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This paper addresses the possible endogeneity of income in the

gravity model by providing instrumental variables for income. Us-

ing these instruments (physical capital, human capital, and labor

accumulation rates) in regression equations of the gravity model,

it is shown that the e®ect of income on bilateral trade is highly

signi¯cant and, in some cases, is not appreciably di®erent from

ordinary least squares estimates. The impact on trade of other

gravity variables, including dummy variables for membership in

various trading blocs, is also examined.

* * * * *

I. INTRODUCTION

The gravity speci�cation, like many models of trade, con-
tains a role for income, asserting that countries with higher in-
come will trade more. In the gravity model, the antecedents
of which are found in Tinbergen (1962), P�oyh�onen (1963), and
Linnemann (1966), trade between two countries is analogous to
the gravitational force between two objects: directly related to
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the countries’ size (or income), and inversely related to the dis-
tance between them.

Gravity models are almost always estimated using ordinary
least squares.1 This speci�cation contains a potential problem,

however: the causality between income and trade is not clear-
cut. The gravity equation suggests that high income causes high
trade, but perhaps it is trade that instead causes income to
be high. Alternatively, it is also possible that another factor,
such as free-market government policies, pushes up both income
and trade. In that case, the gravity equation is misspeci�ed, for
income will be correlated with the error term in the regression;

thus, ordinary least squares will not provide consistent estimates.
Instead, the OLS estimates will overstate the importance of
income. In addition, the bias to the income coe�cient may also
bias the other coe�cients in the equation; it cannot be assumed
that any of the OLS coe�cients can be reliably estimated.

What is needed, then, are instrumental variables that are
highly correlated with income, but uncorrelated with the error
term. A possible source of instruments is the augmented Solow
model of Mankiw, Romer, and Weil (1992), who found that
factor accumulation variables do a good job of explaining GDP
per worker. If these factor accumulation variables|physical
capital, human capital, and labor accumulation rates|are also
uncorrelated with the error term in a gravity regression, then
they can be used as instruments for income.

The results show that, in some gravity regressions, endogene-
ity does seem to exist. However, using the instrumental variables
technique provides similar estimates to ordinary least squares,
and so using OLS is likely to be adequate in most cases. The
purpose of this article is to determine the true eŒect of income

1 See, for example, Frankel, Stein, and Wei (1995). Frankel (1997) surveys work
on the gravity model.
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on bilateral trade. In addition to examining how the use of in-
strumental variables aŒects the coe�cient on income, this article
shows how the other gravity variables change when IV instead
of OLS is used.

Other recent attempts to account for income’s endogeneity
include Wei (1996), who uses population and its square to
instrument for income in a gravity model, and Harrigan (1996),
who uses factor endowments to instrument for production in a
�xed-eŒects model of import spending. Hummels and Levinsohn
(1995) follow Harrigan’s strategy by using factor endowments
in their tests of a Helpman-style (1987) model of monopolistic
competition. However, none of these papers explicitly examines
whether using the instrumental-variables technique is necessary,

or shows how the gravity variables change when IV is used.

The present article attempts to �ll this gap by determining
whether instrumental variables are, in fact, needed in gravity
regressions.

Frankel and Romer (1999) and Frankel, Romer, and Cyrus
(1995) tackle a similar problem in an analogous fashion. They fo-
cus on the endogeneity problem created by including countries’
trade shares in an income regression, and they create an instru-
mental variable by using the gravity model to �nd the predicted
trade share. They �nd that OLS understates the positive eŒect
of trade on income. The present article is, in a sense, the mir-
ror image of those two papers. Where they are interested in the
determinants of income (as in the neoclassical growth equation)
and use the gravity model to check for the possible endogeneity
of trade, the present paper is interested in the determinants of
trade (as in the gravity equation) and uses the growth model to
check for the possible endogeneity of income.

