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X. National and supranational institutions and trade

By Pahan Prasada

Introduction

Enduring puzzle of the distance effect in international trade

There should be very few people, if any, in this day and age who doubt that there

have been major gains from trade. Since the 1960s, the world has seen momentous

progress in trade volumes, consistently outpacing worldwide growth in gross domestic

product (GDP). Such advances have been explained repeatedly in the international trade

literature both theoretically and empirically (e.g.: Helpman and Krugman, 1985; Feenstra,

2004; and Lejour and Nahuis, 2005). Efficiency gains from trade to its participants have

been quantified for numerous countries. Hufbauer and Grieco (2005) stated that an average

American household enjoys annual benefits worth about US$ 10,000 from ‘shrinking

distances’ and increasingly relaxed policy barriers to trade and investment in recent

decades. Badinger (2005) estimated that the European Union countries would have had

20 per cent lower income per capita, on average, in the absence of international economic

integration.

The sources of these rapid expansions of growth have also been documented. Baier

and Bergstrand (2001) showed that the growth in GDP, the reduction of tariffs (due to

multilateral agreements such as the General Agreement on Tariffs and Trade (GATT) and its

successor, the World Trade Organization (WTO) as well as declines in transportation costs

were the main sources of trade growth. Further, increased outsourcing of production

processes across borders is linked to reductions in costs and tariffs for transportation and

communication, thus enabling trade to happen (Yi, 2003).

Yet, looking at the global picture, the persistent lack of trade between otherwise

potential trading partners has continued to baffle many a researcher. Comparing theoretical

expectations with actually observed trade patterns, it is clear that countries trade far less

than would be expected, taking into consideration only the potential motivation to exploit

scale effects caused by differences in resource endowments, technology and variety of

goods produced among countries (Loungani, Mody and Razin, 2002). In an empirical

analysis of trade patterns, Eaton and Kortum (2002) argued that if trade were frictionless,

trade volume would be five times as great as currently observed.

Such deficits have drawn many explanations over the years. Trefler (1995) argued

that home bias in consumer preferences – also highlighted by Obstfeld and Rogoff (2000) –

may be an important factor in explaining the large deviations in actual trade patterns from

those predicted by trade theory. Barriers to trade that are intangible may provide an

explanation for home bias, consistent with widely documented evidence, starting with

Bröcker (1984) and McCallum (1995) who asserted that trade falls sharply when crossing
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international borders. According to the data available for any recent year, many country

pairs have a low volume of trade, and even more country pairs have no trade at all.

Although there are obvious differences in economic strength and size between countries,

economic and demographic differences alone would not justify such disproportionality

(Linders, Burger and Van Oort, 2008). It is from this discrepancy that this chapter draws its

motivation to attempt further articulation of the “distance puzzle” in terms of institutions. Its

aims are to extend the conceptualization of distance to incorporate the heterogeneity of

institutional environment (often called institutional distance) and to measure the impact of

several institution-related elements at both the national and the supranational level. A

potential comparison is attempted between the relative importance of national and

supranational institutions, harkening at the continuing debate on the potential importance of

better and stronger supranational and multilateral institutional arrangements to foster trade.

The strategy adopted is to estimate a series of specifications of the famous gravity model of

trade, controlling for multiple indicators of institutional quality at both the national and the

supranational level.

The chapter is organized as follows. Section A provides an introduction to the related

gravity literature and then discusses in detail the indicators of institutional environment

considered in this chapter. Section B details the data and the explanatory variables

considered for the estimations. Section C lists the series of models estimated with the

results. The empirical analysis is conducted in two stages. First, various alternative

econometric estimations suggested in the previous literature are experimented with in

investigating the presence or the absence of potential consensus in the estimates of

conventional gravity effects. Second, the analysis is extended to incorporate the traditional

North-South divide in trade literature to test if all-country estimates still hold for the

North-South sub-samples. Section D provides the conclusion.

A.  Apparently universal “force of gravity” in international trade

Analogous to the famous gravity equation in physics, the gravity model considers

trade between a pair of countries as an increasing function of their national incomes and

a decreasing function of their geographical distance. Since its introduction (according to

many authors) by Tinbergen (1962), the model has enjoyed significant backing and following

both in both the theoretical and empirical circles. Among others, studies by Helpman and

Krugman (1985) and Deardorff (1998) showed that both new trade theories of product

differentiation as well as the classical Heckscher-Ohlin theory of comparative advantage

could provide a theoretical rationale for the gravity model of bilateral trade.

The empirical success of the gravity trade model is unprecedented and has led to

numerous extensions by way of introducing new variables that relate to both countries, or

either of the two countries separately in addition to the basic three variables of importer

GDP, exporter GDP and geographical distance. These extensions are often called

“augmented” forms of the model. The logic behind the augmentation comes mainly from the

properties of the three main variables, two of which (the economic masses of the two

countries) enter the equation to represent unilateral properties while the third (the

geographical distance) enters as a bilateral argument of the function. So, whenever the new
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variables are introduced, they enter either as representative of one partner (often having

a complementary representation for the other partner) or as a variable representing some

property that is unique to the bilateral relationship. The often-used variables such as

language, common colonial background, common religion and contiguity are examples of

the latter. A third possibility to introduce new variables is to combine two complementary

unilateral properties of the two partners by way of an index and include them as a bilateral

variable.

The theoretical basis for the selection of independent variables to be included also

follows the same logic behind the basic gravity relationship, i.e., variables representing

economic mass and the variables representing the distance between the two partners. The

dependent variable of the gravity equation is often the bilateral flow (as either imports or

exports) and could appear as total flow or any part of it, reflective of a product or a product

group according to the researcher’s choice. Looking at the literature of the past few

decades, especially during the past 20 years, one finds the estimates and the model fit have

been robust to varying choices of explanatory variables.

Another property of the gravity equation, which is as impressive as its empirical

success in incorporating different variables, is its robustness to choice of functional form.

While the linear relationship between the dependent variable and the independent variables,

often specified in log-linear form, is certainly the most frequently applied, various authors

have resorted to multiplicative specifications and other variants of the linear form over the

years. The claim for a superiority of any functional form is still being deliberated and this

issue is addressed in some detail in section C. However, among (gravity) trade researcher it

is common knowledge that almost all different functional forms report positive impacts of the

variables importer and exporter GDP while the distance effect is negative.

The gravity equation has been proven to hold, almost equally, with the use of both

cross section and panel data, albeit with certain differences of size and significant across

various studies (Disdier and Head, 2008). While the panel specifications undoubted facilitate

drawing of additional information (time invariant country-pair based effects and time effects),

the estimate values of the key gravity variables have displayed comparable performances

under both circumstances.

1.  Measurement of national and supranational structures

(a) Articulating bilateral distance in the form of institutional heterogeneity

The inverse relationship between geographic distances and bilateral trade volumes

is considered as one of the most robust empirical findings in economics (Leamer and

Levinsohn, 1995). The primary candidate reason behind the distance effect is

“transportation costs”, the logic being that the farther one partner is from the other, the more

costly it is for the goods to travel between the two countries (Obstfeld and Rogoff, 2000,

among many others, asserted that transportation costs caused the distance effects.). There

is, however, no consensus on what geographic distances are proxying for. Grossman

(1996), Hummels (2001) and others argued that transport costs were too low to explain the

magnitude of the distance effects, particularly after taking into account the fact that gravity
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models could also explain the flow of literally weightless goods such as capital (Portes and

Rey, 2005).

