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Abstract

This paper investigates the relative contributions of institutions and export
concentration in determining aggregate volatility of output, terms of trade,
and exchange rates. Geographically disadvantaged countries often experience a
concentrated export structure which makes them more vulnerable to external
shocks. Based on a gravity regression, a measure of export concentration is
constructed which is based entirely on countries' geographical characteristics.
Since this measure is plausibly uncorrelated with other determinants of external
volatility, it is used as an instrument for export concentration to obtain instru-
mental variables estimates of the e�ect of export concentration on volatility. We
�nd that geographic characteristics are indeed strongly related with export con-
centration and a gravity equation describes the bilateral trade structure quite
well. However, since export concentration ratios are not additively separable
across countries we use an inequality decomposition method in order to obtain
an aggregate measure of concentration. Results from instrumental variables re-
gressions using constructed export concentration as an instrument for actual
export concentration con�rm that concentration has a particularly strong e�ect
on volatility in terms of trade but less so on other measures of volatility.

1 Introduction

Fluctuations of macroeconomic aggregates are systematically larger in some
countries than others. The consequences of these di�erences in volatility are
potentially serious. In particular, developing countries which lack public insur-
ance systems and well functioning credit markets to deal with these risks seem
to be hit hardest by the instability in their macroeconomic environment. On
the aggregate level, the uncertainty associated with larger volatility results in
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lower private investment, and, consequently leads to slower growth (see Malik
and Temple (2008) for a discussion). Adverse consequences of volatility have
not only been identi�ed for growth rates of output but for other variables, such
as variability in terms of trade or in�ation rates as well.

The analysis of the determinants of aggregate volatility has advanced at a rapid
pace in recent years. Most interestingly, it has shifted towards trying to identify
causal determinants of volatility, and, much in line with the growth and devel-
opment literature, has isolated institutions, trade, and geography as the most
promising fundamental explanations.

Figure 1: Volatility versus Governance and Export Concentration
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Export concentration

Volatility in growth rates, as an encompassing aggregate measure of economic
instability, has received particular attention. The left-hand side panel in Figure
1 illustrates that the standard variation of output growth rates is strongly related
with a composite indicator of the quality of institutions, taken from Kaufmann
et al. (1999). This mirrors the �ndings by Acemoglu et al. (2003) and Yang
(2008). The panel on the right hand side shows that trade structure is an equally
important determinant. One reason for this relationship is that countries with
an undiversi�ed export structure are more severely exposed to external shocks
and may, through this channel, feature a larger variation in growth rates. This
in�uence has been explored by Malik and Temple (2008), and Bacchetta et al.
(2007), among others.

Yet, while all of these factors are likely to contribute to an understanding of
volatility, identifying their causal e�ects su�ers the problems endogeneity, omit-
ted variables, and attenuation biases. For instance, poor countries export a
smaller variety of products, while the number of export sectors increases with
income levels. Therefore, any attempt to isolate the in�uence of export con-
centration on outcomes such as growth in income or its volatility may simply
capture an omitted in�uence that is correlated with the level of income (Ace-
moglu and Zilibotti (1997); Koren and Tenreyro (2004)).

Some geographic characteristics, such as distance from trading partners or size,
have been identi�ed as strong predictors of export structure across countries.
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In this paper, we make use of these relationships and explore the variation of
export concentration that can be explained by geographic determinants alone.
We will show that this geographic component of export concentration is plausi-
bly uncorrelated with institutions, thereby allowing the construction of a valid
instrument for export concentration.

The paper is organized as follows. Section 2 discusses previous approaches to
dealing with causal in�uence of institutions and geography on volatility. Section
3 summarizes the mechanisms linking geography to volatility through export
concentration, which emerged from this literature. Section 4 theoretically de-
rives the constructed export concentration measure. Section 5 presents gravity
regressions used to construct this measure. Section 6 gives basic results from
OLS and IV regressions for volatility, and Section 7 concludes.