This article is organized as follows. Basic results explaining
bilateral trade in 1990 are presented in Section 2. Section 3
describes robustness and speci�cation tests. Section 4 concludes.
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II. BASIC RESULTS

While the basic gravity speci�cation relates trade to income
and distance, the \full" gravity model (using Frankel’s [1997]
terminology) also allows a role for income per capita, sharing
a common border or a common language, and membership in
a trading bloc. A common gravity speci�cation, as in Frankel,
Stein, and Wei (1995), is:

ln(T radeij ) = �0 + �1(ln(GNPi)(GNPj))

+ �2(ln(GNPi=P opi)(GNPj=P opj))

+ �3(ln(Distanceij )) + �4(Adjacencyij)

+ �5(T rading Bloc Membershipij) + uij :

Income enters positively and multiplicatively in the equation,

implying that trade between two medium-sized countries should
exceed trade between a small and a large country. Such an
outcome would result from a Helpman and Krugman-type (1985)
model of monopolistic competition, but DeardorŒ (1998) has
shown that a standard Heckscher-Ohlin framework can produce
the same outcome, so the empirical success of the gravity
speci�cation cannot be used as evidence to support a particular
theory of trade.

Income per capita is included in a gravity equation in order
to gauge the importance of development rather than mere size.

Even if bigger countries trade more, it also seems that richer
countries, whatever their size, engage in more trade, so we expect
the coe�cient on GNP per capita also to be positive. Distance
is a proxy for transportation costs and should have a negative
coe�cient. The dummy variables for the common border and for
trading-bloc membership help to determine to what extent trade
is due to geographic or political, as opposed to economic, factors.
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Because using ordinary least squares to estimate the above
equation may result in inconsistent estimates, instrumental vari-
ables are needed. Here, factor accumulation variables from the
augmented Solow model of Mankiw, Romer, and Weil (1992) are
used. The equation they estimate is:

lnyi = �0 + �1 lnski + �2 lnshi + �3(ni + g + ¯) + "i;

where sk is the physical capital accumulation rate (the average
share of investment in income), sh is the human capital accu-
mulation rate (the average share of the working-age population
in secondary school), and n is the population growth rate (the
growth of the working-age population); g+¯ accounts for techno-
logical progress and depreciation, set equal to 0.05 and assumed
to be the same across countries. In this article, sk , sh, and n will
be used as instruments for income in gravity regressions.

To be good instruments, the factor accumulation variables
should be both highly correlated with income and uncorrelated
with the error term in a gravity regression. It is clear from
Mankiw, Romer, and Weil that these variables explain a great
deal of the variation in income.2 For the countries and years
examined in this paper, the factor accumulation variables explain
between 53 percent and 63 percent of the variation in GNP
per capita. Can they also be considered exogenous? One could
support this position by noting that there is no clear means
by which schooling, or population growth, could be thought to
in�uence a country’s trade, except by aŒecting the income and
development of the country.3

2 Mankiw, Romer, and Weil �nd that, for a sample of 98 countries, the three
factor accumulation variables explain 78% of the variation in GDP per worker in
1985.

3 Rodrik (1994), however, has suggested that investment can aŒect the trade
of Asian countries such as South Korea, by requiring increased imports of capital
goods.
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Tables I, II, and III present the results for 1990. The
dependent variable is the log of bilateral trade (exports plus
imports) for 56 countries; thus, there are 1540 observations
(56 £ 55/2), although instances of zero trade drop out of the
regressions.4 Bilateral trade is presumed to be related to the log
of the product of each country’s GNP, the log of the product
of their GNPs per capita, the log of the great-circle distance
between them (with principal cities chosen as in Frankel, Stein,

and Wei [1995]), a dummy for a common border, and dummies
for common membership in various trading blocs or areas.
Table I considers �ve formal trading arrangements: the European
Community (EC), the European Free Trade Association (EFTA),
the Andean Pact, Mercosur, and the Association of South-
East Asian Nations (ASEAN). Table II instead includes four
informal groupings: Western Europe, the Western Hemisphere,

Asia Paci�c Economic Cooperation (APEC), and East Asia.5

The OLS results in column (1) of Table I show that GNP,

GNP per capita, distance, and adjacency are all highly signi�cant
in explaining bilateral trade in 1990. A 1 percent increase in
either country’s GNP causes a 0.51 percent increase in trade
between them ((0.88 + 0.15)/2); a 1 percent increase in distance
lowers trade by 0.77 percent; adjacent countries trade 1.58 times
as much (e0:46) as countries not sharing a border. Three of the
�ve trading-bloc dummies are signi�cant. If two countries are
members of the Andean Pact, their trade is 156% higher (e0:94 =
2.56); if both are in Mercosur, trade is almost three times higher
than otherwise; if both are in ASEAN, trade is 589 percent
higher. If both countries are in the EC, trade between them is
3 percent lower (e 0:030 = 0.97) than otherwise; if both are in
EFTA, trade is 18 percent lower. The surprising result for the two