What are the other candidates for distancing of two countries? Tariffs and non-tariff

policy measures undoubtedly top the list. However, there are many less obvious causes of

distance. Rauch (2001) focused on the importance of information costs related to physical

(and cultural) distances. Deardorff (2001) argued that international trade patterns, to a great

extent, depended on largely unobservable trading costs instead of factor endowments and

technology. The informal trade barrier appears to be very large, even between similar

countries such as the United States and Canada. Thus, informal trade barriers may help to

explain the home bias or border effect in trade (McCallum, 1995).

Articulating the “distance” effect of bilateral trade is undoubtedly a challenge that any

single research contribution will never completely meet, since any instance of dissimilarity

(or even similarity in certain characteristics) between two countries can logically be

hypothesized to cause a negative effect on bilateral flow of goods. The main contenders to

the list will be culture, language, political association, use of a common currency etc. Yet, it

can be inferred that the unobserved barriers to trade are often related to incomplete or

asymmetric information and uncertainty in exchange. This is where the institutional

environment in any given country matters. According to North (1990), one of the

authoritative intellectuals on the role of institutions in economics, institutions can be defined

as “humanly devised constraints that shape human interaction”. The impact of institutions on

transaction costs has received extensive attention in the literature on economic growth and

development (Knack and Keefer, 1995), the notion being that poor governance entails

negative externalities for private transactions being the leading premise. Consequent rises

in transaction costs bear negatively on growth and development, an argument that can also

be extended easily to international trade (Wei, 2000).

Since international exchange transactions involve a number of checks and balances,

the effectiveness of domestic institutions in securing and enforcing property rights in

economic exchange is an important determinant of trade costs. In other words, the

regulatory environment that is present domestically (together with the perceived image of it

by foreigners) shapes the norms and conventions of doing business. These, in turn, may

also have an impact on risk perceptions and preferences in international transactions. Thus,

the hypothesis that institutions matter for international trade appear quite logical.

Among the recent contributions towards testing this hypothesis, the work by

Anderson and Marcouiller (2002) is noteworthy. They used a gravity model to investigate the

hypothesis that corruption and imperfect contract enforcement dramatically reduce

international trade. Inadequate institutions are seen as a hidden tax on trade constraining

trade as much as tariffs. They made a compelling case for the potential biases that might

result in the gravity estimates by the omission if variables representing institutional quality.

Other recent work highlighting the important role of institutions include Ranjan and

Lee (2007), who looked at contract enforcement and its effect on trade; de Groot and others

(2004) measured the impacts of institutional homogeneity on bilateral trade; Meon and

Khalid (2008) investigated the relationship of disaggregated trade to world governance
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indicators. Meon and Khalid brought out the interesting result that not all categories of trade

have positive correlation with institutional quality. They estimated an inverse relationship

between non-manufactured good exports and institutional quality.

(b) Conceptualizing country-specific institutional and governance environments

This chapter conceptualizes country-specific (national) institutional and governance

environments in a four-fold manner and uses a proxy for the nature of supranational

institutional environment, the institutional quality of which is harder to measure.

First to be considered, under national institutions, is quality of the domestic

infrastructure and related regulation, with special emphasis on business creation and

enterprise development matters. This aspect of the domestic economy would equally matter

to the promotion of both exports and imports. Most exporting firms depend largely on the

domestic institutional quality since many institutional variables such as labour regulation,

property rights enforcement and business taxation bear directly on their regular operations.

For importers engaged in domestic value addition and re-exporting, the effect is the same

as above. Since most imports are directed to domestic sales, the business start-up

environment is equally important for thriving importing and distribution network. The author

believes the “Doing business” data cover a majority of these aspects.

Second is the quality of the border institutions. For exporters, this means better

market access abroad, better logistics and convenient border crossing enforcements. For

importers, it includes shorter custom delays, less paperwork and less bribing, among other

benefits. This aspect is well covered by the enabling trade data

Third is the quality of the domestic trade-related policies, which could include many

intangible barriers to trade. These could even include explicitly domestically-oriented

policies, such domestic industry protection and support. The trade policy environment effect

calculated by Hiscox and Kastner (2004) is used for generating a variable to represent this

third aspect of domestic institutions.

Fourth is the general governance environment, which will mainly determine

a country’s image as a trade-friendly location. This would necessarily include the rule of law,

political stability and level of corruption, among others. World Governance Indicators data,

which provide excellent coverage of these issues, are used here as indicative of the fourth

aspect of domestic institutional environment. Gauging the quality of supranational

institutions is less straightforward and a selected set of political and trading agreements are

used here to proxy for this heterogeneity of international institutional climate.

Subsection 2 describes the data sources of the indicator framework and discusses

developing summary instruments for each category of country-specific institutional context.

It also describes the political and trading agreement used to proxy for supranational

institutional heterogeneity.
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2.  Measuring national institutional quality

(a) Quality of business institutional environment: “Doing business” data

In order to measure the quality of business environment, the World Bank “Doing

Business“ data are used. These indicators are frequently utilized by various researchers in

studying the domestic business environment. The sub-indices and the method of

measurement adopted for “doing business” indicators can be summarized as follows. The

four main business environment categories evaluated include (a) starting a business,

(b) registering property, (c) getting credit and (d) contract enforcement.

Under category (a), the emphasis is placed on the number of steps entrepreneurs

can expect to go through to launch a business, the time it takes on average, and the cost

and minimum capital required as a percentage of gross national income (GNI) per capita.

Under category (b), the ease with which businesses can secure rights to property is

measured using the number of steps, time, and cost involved in registering property.

Under category (c), measures on credit information sharing, and the legal rights of

borrowers and lenders are included. The Legal Rights Index ranges from 0 to 10, with

higher scores indicating that those laws are better designed to expand access to credit. The

Credit Information Index measures the scope, access and quality of credit information

available through public registries or private bureaus. It ranges from 0 to 6, with higher

values indicating that more credit information is available from a public registry or private

bureau.

Finally, under category (d), the ease or difficulty of enforcing commercial contracts is

measured by following the evolution of a payment dispute and tracking the time, cost, and

number of procedures involved from the moment a plaintiff files a lawsuit until actual

payment.

(b) Institutional bottlenecks at trading interfaces: Enabling trade data

In analysing the performance of institutions at the borders, the enabling trade data

compiled by the World Economic Forum are used. The sub-categories under which these

data are listed include (a) market access, (b) border administration, (c) transport and

communications infrastructure and (d) business environment. The first sub-index measures

the extent to which the policy and cultural framework of a country welcomes foreign goods

into that country. Once goods have been allowed in to the country, the second sub-index

assesses the extent to which the administration at the border facilitates their entry. Once

goods have crossed the border, the third sub-index takes into account whether the country

has the transport and communications infrastructure necessary to facilitate the movement of

the goods from the border to their destination. Finally, the fourth sub-index looks at the

regulatory and security environment that have an impact on the transportation business in

the country. Each of these four sub-indexes, in turn, comprises the following pillars for

enabling trade:
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(a) Tariffs and non-tariff barriers;

(b) Proclivity to trade;

(c) Efficiency of customs administration;

(d) Efficiency of import-export procedures;

(e) Transparency of border administration;

(f) Availability and quality of transport infrastructure;

(g) Availability and quality of transport services;

(h) Availability and use of ICTs;

(i) Regulatory environment;

(j) Physical security.