2 Related Literature

There are three basic approaches to dealing with causality of the determinants of
volatility and the uncertainty of the model speci�cation. First, Acemoglu et al.
(2003) separate institutional from other explanations by using an instrument
for institutions that is plausibly orthogonal to any other omitted determinant
of volatility. In particular, they exploit the �natural experiment� of colonializa-
tion. In places where European settlers faced high mortality rates, they only
settled in small numbers and were more likely to set up extractive institutions.
In places with favorable climate, on the other hand, European settlers imple-
mented institutions resembling much more their European counterparts. As
these institutional structures persisted to the present, using settler mortality
rates faced by colonialists yields an intuitive instrument for present-day institu-
tions. In Acemoglu et al. (2003), this instrument is used to analyze the separate
roles of institutions and policies on volatility. Since there is no plausible instru-
ment for policies, they do not account for the endogeneity of policies, thereby
imposing a downward bias on institutions. This approach allows analyzing the
causal e�ect of institutions, but does not establish whether the policy variables
may have a truly independent e�ect. In e�ect, this approach does not allow
separating institutional from other fundamental explanations. In particular, it
ignores the very simple channel through which geography may as well in�uence
volatility proposed in this paper: Geographically disadvantaged countries trade
less with others and are, therefore, hampered in their abilities to diversify their
export structure.

In particular, this paper is an extension of the work conducted in Malik and
Temple (2008). They explore the separate e�ects that institutions and geog-
raphy exert on output volatility and attempt to deal with model uncertainty
by relying in Bayesian methods. Their �ndings support the view that both,
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institutions as well as geography exert strong e�ects on output volatility. Their
approach allows dealing e�ectively with problems of omitted variables. However
it does not solve issues of the direction of causation since they treat institutions
as exogenous. Given that better institutions promote output stability, their in-
stitutional variables are likely to be biased away from zero. More importantly,
they ignore the many channels through which their geographic variables may
in�uence institutions and economic outcomes as will be described in the next
section.

Finally, another common approach is to use dynamic panel data techniques,
as in Yang (2008) and also in Acemoglu et al. (2003). These approaches are
a valid alternative to establish causal in�uences, and we regard their results
as complementing the evidence found in this paper by means of instrumental
variables. Yet with regard to the issue of causality, panel data approaches
should be interpreted with great caution. In particular, using lagged valued as
internal instruments does not ensure that these are not direct determinants of
the dependent variables or that they are uncorrelated with omitted determinants
(see Durlauf et al., 2005 for a discussion).

This paper adds to the existing literature by constructing a measure of export
concentration which is based entirely on countries' geographical characteristics,
and thus plausibly uncorrelated with other determinants of volatility. The pro-
posed measure is based on the Frankel and Romer (1999) approach to measure
the e�ects of trade on income. To construct the variable for export concen-
tration, we �rst estimate a gravity equation for bilateral export concentration
based on bilateral trade �ows. Using a decomposition procedure for the pro-
posed concentration measure, we then aggregate the �tted values to obtain a
geographic component of countries' overall export concentration. Since coun-
tries' geographic characteristics are not a�ected by volatility or by other factors
that in�uence volatility, this constructed measure of concentration can then be
used as a valid instrument to separate the in�uence of concentration on volatility
from other in�uences, including institutions. Thus, in a second stage, this mea-
sure is used as an instrument for export concentration to obtain instrumental
variables estimates of the e�ect of export concentration on volatility.

3 Geography and Export Concentration

The hypothesis that geography matters for the overall level of trade has been
extensively analyzed, and the evidence seems almost overwhelming. Malik and
Temple (2008) present a thorough discussion of the in�uence of geography on
volatility. They argue that - although variation in world prices may be exogenous
for a given country - the impact of external �uctuations on the domestic economy
depends not only on countries' overall level of trade but on their export and
import structures as well.
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Natural barriers to trade, that emerge for countries that are remote from major
trading partners, are landlocked, or have low-quality transport networks, induce
high transport costs. The development of manufacturing sectors requires the
use of additional input goods. However, intermediate goods may be too costly
to import if countries face high transport costs which can render manufacturing
production unpro�table at world prices. The existence of high transport costs
may thus be an important constraint on the development of the manufacturing
sector. Countries that are geographically disadvantaged may, therefore, become
locked in the production of a narrow range of export goods.