4 The 1980 and 1985 regressions include 58 countries.
5 The countries are listed by grouping in Appendix B.
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Table I
Instrumenting for Income: Formal Blocs

OLS IV

constant 23.13* 23.42*

(0.69) (0.82)
ln(GNP ) 0.88* 0.88*

(0.017) (0.018)
ln(GNP/Pop) 0.15* 0.16*

(0.020) (0.022)
ln(Distance ) 0.77* 0.76*

(0.045) (0.045)
Adjacency 0.46* 0.47*

(0.18) (0.18)
EC 0.030 0.048

(0.17) (0.18)
EFTA 0.20 0.21

(0.30) (0.30)
Andean Pact 0.94* 0.97*

(0.37) (0.37)
Mercosur 1.01* * 1.03* *

(0.47) (0.48)
ASEAN 1.93* 1.95*

(0.38) (0.38)
N 1223 1223
s.e.r. 1.10 1.10
R2 0.81 0.81
Adj. R2 0.81 0.81

Note: The dependent variable is the log of bilateral trade
in 1990.

Instruments: factor accumulation variables (average invest-
ment share, average share of workers in secondary school,
growth rate of workers), population.
* = 99%
* * = 95%
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Table II
Instrumenting for Income: Informal Blocs

OLS IV

constant 22.01* 22.47*

(0.70) (0.81)
ln(GNP ) 0.84* 0.85*

(0.017) (0.017)
ln(GNP/Pop) 0.18* 0.19*

(0.020) (0.023)
ln(Distance ) 0.82* 0.82*

(0.052) (0.053)
Adjacency 0.47* 0.48*

(0.17) (0.17)
Europe 0.23* * * 0.28* *

(0.13) (0.14)
W. Hemisphere 0.51* 0.52*

(0.14) (0.14)
APEC 1.23* 1.20*

(0.18) (0.18)
East Asia 0.52* * * 0.56* *

(0.28) (0.28)
N 1223 1223
s.e.r. 1.06 1.06
R2 0.82 0.82
Adj. R2 0.82 0.82

Note: The dependent variable is the log of bilateral trade
in 1990.

Instruments: factor accumulation variables (average invest-
ment share, average share of workers in secondary school,
growth rate of workers), population.
* = 99%
* * = 95%
* * * = 90%; standard errors in parentheses.



Cyrus: Income in the Gravity Model . . . 169

Table III
Bloc and Openness EŒects

OLS IV

bloc openness bloc openness

Formal Blocs:
EC 0.49* 0.017 0.55* 0.030

(0.17) (0.078) (0.18) (0.085)
EFTA 0.096 0.70* 0.16 0.76*

(0.29) (0.096) (0.29) (0.10)
Andean Pact 1.05* 0.24* 1.08* 0.21* *

(0.35) (0.090) (0.35) (0.093)
Mercosur 0.76* * * 0.011 0.76* * * 0.0026

(0.45) (0.094) (0.45) (0.094)
ASEAN 1.04* 0.78* 1.04* 0.80*

(0.36) (0.085) (0.36) (0.086)

Informal Blocs:
Europe 0.35* * 0.035 0.22 0.12

(0.13) (0.10) (0.16) (0.14)
W. Hemisphere 0.97* 0.34* 0.97* 0.28*

(0.15) (0.084) (0.15) (0.091)
APEC 0.95* 0.47* 1.10* 0.30* * *

(0.19) (0.12) (0.21) (0.16)
East Asia 0.44 0.86* 0.33 0.76*

(0.27) (0.11) (0.28) (0.13)

Note: The “bloc” coe�cient denotes the eŒect on bilateral trade when both
countries belong to the trading bloc in question; the “openness” coe�cient denotes
the eŒect when one country belongs to the bloc. For example, the eŒect on bilateral
trade when both countries belong to the EC is found by adding the bloc and
openness coe�cients and evaluating the exponent of the resulting sum relative to 1:
e 0 : 49+ 0 : 017 = e 0 : 473 = 0:62, so trade is 38 percent lower than otherwise.
* = 99%
* * = 95%
* ** = 90%; standard errors in parentheses.
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European free trade areas|common membership in a trading
bloc associated with lower trade|has also been found by some
others (e.g., Frankel, Stein, and Wei [1995] and Frankel [1997]),
although here the coe�cients are not signi�cantly diŒerent from
zero.