(c) Domestic trade policy effect

The ICY index of trade restrictiveness by Hiscox and Kastner (2002) is used here as

a measure of the level of policy restrictiveness to trade by a country. The index, developed

via a gravity estimation, reports values for 76 countries. According to Hiscox and Kastner,

ICY correlates positively with revenues from import duties as a percentage of imports. The

ICY index is negatively correlated with trade as a percentage of GDP. Furthermore, the

index is much more closely correlated with both duties and trade openness than are duties

and trade with each other. The index is positively related to Dollar’s (1992) index of price

distortions, although only weakly; the Dollar index is itself positively correlated with import

duties. Finally, the ICY index is correlated in a strong positive fashion with the calculations

by Lee (1993 of own-import weighted averages of duties on intermediate inputs and capital

goods. The ICY index scores fit with the traditional contrasts drawn between “closed” and

“open” economies.

The trade policy effect index values for the remaining countries are predicted in the

data set, making use of the fact that an extremely high (0.87) correlation exists between this

index and the GDP per capita (purchasing power parity) values for 2005. Since the GDP per

capita values are not included here in the gravity estimation, the above imputation of values

does not produce any statistical anomaly to the gravity regressions.

B.  Governance variables: World Governance Indicators

The best compiled indicators available for cross-country measurement of

governance is the set due to Kaufmann, Kraay and Mastruzzi (2006). The indicators

measure six dimensions of governance: (a) voice and accountability; (b) political stability

and absence of violence; (c) government effectiveness; (d) regulatory quality; (e) rule of law;

and (f) control of corruption. The indicators, which cover 212 countries, are based on

several hundred individual variables measuring perceptions of governance, drawn from

33 separate data sources constructed by 30 different organizations. The detail and the

method adopted result in the indicators capturing cross-country differences of governance

levels in a statistically significant manner.
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They provided the following elaboration of the scope of the six categories of

governance:

(a) Voice and accountability (VA) – measuring the extent to which a country’s

citizens are able to participate in selecting their government as well as

freedom of expression, freedom of association and a free media;

(b) Political stability and absence of violence (PS) – measuring perceptions of the

likelihood that a government will be destabilized or overthrown by

unconstitutional or violent means, including domestic violence and terrorism;

(c) Government effectiveness (GE) – measuring the quality of (i) public services,

(ii) the civil service and the degree of its independence from political

pressures, and (iii) policy formulation and implementation as well as the

credibility of government commitment to such policies;

(d) Regulatory quality (RQ) – measuring the ability of a government to formulate

and implement sound policies and regulations that permit and promote private

sector development;

(e) Rule of law (RL) – measuring the extent to which agents have confidence in,

and abide by, the rules of society – particularly the quality of contract

enforcement, the police and the courts – as well as the likelihood of crime and

violence;

(f) Control of corruption (CC) – measuring the extent to which public power is

exercised for private gain, including both petty and grand forms of corruption,

as well as “capture” of the State by the elite and private interests.

1.  Use of multidimensional scaling: Addressing the problem of
handling multiple indicators

In the following paragraphs, (classical) multidimensional scaling (MDS) is performed

on data from the doing business dataset, enabling trade dataset and world governance

indicators dataset, in order to reduce the dimensionality of data while preserving the

variability. This also helps to avoid issues of collinearity between sub-indices within each

dataset of institutional variables. The motivation primarily comes from the need to create

a single variable to represent each of the four institutional dimensions selected for inclusion

in the study. It is a method similar to factor analysis; however, multidimensional scaling

methods do not start with a matrix of correlation coefficients, as is common for factor

analysis, but with a matrix of dissimilarities. Because many (dis)similarity coefficients have

been developed, this gives these methods greater flexibility. Moreover, less strict

assumptions are made than for factor analysis.

The conceptual basis for the techniques is rather straightforward. It is assumed that

for every two objects i and j of a collection of size n, a (dis)similarity coefficient can be

defined. This coefficient indicates the (in) equality, association, interaction etc. and, in

general, the proximity or distance between the objects (Shepard, 1972). Subsequently,

a search is made for a configuration of n points in (Euclidian) space with as few dimensions

as possible, so that it meets to the greatest extent the requirement that the distance
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between points, Dij, be monotonically related to the (dis)similarities (Kruskal, 1964). The

coordinates of the points in geometric space are the scale values.

With the exception of the trade restrictiveness indicator, the data from the other three

aspects are reduced to three score variables, i.e., doing business score, enabling trade

score and the governance score. In order to help an intuitive understanding of the nature of

the scores, table 1 presents their (statistically significant) pair wise correlation with per

capita GDP (purchasing power parity) while the descriptive statistics of the institutional

variables (the three scores and the trade restrictive index) are given in table 2. The scores

obtained from MDS display good representative properties. For example, see table 3 where

all six sub-indices are pair wise correlated with final the governance score. All the six indices

show a high correlation with the final score. Similar high correlation between the final MDS

score and the constituent sub-indices is observed for enabling trade data as well.

The correlation of institutional quality scores with GDP per capita (ppp) also enables

understanding of how to judge the desirability of the effects of institutional scores at the

regression. In other words, given the very high negative correlation of enabling trade score,

the governance score and policy effect score indicate that a potential negative relationship

between any of these and the bilateral imports, in fact, shows a positive relationship

between better institutions and higher trade. The doing business score, however, does not

share this property with the other three institutional quality variables.

Table 1. Correlation between per capita GDP and domestic institutional

quality variables

GDP Doing
Enabling trade Governance

per capita  business

GDP per capita 1

Doing business 0.2411 1

Enabling trade -0.9159 -0.2037 1

Governance -0.8996 -0.2015 0.9369 1

Table 2. Summary statistics: domestic institutional quality variables

Variable No. of obs. Mean Std. dev. Min Max

Doing business score 123 4.35E-06 536.9709 -4 871.04 225.123

Enabling trade score 119 -0.02361 1.74892 -3.8095 3.0961

Policy effect score 226 37.24304 8.041299 3.096 44.349

Governance score 204 -0.02118 2.319235 -4.7983 5.2238
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In order to display further the meaningfulness of the developed scales/scores, they

have been disaggregated, based on the national developmental status, and the descriptive

statistics investigated. To Proxy for the development status I consider the membership of

OECD. Table 4 summarizes this information.