Information about the distance from a country to other countries, therefore,
o�ers a structural explanation for the export structure of a country. To measure
proximity, we need a weighted average of the distance between countries. As in
Frankel and Romer (1999), we choose the weights by estimating and aggregating
an equation for bilateral concentration as a function of distance between trading
partners, population, area, as well as dummy variables indicating whether a
country is landlocked or an island state. We �nd a strong e�ect of geographic
variables on export concentration, in line with the recent literature described
above.

While the exclusion restriction seems reasonable for most competing explana-
tions, there is one notable exception. It is clearly important to control for the
overall level of trade in the empirical section. Countries' geographic character-
istics apparently in�uence both, level and structure of trade. Remote countries
may be exposed to a less diversi�ed structure of exports, but also may trade
less which reduces their exposure to external shocks.

The focus of our exploration lies on external measures of volatility rather than
on the more common measure of growth volatility for the reason that our main
variable of interest is the structure of exports rather than countries' overall
structure of production. In addition, the exclusion restriction implied by the
instrumental variables regression maintains that, conditional on the controls in-
cluded, the constructed measure of export concentration has no e�ect on volatil-
ity other than through its e�ect on export concentration. Although we argued
that export structures are likely to be the major channel through which the set
of geographic characteristics a�ect volatility, this argument has more rationale if
applied to external volatility. However, Easterly et al. (1993) argue that shocks
to terms of trade play a major role in explaining output volatility. In addition,
overall patterns of specialization depend largely on the extent of integration in
the world economy. For these reasons, we also consider volatility of growth rates
of output as a dependent variable in the empirical estimation. These regressions
should be treated with greater caution, however.

In principle, there is a large variety of alternative, geography-based variables
that can be used to explain export concentration, as has been done, for in-
stance, in Malik and Temple (2008). Besides the geography-based measure of
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the natural propensity to trade as suggested by Frankel and Romer (1999), Ma-
lik and Temple use a variety of geographical dimensions, including proximity to
markets, coastal access, and tropical characteristics. However, for the purpose
of deriving an instrument for export concentration, these variables are �awed,
as a variety of alternative channels for how these determinants may in�uence
long-run growth rates, and through this channel volatility of growth, have been
proposed in the literature. Sokolo� and Engerman, 2000 have shown that trop-
ical location, or determinants a�ecting the structure of production in general,
has shaped the institutional development. Also, tropical location is a strong
determinant of the prevalence of Malaria, as shown by Sachs (2003). Acemoglu
et al. (2005) argue that coastal access has ampli�ed the rise of the bourgeoisie
in Europe, and, by shifting the balance of power, led to sustained changes in
the institutional environment. For these reasons, we limit the geographic deter-
minants of export concentration to only a few variables that are unproblematic,
as will be described in the next section.

4 Data and Variables

Our main measures of volatility are the standard deviations of the �rst log-
di�erences of the terms of trade and of an index of real e�ective exchange rates.
The terms of trade index measures the ratio of an export price index to the cor-
responding import price index relative to the base year 2000. The real e�ective
exchange rate is the nominal e�ective exchange rate (a measure of the value
of a currency against a weighted average of several foreign currencies) divided
by a price de�ator. Both variables are calculated from the World Development
Indicators.

Despite the words of caution stated above, we also consider the e�ects on volatil-
ity of growth in income per capita. Following Malik and Temple, 2008, volatility
of growth is measured by the standard deviation of the annual growth rate of
real GDP per capita, taken from the Penn World Tables. However, we use
averages over the period 1980 to 2000, rather than from 1960 to 1999, in or-
der to have the same sample period for all variables. Smaller countries often
exhibit a more concentrated export structure, which makes them more vulnera-
ble to external shocks. These external shocks feed through to domestic e�ects.
The domestic e�ects of external shocks are likely to be ampli�ed or mitigated
by policy responses or institutional set-ups (Rodrik, 2000; Rodrik, 1999). Al-
though we expect to �nd an important in�uence of export concentration on
overall volatility as well, export concentration is likely to be responsible for only
a small fraction of domestic volatility.