To determine the true eŒect of income (and the other
variables) on trade, instrumental variables are used for GNP
in the next regression. Included as instruments are the logs of
the factor accumulation variables (physical capital accumulation,

human capital accumulation, and population growth), the log
of population, and the other exogenous variables in the gravity
speci�cation: the log of distance, the common-border dummy
variable, and the trading-bloc dummy variables. The �rst-stage
regression is displayed in Table V, where it can be seen that the
factor accumulation variables are highly signi�cant.

The second column of Table I presents the IV regression. It
can be seen that GNP is still highly signi�cant, and its eŒect is
slightly larger than in the OLS regression: a 1 percent increase
in either country’s GNP causes a 0.52 percent, not 0.51 percent,
increase in trade between them. Similarly, the coe�cients on dis-
tance and adjacency are virtually unchanged, and the trading-
bloc coe�cients are also quite stable. Using instrumental vari-
ables makes the trading-bloc coe�cients slightly stronger than
in OLS. Countries in the EC and EFTA trade even less than be-
fore with others in the same group (5% less instead of 3% less for
the EC, and 19% less instead of 18% less for EFTA). The South
American trading-bloc countries trade more with each other than
in OLS (164% for the Andean Pact and 180% for Mercosur). The
astounding ASEAN result is also stronger: two countries in that
group trade seven times as much as otherwise.

Table II focuses on the informal trade groupings: Western
Europe, the Western Hemisphere, APEC, and East Asia. Again,

the result of using instrumental variables for income is to slightly
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raise the coe�cient on income. According to OLS, a 1 percent
increase in either country’s GNP will raise trade by 0.51 percent;
in the IV equation, trade will increase by 0.52 percent. The
distance and common-border coe�cients are similar in the OLS
and IV equations: a 1 percent increase in distance lowers trade
by 0.82 percent, and sharing a border raises trade by around 0.60
percent. All four of the trading-bloc coe�cients are signi�cant at
the 90 percent level or greater. Two countries in Europe trade 24
percent less than otherwise, whereas two countries in the Western
Hemisphere trade 68 percent more than otherwise. Two APEC
countries trade three-and-a-third times as much, and two East
Asian countries trade 75 percent more.

Some may argue that the positive sign of the coe�cients for
several of the trading blocs (Andean Pact, Mercosur, ASEAN,

Western Hemisphere, APEC, and East Asia|all but the Eu-
ropean blocs, in fact) is evidence that countries in these blocs
are closing themselves oŒ from the rest of the world, that these
blocs are not creating trade, but are merely diverting trade from
countries outside the bloc to those inside. Frankel, Stein, and
Wei (1995) have shown that one way to test this proposition is
to include not only dummy variables for whether the two coun-
tries in the bilateral pair are members of the same bloc, but, in
addition, to include dummies for whether either country in the
pair is a member of the bloc in question. This \openness" coef-
�cient will show the bias of countries in the bloc for or against
trade with countries outside the bloc; a trade-creating bloc will
have a positive coe�cient, and a trade-diverting bloc will have a
negative coe�cient.

Table III shows the trading-bloc coe�cients when both
dummy variables are included: the bloc dummy, which is equal to
1 when both countries are in the bloc, and the openness dummy,

which is equal to 1 when either of the two trading countries is in
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the bloc. (The total eŒect on trade when both countries are in
the bloc is the sum of the bloc and openness coe�cients.)

The �rst �ve rows of Table III present the OLS and IV results
for the formal trading blocs. The EC coe�cients are very small,
implying that the EC is neither a trade-creating nor a trade-
diverting bloc; having one trading partner as a member of the EC
does not much aŒect trade. EFTA, however, is trade-diverting:

the IV results in the fourth column show that trade between
a country inside EFTA and a country outside it is 53 percent
lower than otherwise. The Andean Pact is also trade-diverting
(trade is 19% lower than otherwise), but Mercosur, like the EC,

is neither trade-creating nor -diverting. Despite the strong bloc
eŒect of ASEAN, the bloc is not trade-diverting: trade between a
country in ASEAN and a country outside it is two-and-a-quarter
times higher than otherwise.