Table 3. Correlation between scaled governance score and its sub-indices

Political

Governance Voice and
stability

Government Regulatory Rule of Control of

score  accountability
and

effectiveness quality law corruption
absence of

violence

Governance 1

score

VA -0.9019 1

PV -0.8391 0.7063 1

GE -0.9762 0.8469 0.7511 1

RQ -0.953 0.8581 0.7055 0.9577 1

RL -0.9753 0.8357 0.8234 0.9505 0.9077 1

CC -0.9616 0.8186 0.7573 0.954 0.9022 0.9481 1

Table 4. Description of national institutional quality scores by OECD membership

 Doing business Enabling trade Domestic policy
Governance score

score score effect score

OECD
Non-

OECD
Non-

OECD
Non-

OECD
Non-

OECD OECD OECD  OECD

Mean 152.75 -42.29 -2.11 0.62 25.81 39.37 -3.08 0.63

Standard deviation 62.55 600.79 0.99 1.39 7.31 6.21 1.35 1.97

Minimum -79.85 -4 871.04 -3.25 -3.81 3.10 3.10 -4.80 -4.32

Maximum 217.81 225.12 0.58 3.10 39.54 44.35 0.23 5.22

Twenty-fifth 134.75 -38.02 -2.93 -0.15 22.48 37.91 -4.19 -0.93

percentile

Fiftieth percentile/ 172.36 154.72 -2.41 0.87 24.36 41.59 -3.46 0.93

median

Seventy-fifth 186.67 189.62 -1.21 1.62 31.19 43.50 -2.02 2.15

percentile

N 25 96 28 91 30 181 30 164

2.  Supranational institutional environment

Trade and political associations as a supranational form of institutions contribute to

the bilateral distances. An attempt is made to capture the potential impact of these

institutions using the data about the membership of several leading political and trading

blocs. Dummy variables are used with 1 for membership and 0 otherwise. Table 5 lists the

membership of the various associations considered in the present analysis.
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3.  Data

Data from 229 countries for 2005 are used in this study. The United Nations trade

databases, World Development Indicators database and CEPII database of gravity variables

are primarily used. The information about economic and political association membership

was obtained from various sources of public information and the Central Intelligence Agency

World Factbook. Data on Business environment is obtained from doing business reports.

Data on institutional quality at the border is obtained from the enabling trade reports. The

governance variables are obtained from the World Bank’s Worldwide Governance Indicators

data set. The trade policy restrictive index was obtained from Hiscox and Kastner (2004)

and used for imputation of covert domestic policy effect on trade for all the countries in the

data set. The dependent variables used in the estimations are bilateral imports values and

the log of imports values. Table 6 describes the variability of the two variables by OECD

membership.

Table 5. Political and trading association membership

Political or trading bloc
Number of members

considered for analysis

Association of Southeast Asian Nations (ASEAN) 10

African, Caribbean and Pacific Group of States (ACP) 79

South Asian Association for Regional Cooperation (SAARC) 7

Asia-Pacific Economic Cooperation (APEC) 22

European Union 25

Southern Common Market (MERCOSUR) 5

North American Free Trade Agreement (NAFTA) 3

Organisation for Economic Co-operation and Development (OECD) 31

Organization of the Petroleum Exporting Countries (OPEC) 11

Table 6. Description of the dependent variables

 l_imp Imports

OECD Non-OECD OECD Non-OECD

Mean 6.62 2.62 959 978.10 83 906.36

Standard deviation 5.67 4.05 6 867 490.00 1 784 430.00

Minimum 0.00 0.00 0.00 0.00

Maximum 19.49 19.38 290 000 000.00 260 000 000.00

Percentile 25 0.00 0.00 0.00 0.00

Percentile 50 7.73 0.00 2 265.50 0.00

Percentile 75 11.56 5.02 104 400.00 151.00



200

C.  Methods and models

1.  Alternative functional forms

One distinct feature of gravity literature is the recurring comparison alternative

specifications and the concerns about the lapses in any given modelling technique that are

frequent. The apparent ubiquity of the log-normal model has been long challenged, earlier in

regional science literature (Flowerdrew and Aitkin, 1982) and later by econometricians

(Egger, 2000), with an often-quoted example being Silva and Tenreyro (2006). The main

charge against the use of the log-normal model has been the fact that a log linear model

cannot be expected to provide unbiased estimates of mean effects when the errors are

heteroscedastic. Silva and Tenreyro (2006) provided empirical evidence suggesting that the

resulting biases were likely to be large. In addition to this critique, they suggested the use of

the Poisson estimator, also suggested by Egger (2000) and Matyas (1998), as an alternative

approach to estimation. Other complaints have referred to the omission of zero bilateral

flows and overstatement of coefficient values in the log-normal model compared to

alternative specifications. Tobin (1958) identified the problem of the impact of a considerable

number of zero bilateral trade flows in the dependent variable, with most authors citing this

proportion to be more than 50 per cent of the total observations (which is also the case for

2005 data covering 229 countries used here).

The presence of zero values of the dependent variable in a sample has potentially

very important implications for the parameter values estimated using these data. Heckman

(1979) generalized the approach to estimation in the presence of zeros, as a problem of

estimation in samples potentially involving selection bias.

Alternative estimation techniques in the literature include mainly count data

estimators, selection models of the Heckman type and non-linear least squares. The

numerous empirical contributions to international trade using the gravity framework employ

different techniques based mainly on the discretion of each author. The statistical

significance of the estimates and the considerable size of the estimates frequently

overshadow the often arbitrary choice of estimators.

A comparative analysis of the competing estimation techniques has been adopted

here in order to bring some consensus to the resulting coefficient estimates, both in terms of

significance and in size. The choice of several functional forms in this chapter is mainly

motivated by the findings and concerns of previous work. The log-normal form, which enjoys

the status of the standard method, was used first. Liu (2007) believed the case of more than

50 per cent of the observations reporting zero trade flows to be a standard corner solution

problem, and suggested that the Tobit model was a more appropriate method.1  However,

1 The Tobit model explains mathematically why the zero trade flows matter:

T* = Xβ + u, u | X ~ Normal (0, σ2) where T* is the latent bilateral trade and X is a vector of covariates.

Since both E(T | X) and E(T | X , T >0) are of importance, the following relationship is obtained by the

law of iterated expectations: E(T | X) = P(T >0 | X) * E(T | X, T >0) where P(T >0 | X) is the conditional

probability of positive trade.
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even the Tobit model suffers from the inability to handle residuals that are not normal and

homoscedastic.

Given the presence of the large number of zero flows, the log-normal with Tobit

estimation was followed in the present analysis. Based on the recommendations of many

authors, including Silva and Tenreyro (2006), the gravity model using the Poisson maximum

likelihood method is estimated next. Following Linders, Burger and Van Oort (2008), the

hurdle Poisson-logit max. likelihood model is also tried. This model has the particular

advantage of fitting data in two stages, the first stage as logit estimation (logically similar to

a selection model) and then the Poisson model in the second stage for the non-zero values

of the dependent variable. In addition, the negative binomial model and the zero-inflated

forms of both the Poisson and the negative binomial model are implemented.

Table 7 summarizes the various models and specifications implemented. In applying

different specifications, the various institutional variables are introduced separately together

with the key gravity variables. This is done with the intention of identifying the unique effect

of each variable in every functional form; in addition, it performs the partial role of

robustness check.