For export concentration, we use export data from 1980 to 2000 as in Malik and
Temple (2008) which eases comparison and seems a reasonable con�nement,
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given the fact that earlier data is less reliable and trade has increased rapidly
over the second half of the 20th century. The data comes from the United
Nation's Commodity Trade Statistics Database (Comtrade) which is the most
capacious trade database available. In this database, sectors are classi�ed ac-
cording to the Standard International Trade Classication (SITC). The analysis
is restricted to SITC revision 2 at the 4-digit level of disaggregation, resulting in
786 product categories. Given the choice of the sample period, the 4-digit level
seems a reasonable compromise between sectoral resolution and data availability
across countries.

The approach suggested by Frankel and Romer (1999) �rst decomposes trade
into its bilateral components, derives �tted values of the trade share from a
gravity equation and aggregates these over all bilateral trade �ows to obtain
a geographic component of a country's overall (predicted) trade share. Un-
fortunately, this procedure is not as straightforward for export concentration,
because the most commonly used measures of concentration are not additively
decomposable into their components across di�erent subpopulations in an easy
way (see Pyatt (1976) and Cowell (1980)).

Only concentration measures of the class of generalized entropy measures allow
for a perfect additive decomposition of concentration. The most commonly used
and easy to handle generalized entropy measures include inequality weighting
parameters of 1 or 0 (known as Theil's T and Theil's L). Although additively
decomposable, these measures cannot be used here since they are not de�ned for
sectors with zero values. Yet, export concentration is measured across all pos-
sible export sectors at the 4-digit level rather than across all actually observed
export sectors for each country. It is essential to include zero-value sectors
as otherwise countries with evenly distributed exports across only few sectors
might be erroneously attributed a low value of concentration (see also Helpman,
Melitz and Rubinstein, 2008). Therefore, the use of a more generalized - yet
more di�cult to handle - entropy measure of the following form is required (see
Litch�eld, 1999):

GE (α) =
1

α (α− 1)

[
1
n

n∑
h=1

(
xh
µ

)α
− 1

]
,

where n is the number of export sectors, xh is the export volume of export
sector h, µ is the average trade value across all sectors, and α is an inequality
weighting parameter that is set to 0.5 for the calculation.

This measure has almost the same desirable properties as the more commonly
used concentration indices. In addition, the bivariate correlation between the
more common measures of concentration and the GE coe�cients, calculated for
the baseline sample is around 0.9 as depicted in Figure 2.
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Figure 2: Measures of Concentration compared
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Generalized entropy concentration

As noted above, generalized entropy measures of concentration allow for a de-
composition across subgroups according to

GE = GEB +GEW ,

where is GEW is the within group concentration, and GEB is the between group
concentration. In order to derive predicted export diversi�cation, we �rst need
to build GE concentration measures for each country pair i, j according to:

GEi,j =
1

α (α− 1)

[
1
ni,j

ni,j∑
h=1

(
xh,i,j
µi,j

)α
− 1

]
.

where ni,j is the total number of export sectors from country i to country j, x is
the trade value of an individual sector and µ is the mean of bilateral trade values.
In order to obtain an overall concentration ratio of country i's export sectors,
the individual sectors can be aggregated to a �within� component, consisting of
the concentration within each bilateral trade �ow, and a �between� component,
the concentration between di�erent bilateral trade �ows. The GE index is then
simply the sum of these two components (see Conceição and Ferreira, 2000):

GEi =
1

α (α+ 1)