The bloc and openness coe�cients of informal trading areas
are shown in the last four rows of Table III. Despite the neutrality
of the EC and the trade-diverting status of EFTA, Western
Europe as a whole is actually trade-creating: trade between a
European country and another country is 13 percent higher than
otherwise. Both the Western Hemisphere and APEC are trade-
diverting blocs, with trade being around 25 percent lower in each
case. East Asia, however, is trade-creating: a country in East Asia
trades 2.14 times as much as others.

These results are robust in showing that East Asian countries
are not purposely insular in their trading patterns. While the
East Asian groupings do show the highest eŒects of within-bloc
trade, they also have the highest openness coe�cients. Perhaps
this is con�rmation that East Asian countries simply engage in a
great deal of trade, both with their neighbors and with others.6

6 These results accord with those of Frankel (1991).
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An alternative to separately examining the sets of formal and
informal blocs is to integrate each type of trading arrangement
into one dummy variable. Regressions in Table IV include
dummies for both formal and informal blocs, where the �ve
formal trading blocs are integrated into one dummy variable,

and the four informal trading areas into another. The purpose
is to determine the relative impact on trade of formal versus
informal blocs.

Table IV
Formal Versus Informal Blocs

OLS IV

constant 23.54* 23.36*

(0.70) (0.80)
ln(GNP ) 0.87* 0.86*

(0.017) (0.018)
ln(GNP/Pop) 0.12* 0.12*

(0.019) (0.021)
ln(Distance ) 0.63* 0.63*

(0.049) (0.050)
Adjacency 0.57* 0.56*

(0.17) (0.17)
Formal 0.10 0.11

(0.14) (0.14)
Informal 0.56* 0.57*

(0.097) (0.098)
N 1223 1223
s.e.r. 1.10 1.10
R2 0.81 0.81
Adj. R2 0.81 0.81

Note: The dependent variable is the log of bilateral trade
in 1990.

Instruments: factor accumulation variables (average in-
vestment share, average share of workers in secondary
school, growth rate of workers), population.
* = 99%
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The results show that informal blocs are much more impor-
tant to trade than formal blocs. In both OLS and IV, the In-

formal coe�cient is larger than the Formal coe�cient, and is
highly signi�cant. In 1990, belonging to a formal trading bloc in-
creased two countries’ trade by 12 percent, whereas belonging to
an informal bloc increased their trade by 77 percent. These �nd-
ings indicate that being in the same geographical area as one’s
trading partners matters more than having an explicit free-trade
agreement.

III. ROBUSTNESS AND SPECIFICATION TESTS

The �rst robustness tests performed were the same estima-
tions as in Tables I and II, but for 1980 and 1985. The 1980
and 1985 results diŒer in some ways from those of 1990|in par-
ticular, the trading-bloc dummies do not always have the same
signi�cance levels in all three years|but there are some strik-
ing similarities. In all three years, the standard gravity variables
of income, distance, and adjacency are always highly signi�cant
and of the expected sign.

Second, Hausman tests were performed for the coe�cients
and regressions. The purpose of the Hausman test is to determine
whether there is indeed correlation between GNP (or, more
generally, the regressors) and the error term. The null hypothesis
is that there is no correlation, so OLS provides consistent and
e�cient estimates; if this is true, then the IV estimates should
be similar to the OLS estimates (the IV estimates should equal
the OLS estimates plus noise). So, the Hausman test is a test of
equality between the OLS estimates and the IV estimates.

In two of the six IV regressions (one each for formal and
informal blocs, for 1980, 1985, and 1990), the null hypothesis is
rejected at a 90 percent level; in other words, in four cases, we fail
to reject the OLS speci�cation. However, examining Hausman
tests for particular coe�cients allows us to see whether we can
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trust the OLS results in all cases. For the GNP and GNP per
capita coe�cients, OLS provides inconsistent estimates in four
out of six cases. Of the �ve formal trading blocs, only Mercosur is
estimated correctly with OLS in all cases; the same is true of the
Western Hemisphere among the four informal blocs. Thus, it does
seem clear that this eŒort to account for income’s endogeneity is
necessary.