Table 7. Different functional forms and their specifications implemented

Model Version
Dependant

Explanatory variables
variable

Log-normal 1 Log imports Basic variables

2 Log imports Basic + doing business variables

3 Log imports Basic + enabling trade variables

4 Log imports Basic + trade restrictiveness variables

5 Log imports Basic + governance variables

6 Log imports Basic + trade and political association

membership dummies

Tobit 1 Log imports Basic variables

2 Log imports Basic + doing business variables

3 Log imports Basic + enabling trade variables

4 Log imports Basic + trade restrictiveness variables

5 Log imports Basic + governance variables

6 Log imports Basic + trade and political association

membership dummies

Poisson maximum 1 Imports Basic variables

likelihood 2 Imports Basic + doing business variables

3 Imports Basic + enabling trade variables

4 Imports Basic + trade restrictiveness variables

5 Imports Basic + governance variables

6 Imports Basic + trade and political association

membership dummies

Hurdle Poisson-logit 1 Imports Basic variables

maximum likelihood 2 Imports Basic + doing business variables
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2.  Incorporation of country-specific fixed effects

In a separate set of estimations, alternative models are implemented to include

country dummies for exporters and importers, respectively, to take out the effects of origin-

specific or destination-specific unobservable market attributes or multilateral frictions from

both the exporter and importer sides. Recent literature on gravity models (Matyas, 1998;

Egger, 2000; Anderson and van Wincoop, 2003) increasingly recommend that this practice,

grounded in trade theory, takes better care of the “omitted variable” problems and yields

more moderate and reasonable estimates. The use of country-specific dummies is

considered robust to alternative theories, whether based on consumer differentiation among

goods on the demand side (Anderson and van Wincoop, 2003) or on differences in

technology on the supply side (Eaton and Kortum, 2002). Table 8 summarizes the fixed

effect specifications implemented.

3.  Results

(a) Basic gravity impacts

In all the specifications under each functional form, and in all the fixed-effect

specifications, the three basic gravity variables of importer GDP, exporter GDP and the

geographical distance are included in the log form. The estimates for these variables are

significant at the 1 per cent level for all the specifications under each functional form. For

each functional form, the range of variation of the estimates is reported in the final column of

table 9. The estimates display expected signs at all instances and comprehensively

reinforce the main impacts of the gravity model. In each case in this and the following

subsections, only the significance level of the parameters is reported; standard errors or the

test statistics of the models and estimates are not included in the interest of saving space

and ensuring visual clarity of the multiple-column tables. Notably, count data models

produce much more conservative estimates of the main gravity effects compared with

linearly estimated log-normal and Tobit models.

(first stage-logit 3 Imports Basic + enabling trade variables

and second stage- 4 Imports Basic + trade restrictiveness variables

Poisson) 5 Imports Basic + governance variables

6 Imports Basic + trade and political association

membership dummies

Negative binomial 1 Imports Basic variables

maximum likelihood 2 Imports Basic + doing business variables

3 Imports Basic + enabling trade variables

4 Imports Basic + trade restrictiveness variables

5 Imports Basic + governance variables

6 Imports Basic + trade and political association

membership dummies

Table 7. (continued)

Model Version
Dependant

Explanatory variables
variable
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Table 8. Implementation of fixed effect model

Model Version
Dependant

Explanatory variables
variable

Log normal Basic Log imports Basic variables + all fixed effects

Augmented Log imports Basic + doing business variables +

enabling trade variables + trade

restrictiveness variables + governance

variables + all fixed effects

Poisson maximum Basic Imports Basic variables + importer fixed effects

likelihood~importer only

FE Augmented Imports Basic + doing business variables +

enabling trade variables + trade

restrictiveness variables + governance

variables + importer fixed effects only

Poisson maximum Basic Imports Basic variables + exporter fixed effects

likelihood~exporter only

FE Augmented Imports Basic + doing business variables +

enabling trade variables + trade

restrictiveness variables + governance

variables + exporter fixed effects only

Hurdle Poisson-logit Basic Imports Basic variables + all fixed effects

maximum likelihood Augmented Imports Basic + doing business variables +

(first stage-logit enabling trade variables + trade

and second stage- restrictiveness variables + governance

Poisson) variables + all fixed effects

Table 9. Estimates for key gravity variables in alternative specifications

Basic +
Basic +

Basic + Basic +
trade Basic +

trade and

Basic doing enabling
policy governance

political
Range

variables business trade
index variables

association

variables  variables
variables

membership

dummies

Log-normal specification

ln GDP exporter 1.229a 1.303a 1.281a 1.151a 1.132a 1.072a 1.072a –

1.303a

ln GDP importer 0.999a 1.071a 1.11a 0.957a 0.956 0.905a 0.905a –

1.11a

ln weighted -0.894a -0.981a -0.866a -1.038a -1.093a -1.224a (-1.224a) –

distance (-0.866a)

Tobit specification

ln GDP exporter 1.607a 1.553a 1.391a 1.551a 1.477a 1.503a 1.391a –

1.607a

ln GDP importer 1.342a 1.294a 1.21a 1.312a 1.28a 1.288a 1.210a –

1.342a
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ln weighted -1.268a -1.216a -0.917a -1.43a -1.449a -1.622a (-1.622 a) –

distance (-0.917 a)

Poisson maximum likelihood specification

ln GDP exporter 0.741a 0.764a 0.753a 0.832a 0.783a 0.78a  0.741a –

0.832a

ln GDP importer 0.781a 0.777a 0.725a 0.753a 0.77a 0.717a  0.717a –

0.781a

ln weighted -0.367a -0.546a -0.501a -0.548a -0.542a -0.59a  (-0.59a) –

distance (-0.367a)

Hurdle Poisson-logit maximum likelihood specification

First stage (logit)

ln GDP exporter 0.679a 0.734a 0.652a 0.634a 0.612a 0.633a 0.612a –

0.734a

ln GDP importer 0.584a 0.632a 0.563a 0.534a 0.544a 0.562a 0.534a –

0.632a

ln weighted -0.473a -0.457a -0.109a -0.553a -0.635a -0.617a (-0.635a) –

distance 0.109a

Second stage (Poisson)

ln GDP exporter 0.798a 0.87a 0.858a 0.91a 0.876a 0.863a 0.798a –

0.91a

ln GDP importer 0.844a 0.889a 0.833a 0.844a 0.869a 0.81a  0.81a –

0.889a

ln weighted -0.589a -0.814a -0.745a -0.776a -0.801a -1.044a  (-1.044a) –

distance (-0.589a)

Negative binomial maximum likelihood specification

ln GDP exporter 0.851a 0.949a 0.925a 0.811a 0.812a 0.848a  0.811a –

0.949a

ln GDP importer 0.932a 0.912a 0.855a 0.904a 0.892a 0.912a 0.855a –

0.932a

ln weighted -1.188a -1.424a -1.219a -1.366a -1.383a -1.532a (-1.532a) –

distance (-1.188a)

(Dep var – bilateral imports is logged in log-normal and Tobit.)
a Significant at the 1 per cent level; b significant at the 5 per cent level; c significant at the 10 per cent
level.