∑
j

[
1−

(
Xi,j/Xi

Ni,j/Ni

)α]
+
∑
j

Ni,j
Ni

(
Xi,j/Xi

Ni,j/Ni

)α
GEi,j . (1)
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Xj is the sum of exports in a bilateral trade �ow, Xi are total exports of coun-
try i, and N represents the number of export sectors. The �rst term is the
between concentration and the second term represents the within concentra-
tion. The within concentration gives the contribution of each bilateral export
concentration ratio to country i's overall export concentration. For a weighting
parameter of α = 1, the weight of each subpopulation's within concentration
is the subpopulation's export share, while for α = 0 the weight derives from
its population share (i.e. the number of export sectors as a share of total ex-
port sectors). Thus, in order to obtain a purely geographic estimate of export
concentration, three components have to be estimated within gravity equations:
Xi,j , Ni,j , and GEi,j .

Finally, we also use a number of common control variables to substantiate the
robustness of our �ndings. In particular, we are interested in the relative contri-
butions of export concentration and institutions. We focus primarily on insti-
tutional measures capturing the constitutional constraints on arbitrary exercise
of power by political elites (see Acemoglu et al. (2003)).

The �rst variable we will use is a measure of the number of institutional players
with the ability to veto the legislative process from Henisz (2000). A similar
variable we use is the constraint on the executive variable from the Polity IV
dataset. The logic behind the use of constraints indices is that in institutionally
weak societies, in�ghting between groups may lead to larger economic instabil-
ity. We also consider a more encompassing measure of the institutional quality
from Kaufmann et al. (1999) which averages six measures relating to voice and
accountability, political stability, absence of violence, government e�ectiveness,
regulatory burden, rule of law, and absence of graft. Finally, we use settler mor-
tality rates as an instrument for institutions, as suggested by Acemoglu et al.
(2001).

5 The Gravity Equation and Predicted Export

Concentration

Frankel and Romer (1999) substantiate their argument of an in�uence of ge-
ography on trade levels with the example of New Zealand. The fact that New
Zealand is far from most other countries reduces its trade with other countries
considerably. Figure 3 illustrates this point nicely for bilateral export concen-
tration. It plots New Zealand's bilateral export concentration ratios versus the
partial e�ects of log distance from a gravity equation as described below. It
clearly shows that New Zealand's export structure is biased towards a relatively
concentrated structure due to its large distance to many trading partners.

Table 1 presents estimates for di�erent variants of the gravity equation. The
data for countries geographic characteristics comes from Frankel and Rose (2002).
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Figure 3: Bilateral Export Concentration of New Zealand
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coef = .8099512, se = .12182381, t = 6.65

All bilateral trade �ows are averaged over the period 1980 to 2000. As the cal-
culation of concentration ratios is more sensitive to changes in the number of
sectors compared with the estimation of absolute trade values, I include only bi-
lateral trade �ows with at least 50 sectors available in Column (2). This will also
be the benchmark estimation to be used below. As a comparison of Columns
(1) and (2) indicates, both estimates yield similar results.

The �rst two rows of Table1show that indeed the geographic variables are major
determinants of bilateral export concentration, explaining 35 percent of the
variation with all export sectors included and still more than 30 percent with
the restriction on the minimal number of sectors imposed. The results are
generally as expected and con�rm the �ndings in Malik and Temple (2008).
Export concentration increases with distance and a larger population predicts
a country to be more diversi�ed.

The two columns in the center present results for predicted number of export
sectors and predicted export values. Both variables are required to aggregate
bilateral concentration ratios for each exporting country in order to obtain a
fully exogenous export concentration measure as noted in the previous section.
The geographic variables used as regressors on these two variables show e�ects
comparable to standard gravity equation estimates with an exception for the
exporting country's population sign. This di�erence stems from the exclusion
of import data in the dependent variable.
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Table 1: Gravity Equations