The next step is to determine whether the instrumental vari-
ables chosen are valid. The �rst requirement of good instruments
is that they be highly correlated with the variable for which they
are instrumenting. The �rst-stage regression in Table V shows
that the factor accumulation variables are indeed highly signif-
icant in explaining income. The second requirement of good in-
struments is that they be uncorrelated with the error term. To de-
termine this, tests of over-identifying restrictions were run. This
test involves regressing the residual of the OLS regression on the
instruments; the R2 of this regression multiplied by the number
of observations is a À2 statistic with degrees of freedom equal
to the number of endogenous variables (income) less the number
of instruments (factor accumulation variables). In all cases ex-
cept one, the À2 statistic does indeed turn out to be statistically
signi�cant at a 95 percent level, implying that the instruments
are indeed correlated with the error term and thus are not valid.

However, it should be noted that this is a very di�cult test to
pass, since the high number of observations (1221 to 1418) pushes
up the À2 statistic. Thus, even a tiny amount of correlation be-
tween the residual and the instruments will cause the instruments
to appear invalid. It may perhaps be better to examine the R2

of these regressions, which never rises above 0.018; this indicates
that, while individual instruments are sometimes signi�cant, they
have virtually no power to explain the error term.7

7 One might wonder whether initial income (1960 per-capita income) could be
a valid instrument, but this was statistically rejected in over-identifying restrictions
tests.
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Table V
First-Stage Regression

1990

constant 13.10*

(1.18)
ln(sk ) 2.11*

(0.084)
ln(sh ) 0.22*

(0.054)
ln(n + g + ¯) 2.92*

(0.18)
ln(Population) 0.79*

(0.016)
N 1223
s.e.r. 1.11
R2 0.74
Adj. R2 0.74

Note: The dependent variable is the log of
(GNP i )(GNP j ).

sk is the average investment share in income
between 1960 and 1980, 1985, or 1990; sh is
the average share of workers in secondary
school; n is the growth rate of workers; and
g+ ¯ is technology growth and depreciation,
equal to 0.05.
* = 99%

IV. CONCLUSION

This article has corrected for the possible problem of income’s
endogeneity in the gravity model of bilateral trade through the
use of instrumental variables. It is found that, while endogeneity
does seem to exist in some cases, instrumenting for income in
gravity regressions only slightly alters the eŒect on trade of
income and the eŒect on trade of the other gravity variables.

The eŒect of trading-bloc membership on trade has been
discussed. European trading blocs do not increase trade within
Europe, while the trading blocs in the Western Hemisphere and
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Asia do increase trade; however, the Asian trading blocs are
trade-creating, not trade-diverting. Informal trading arrangements
have a stronger and more signi�cant eŒect on trade than formal
trading blocs.
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APPENDIX A DATA SOURCES

The trade data are from the U.N. Trade Matrix and were
obtained, along with the GNP data, from Shang-Jin Wei’s web
page (www.nber.org/¹wei). The adjacency and most of the
trading-bloc dummy data were also set up by Shang-Jin Wei
and were generously provided by JeŒrey Frankel and Shang-
Jin Wei; additional trading-bloc data points were constructed by
the author. The distance data were calculated using the great-
circle method. The physical capital accumulation and population
growth data were obtained from Summers and Heston’s Penn
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World Table Mark V.6, available at www.nber.org. The human
capital accumulation data were obtained from the UNESCO
Statistical Yearbook.

APPENDIX B LIST OF COUNTRIES

USED IN REGRESSIONS

EC:

Belgium
Denmark
France
Germany
Greece
Ireland
Italy
The Netherlands
Portugal
Spain
United Kingdom

EFTA:

Austria
Finland
Iceland
Norway
Sweden
Switzerland

Andean Pact:

Bolivia
Colombia
Ecuador
Peru
Venezuela

Mercosur:

Argentina
Brazil
Paraguay
Uruguay

ASEAN:

Indonesia
Malaysia
Philippines
Singapore
Thailand

Europe:

(EC)
(EFTA)
Turkey
Yugoslavia

Western Hemisphere:

(Andean Pact)
(Mercosur)
Canada
Chile
Mexico
United States
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East Asia:

(ASEAN)
China
Hong Kong
Japan
South Korea
Taiwan

APEC:

(East Asia)
Australia
New Zealand
Canada
United States

Other Countries:

Algeria
Egypt
Ethiopia
Ghana
India
Israel
Kenya
Morocco
Nigeria
Pakistan
Saudi Arabia
South Africa
Tunisia