Table 9. (continued)

Basic +
Basic +

Basic + Basic +
trade Basic +

trade and

Basic doing enabling
policy governance

political
Range

variables business trade
index variables

association

variables  variables
variables

membership

dummies
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Table 10. Elasticities of domestic institutional variables for alternative

functional forms

Poisson
Hurdle Poisson-logit Negative

Log-
Tobit maximum

maximum likelihood binomial

normal
likelihood

maximum
Logit Poisson

likelihood

Doing business 0.140a 0.095a -0.226a -0.048 -0.261a 0.129a

score~exporter

Doing business 0.035 0.031 0.045a 0.099a -0.002a 0.055 c

score~importer

Enabling trade -0.573a -0.650a 0.064a -0.3a 0.159a -0.165a

score~exporter

Enabling trade -0.183a -0.217a -0.210a -0.157a -0.153a -0.119b a

score~importer

Trade restrictiveness -0.328 a -0.158a 0.263a -0.019c 0.079a -0.048a

score~exporter

Trade restrictiveness -0.123a -0.0234a -0.106a -0.027a -0.015a 0.005

score~importer

Governance~exporter -0.689a -0.654a 0.176a -0.361a 0.294a -0.235a

Governance~importer -0.318a -0.291a -0.104a -0.276a 0.006a -0.138c

(Dep var – bilateral imports is logged in log-normal and Tobit.)
a significant at the 1 per cent level; b significant at the 5 per cent level; c significant at the 10 per cent
level.

The conventional dummy variables such as contiguity, common language and

common colony were included in all the specifications and the significant trade enhancing

impacts were obtained. Given this uniformity of the outcome of the three dummy variables

and its similarity to the results reported in many analyses, they have not been included in

the results tables.

(b) Domestic institutional quality

This sub-section reports the estimates of the effects of national institutional quality

scores/variables on bilateral imports. The results from the five functional forms (log-normal,

Tobit, Poisson, hurdle Poisson-logit and negative binomial) are presented first in table 10.

The effects appear in their final elasticity form after exponentiating the regression

coefficients multiplied by the standard deviation of the variables (Linders, Burger and Van

Oort, 2008). In table 11, the corresponding estimates from the fixed effect regressions

appear, also in the final elasticity form. While the results from both log-normal and Tobit

have been included for the sake of completeness, the author considers the estimates from

the Poisson and the hurdle Poisson to be more reliable given the methodological concerns

discussed above.
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Table 11. Elasticities of domestic institutional variables from fixed effect models

Poisson Poisson
Hurdle Poisson-

maximum maximum
logit maximum

Explanatory Log-normal
likelihood likelihood

likelihood

variables specification
specification~ specification~

specification

importer    exporter Logit Poisson

Doing business 0.003 0.028a 0.100a 0.076 0.033a

score~importer

Doing business 0.119a -0.157a 0.076a -0.133 0.113a

score~exporter

Enabling trade -0.667c -1.848a -0.958a -0.8 -2.428a

score~importer

Enabling trade -4.765a -0.670a -0.247a -2.130c -0.232a

score~exporter

Governance~ 0.165 0.729a 0.590a 0.815 1.420a

importer

Governance~ 9.783a 0.721a 0.371a 3.799a 0.384a

exporter

(Dep var – bilateral imports is logged in log-normal and Tobit.)
a significant at the 1 per cent level; b significant at the 5 per cent level; c significant at the 10 per cent
level.

In looking at the results, the overstating nature of the log-normal and Tobit estimates

compared to count data models can be observed here too. In discussing the ranges, the

author has ignored the first stage of the hurdle regression (the selection process) and

depends on the estimates at the second stage (Poisson).

In interpreting the estimates for scaled scores, it should be noted that this is done

with regard to an increase of the score by one standard deviation. The doing business score

effect on the exporter side varies from -26 per cent to +4 per cent. The effect of the doing

business score on the importer side varies in the positive range (ignoring the trivial negative

elasticity of hurdle second stage) from +3 per cent to +9 per cent. The effect of the enabling

trade score on the exporter side varies from -65 per cent to +15 per cent. The corresponding

effects on the importer side vary only in the negative range from -15 per cent to -21 per

cent. One needs to mindful of the fact that this is a desirable outcome, given that enabling

trade score records better institutional quality (see the clarification on the behaviour of

enabling trade score, domestic policy environment score and governance score in

section A). In other words, the fewer the institutional bottlenecks at the border, the higher the

bilateral imports will be. The domestic policy effect on trade on the exporter side varies from

-32 per cent to +26 per cent. Here also a higher negative value indicates a desirable effect

(i.e., positive correlation between less restrictive domestic policy environment and bilateral

trade). The corresponding effect on the importer side varies from -1 per cent to -12 per cent,

again indicating desirable impacts of lesser trade restrictiveness. The effect of the

governance score shows mixed results on the exporter side. However, on the importer side,

governance elasticities stay negative indicating desirable impacts of good governance,
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especially if a country is an importer. Almost all the estimates for the above variables are

significant at the 1 per cent level.

The fixed effect model was implemented in log-normal, Poisson and hurdle Poisson-

logit specifications and the results for national institutional quality variables are reported in

table 11. After controlling for all country-specific characteristics, the estimates deviate from

the more moderate elasticities reported above with some very large effects. However, it is

only in the case of institutional quality at the border that the beneficial impacts of good

institutional can be observed clearly (the large negative elasticities).

(c) Supranational institutional effects

The elasticity estimates of political and trade association membership (which acts as

a proxy for supranational institutional differences) are reported in table 12. Since these

variables are employed via dummies with one for institutional membership, the elasticities

can be interpreted directly (i.e., a large positive elasticity indicate trade-enhancing impacts).

Table 12. Elasticities of supranational institutional membership effects

Poisson
Hurdle Poisson-logit Negative

Log
Tobit maximum

maximum likelihood binomial

normal
specification

 
likelihood

specification maximum

specification
specification

likelihood
Logit Poisson specification

ASEAN exporter 1.117a 2.056a 0.301a 0.788a 0.477a 0.270c

ASEAN importer 0.793a 1.430a 0.605a 0.376c 0.684a 1.342a

ACP exporter 0.221a 0.210b -0.108a 0.276a 0.338a 0.840a

ACP importer 0.608a 0.799a -0.183a 0.495a 0.327a 0.448c

SAARC exporter 0.974a 0.944a -0.534a 0.672a -0.385a -0.07

SAARC importer 1.435a 1.430a -0.332a 0.477a -0.294a 1.992b

APEC exporter 3.683a 3.084a 0.950a 0.614a 1.067a 2.561a

APEC importer 0.933a 0.696a 0.548a 0.126 0.640a 0.813b

European 0.662a 0.616a 0.499a 0.369a 0.143a -0.064

Union25 exporter

European 0.390a 0.344a 0.603a 0.279b 0.313a -0.088

Union25 importer

MERCOSUR 3.632a 4.254a 0.032a 0.844a 0.204a 1.472a

exporter

MERCOSUR -0.470a -0.889a -0.296a -0.432a -0.026*** -0.177

importer

NAFTA exporter -3.341a -5.746a -0.470a -1.875a -0.219a -2.706a

NAFTA importer 0.297 0.047 0.659a 0.982c 0.923a -0.713a

OECD exporter 1.117a 0.249c -0.639a 0.954a -0.77a 0.181

OECD importer 1.063a 0.589a -0.320a 1.052a -0.498a 0.278

OPEC exporter -1.117a -2.367a 0.309a -0.799a 0.326a 0.105

OPEC importer -0.306b -0.779a -0.430a -0.675a -0.361a -0.784a

(Dep var – bilateral imports is logged in log-normal and Tobit)
a significant at the 1 per cent level; b significant at the 5 per cent level; c significant at the 10 per cent
level.
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Compared to the mixed effects (i.e., positive in some and negative in others) observed with

domestic institutional quality effects on trade, the majority of the supranational institutional

effects indicate trade-enhancing effects of supranational institutional membership that are

substantial in value on both the exporter and the importer side. Several important

observations emerge. In general, membership of SAARC, MERCOSUR and NAFTA does

not appear very helpful in the improvement of bilateral trade. In a certain sense, this is to be

expected, given the small membership and relative high involvement within the member’s

own bloc that is common to all the three blocs. Further, all functional forms show that if

a country is importing, it is not very helpful to be a member of OPEC.

(d) Robustness of results to development status of trading partners

The structural differences between the highly-developed countries and the

developing countries with regard to economic environment and institutional environment

motivate decomposition of the analysis based on the development status of the trading

partners. The conventional terminology of North and South divide is used here. As a proxy

for development status, membership of OECD is used. The total sample is sub-divided into

four categories based on the four possible directions of trade: North-North; North-South;

South-North; and South-South. The origin of the bilateral flow is always indicated first

(i.e., North-South would mean a flow between an OECD exporter and a non-OECD

importer) in the category nomenclature. Table 13 shows the estimates in their final elasticity

form (not the regression coefficients or semi-elasticities) for the key gravity variables and the

national institutional quality variables.

Table 13. Elasticities of the Poisson estimates of gravity model by

development status

Explanatory variable North-North North-South South-North South-South

Imports

Log of GDP exporter 1.680a 1.787a 1.542b 1.716a

Log of GDP importer 1.776a 1.396a 1.838a 1.173a

Log of weighted distance -1.10a -1.519a -0.763a -2.532a

Doing business score~exporter 0.957a -0.665a -0.174a -0.081a

Doing business score~importer 2.687a 0.030a 0.711a -0.002a

Enabling trade score~exporter 0.249a -0.120a -0.598a -0.084a

Enabling trade score~importer 1.093a -1.010a 0.962a -0.757a

Governance~exporter -0.504a -0.819a 0.697a -0.177a

Governance~importer -0.609a 0.030a -0.884a 0.184a

Trade restrictiveness 0.301a 0.359a -0.174a -0.105a

score~exporter

Trade restrictiveness -0.0279a 0.051a 0.012a -0.163a

score~importer

(Dep var – bilateral imports)
a significant at the 1 per cent level; b significant at the 5 per cent level; c significant at the 10 per cent
level.
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The sub-divided flows indicate significant differences between them. First, looking at

the basic gravity variables, in a trade flow between a northern country and southern country,

regardless of the direction of the flow, the northern country GDP has a higher trade

enhancing effect. Another remarkable point is the very high role played by the distance in

the case of South-South flows compared with its lesser role in North-North flows. When

National Institutional Quality scores are considered, better domestic business institutional

quality (measured by the doing business score) has a very high trade enhancing effect on

the North-North flows, whereas it does not appear to matter at all in the case of South-South

flows. The elasticities of the other three institutional variables, however, are less informative.

In general, it can be seen that the size of the institutional quality impact is significantly

higher when trade occurs between northern countries, as is evident from the higher absolute

values of elasticities for North-North trade.

D.  Conclusion

This chapter attempts to evaluate the relative impacts of national institutional and

supranational institutional environment on bilateral trade via a series of gravity equations

estimated both in linear and non-linear forms. In particular, the large size of the dataset

(covering 229 countries) from 2005 adds to the generalization of the outcomes. All functional

forms and specifications reported high model fit and explanatory power. However, the three

key variables of exporter GDP, importer GDP and distance explained more than 65 per cent

of the variation in the dependent variable, an outcome very similar in size to most previous

work with gravity models. In general, the count data models that estimate the gravity

equation multiplicatively displayed higher model fit and explanatory power compared with

linear estimations of the log-normal and Tobit models.

The log-normal specification adopted here deviates from the standard

implementation in that zeros have been used to replace the many instances where the

problem of obtaining the log zero-valued imports arises. In this sense, the dependent

variable used in the log-normal specification cannot be strictly considered as a true log of

imports. While acknowledging this modification of the dependent variable to be rather

unconventional, the author believes that the Tobit specification with zeros censored provide

a partial justification for the experimentation with the log-normal model. Tobit results clearly

show the inflationary effect of the elimination of zeros on the estimates of the key gravity

variables (log of importer GDP, log of exporter GDP and the geographical distance).

One remarkable outcome emerging from the comparison of the alternative functional

forms is the fact that linear estimations (log-normal and Tobit) routinely produce higher

estimates compared with all the count data models that take a non-linear (multiplicative)

form. Given the often-heard complaint that log-normal estimates are rather too high to have

an intuitive appeal, the count data estimations consistently provide conservative estimates

for the key variables. A general rule for identifying this conservativeness is values of

elasticity estimates being lower than 1 for the three key gravity variables.

The use of multidirectional scaling to reduce the dimensionality of many domestic

institutional variables proved to be a useful undertaking, given the high correlation of scaled
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scores and constituent sub-indices in the case of governance data and enabling trade. This

reduction of dimensionality helped in capturing four different categories of domestic

institutional quality without having to drop variables owing to collinearity issue.

Another partially method-related contribution made here (even though it is by no

means original) is the side-by-side comparison of the alternative functional forms. This

provides a clear picture of the different estimating properties of these different functional

forms with regard to the gravity variables.

With regard to the main objective of this chapter to capture institutional quality

effects, a general conclusion can be drawn to the effect that the supranational institutional

membership had a significantly large trade-enhancing impact overshadowing the more

moderate trade-related impacts of domestic institutional quality. This outcome, in fact,

augurs well for the present dialogue on the potential usefulness of supranational institutional

arrangements as facilitators of international trade.



211

References

Anderson, J.E. and D. Marcouiller (2002). “Insecurity and the pattern of trade: An empirical

investigation”, Review of Economics and Statistics, vol. 84, No. 2; pp. 342-352.

Anderson, J.E. and E. Van Wincoop (2003). “Gravity with gravitas: A solution to the border

puzzle”, American Economic Review, vol. 93; pp. 170-192.

Badinger, H. (2005). “Growth effects of economic integration: Evidence from the EU

member states”, Review of World Economics, vol. 141; pp. 50-78.

Baier, S. and J.H. Bergstrand (2001). “The growth of world trade: tariffs, transport costs and

income similarity”, Journal of International Economics, vol. 53; pp. 1-27.

Bröcker, J. (1984). “How do international trade barriers affect interregional trade?” In A.E.

Anderson, W. Isard, T. Puu (eds.), Regional and Industrial Development Theories,

Models and Empirical Evidence, pp. 219-239. Elsevier Science B.V., Amsterdam.

Burger, M.J., G.J.M. Linders and F.G. Van Oort (2008). “On the specification of the gravity

model of trade: Zeros, excess zeros and quasi-Poisson estimation”, Working Paper,

Erasmus University, Rotterdam.

de Groot, H.L.F., G.J.M. Linders, P. Rietveld and U. Subramanian (2004). “The institutional

determinants of bilateral trade patterns”, Kyklos, vol. 57; pp. 103-123.

Deardorff, A.V. (2001). “Developing country growth and developed country response”,

Journal of International Trade and Economic Development, vol. 10, No. 4;

pp. 373-392.

 (1998). “Determinants of bilateral trade: Does gravity work in a neoclassical world?”

In J. Frankel (ed.), The Regionalization of the World Economy. University of Chicago

Press, Chicago, United States.

Disdier, A.C. and K. Head (2008). “The puzzling persistence of the distance effect on

bilateral trade”, Review of Economics and Statistics, vol. 90; pp. 37-41.

Dollar, D. (1992). “Outward-oriented developing countries really do grow more rapidly:

Evidence from 95 LDCs, 1976-1985”, Economic Development and Cultural Change,

April; pp. 523-544.

Eaton, J. and S. Kortum (2002). “Technology, geography and trade”, Econometrica, vol. 70;

pp. 1741-1779.

Egger, P. (2005). “Alternative techniques for the estimation of cross-section gravity models”,

Review of International Economics, vol. 13; pp. 881-891.

 (2000). “A note on the proper econometric specification of the gravity equation”,

Economic Letters, vol. 66, No. 1; pp. 25-31.

Feenstra, R.C. (2004). Advanced International Trade: Theory and Evidence. Princeton

University Press, Princeton, NJ, United States.

Flowerdew, R. and M. Aitkin (1982). “A method of fitting the gravity model based on the

Poisson distribution”, Journal of Regional Science, vol. 22; pp. 191-202.



212

Grossman, G. (1996). “Comments on Alan V. Deardorff – Determinants of bilateral trade:

Does gravity work in a Neoclassical world”, in J.A. Frankel (ed.), The Regionalization

of the World Economy. University of Chicago for National Bureau of Economic

Research, Chicago.

Heckman, J. (1979). “Sample selection bias as a specification error”, Econometrica, vol. 47,

No. 1; pp. 153-161.

Helpman, E. and P. Krugman (1985). Market structure and Foreign Trade. MIT Press,

Cambridge, MA, United States.

Hiscox, M.J. and S. Kastner (2004). “A general measure of trade policy orientations: Gravity

model-based estimates for 82 nations, 1960 to 2000”. Draft available at www.

people.fas.harvard.edu.

Hufbauer, G.C. and P.L.E. Grieco (2005). The Payoff from Globalization, Institute for

International Economics, Washington, D.C.

Hummels, D. (2001). “Towards a geography of trade costs”, Working Paper, Krannert

School of Management, West Lafayette, IN., United States.

Kaufmann, D., A. Kraay and M. Mastruzzi (2006). “Governance Matters V”, World Bank

Economic Review, vol. 18; pp. 253-287.

Knack, S. and P. Keefer (1995). “Institutions and economic performance: Cross-country

tests using alternative institutional measures”, Economics and Politics, vol. 7, No. 3;

pp. 207-227.

Kruskal J., B. (1964). “Multidimensional scaling by optimizing goodness of fit to a nonmetric

hypothesis”, Psychometrika, vol. 29; pp. 1-27.

Leamer, E. and J. Levinsohn (1995). “International trade theory: The evidence”, in

G. Grossman and K. Rogoff (eds.), Handbook of International Economics, vol. III.

Elsevier Science B.V., Amsterdam, pp. 1339-1394.

Lee, J.W. (1993). “International trade, distortions and long-run economic growth”. IMF Staff

Papers, vol. 40, No. 2; pp. 299-328.

Lejour, A.M. and R. Nahuis (2005). “R&D spillovers and growth: Specialisation matters”,

Review of International Economics, vol. 13; pp. 927-944.

Linders, G.J.M., M.J. Burger and F.G. Van Oort (2008). “A rather empty world: The many

faces of distance and the persistent resistance to international trade”, Cambridge

Journal of Regions, Economy and Society, vol. 1, No. 3; pp. 439-458.

Liu, X. (2007). “GATT/WTO promotes trade strongly: Sample selection and model

specification”. (Unpublished).

Loungani, P., A. Mody and A. Razin (2002). “The global disconnect: The role of transactional

distance and scale economies in gravity equations”, Scottish Journal of Political

Economy, vol. 49; pp. 526-543.

McCallum, J. (1995). “National borders matter: Canada-U.S. regional trade patterns”,

American Economic Review, vol. 85; pp. 615-623.



213

Matyas, L. (1998). “The gravity model: some econometric considerations”, The World

Economy, vol. 21; pp. 397-401.

Meon, P.-G. and S. Khalid (2008), “Institutional Quality and Trade: Which Institutions?

Which Trade?,” Economic Inquiry, Western Economic Association International,

vol. 46, No. 2, pp. 227-240, 04.

North, D. (1990). Institutions, Institutional Change and Economic Performance. Cambridge

University Press, Cambridge, United Kingdom.

Obstfeld, M. and K. Rogoff (2000). “The six major puzzles in international macroeconomics:

Is there a common cause?” NBER Macroeconomics Annual, vol.15; pp. 339-390.

National Bureau of Economic Research, Chicago.

Parsley, D.C. and S.J. Wei (2001). “Explaining the border effect: the role of exchange rate

variability, shipping costs and geography”, Journal of International Economics,

vol. 55, No. 1; pp. 87-105.

Portes, R. and H. Rey (2005). “The determinants of cross border equity flows”, Journal of

International Economics, vol. 65, No. 2; pp. 269-296.

Ranjan P. and J.Y. Lee (2007), “Contract Enforcement and International Trade,” Economics

and Politics, Blackwell Publishing, vol. 19, No. 2, pp. 191-218.

Rauch, J.E. (2001). “Business and social networks in international trade”, Journal of

Economic Literature, vol. 39, No. 4; pp. 1177-1203.

Silva, J.C.M. and S. Tenreyro (2006). “The log of gravity”, Review of Economics and

Statistics, vol. 88; pp. 641-658.

Shepard R.N. (1972), “Introduction to volume I”, in R.N. Shepard, A.K. Romney and S.B.

Nerlove (eds.), Multidimensional Scaling. vol. 1; pp. 1-20. Seminar Press, New York

and London.

Tinbergen, J. (1962). Shaping the World Economy. The Twentieth Century Fund, New York.

Tobin, J. (1958). “Estimation of relationships for limited dependent variables”, Econometrica,

vol. 26; pp. 24-36.

Trefler, D. (1995). “The case of missing trade and other mysteries”, American Economic

Review, vol. 85; pp. 1029-1046.

Wei, Shang-Jin (2000). “How taxing is corruption on international investors?” Review of

Economics and Statistics, vol. 82, No. 1; pp. 1-11.

Yi, K.M. (2003). “Can vertical specialization explain the growth of world trade?” Journal of

Political Economy, vol. 111; pp. 52-102.