  Dependent Variable

ln Export ln Number
all > 50 value of sectors original 

values
Comtrade 

values

ln distance 0.213*** 0.212*** -0.583*** -0.243*** -0.85*** -1.225***
(0.007) (0.008) (0.033) (0.011) (0.04) (0.036)   

ln population (country i) -0.262*** -0.246*** 0.663*** 0.270*** -0.24*** -0.411***
(0.003) (0.005) (0.020) (0.006) (0.03) (0.030)   

ln area (country i) 0.100*** 0.094*** -0.164*** -0.094*** -0.12*** -0.012   
(0.003) (0.003) (0.016) (0.005) (0.02) (0.023)   

ln population (country j) -0.042*** -0.025*** 0.718*** 0.085*** 0.61*** 1.400***
(0.004) (0.005) (0.019) (0.007) (0.03) (0.028)   

ln area (country j) 0.010*** -0.005 -0.184*** -0.011** -0.19*** -0.307***
(0.003) (0.004) (0.016) (0.005) (0.02) (0.023)   

Landlocked dummy 0.107*** 0.033** -0.905*** -0.148*** -0.36*** -1.149***
(0.011) (0.014) (0.060) (0.021) (0.08) (0.103)   

Common border dummy -0.231*** -0.075** 0.426*** 0.123***
(0.039) (0.038) (0.156) (0.045)

Constant 4.800*** 4.275*** 7.103*** 3.120*** -6.38*** -7.725***
(0.068) (0.086) (0.351) (0.120) (0.42) (0.469)   

R2 0.358 0.304 0.319 0.226 0.360 0.455   

Observations 12'503 6'773 6'773 6'773 3'220 6'284
Levels of statistical significance indicated by: *** p<0.01; ** p<0.05; * p<0.1.
Numbers reported in parentheses are heteroscedasticity-robust standard errors. 

    Bilateral trade flows

Frankel/Romer 

Bilateral export 
concentration Bilateral exports

Number of sectors

The �nal two columns report the values from the original Frankel and Romer
paper and the values obtained by re-estimating their gravity model with the
Comtrade dataset. I reestimate the FR-predicted trade share as an additional
control variable in the instrumental variables regression used below. The vari-
ation of bilateral trade �ows that can be explained with the Comtrade data is
much higher compared with the original dataset, even though a relatively large
number of observations have been excluded. Considering the FR gravity model,
it is not surprising that particularly the point estimates of the trading partner
countries (distance to and size of country j) rise, as the Comtrade data is much
richer along the lines of available bilateral data. Interestingly, the correlations
for diversi�cation are distinct from the estimates of the predicted trade share.
This reassures that the diversi�cation parameter does not simply proxy for the
level of trade between countries.

The next step is to aggregate the �tted bilateral export concentration ratios
across countries using �tted values for the number of export sectors and export
volumes. Using the decomposition equation 1, we obtain an estimate of the
geographic component a country's export concentration that explains actually
observed export concentration fairly well.

Figure 4 shows a scatter plot of the true overall export concentration ratio
GE against the constructed concentration ratio ĜE. The �gure shows that
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Figure 4: Actual Versus Constructed Export Concentration
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geographic variables account for a large share of the variation in actual concen-
tration. The correlation between GE and ĜE is 0.5 and a regression of GE on
ĜE and a constant yields a coe�cient of 1.2 and a value of the t-statistics of
6.6.

6 Results

Table 2 presents OLS estimates of volatility measures regressed on export con-
centration, trade openness, and political constraints taken from the Henisz
(2000) database as the preferred institutional measure. The results immedi-
ately show a strong in�uence of all three explanatory variables on all measures
of volatility. Without conditioning for income per capita, only trade openness
fails to signi�cantly predict output volatility. This is surprising but con�rms the
intuition presented above that trade and export concentration may feed through
on domestic volatility with opposite e�ects. For our main variable of interest,
the volatility in terms of trade, these three determinants can account for almost
50 percent of the oberserved variation across countries.

Columns (4) to (6) add average income per capita as a control variable. In all
cases, export concentration is a signi�cant predictor out external volatility and
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Table 2: OLS Regressions of Volatility
  Dependent Terms of Trade Exchange Rate Output Terms of Trade Exchange Rate Output 
  Variable Volatility Volatility Volatility Volatility Volatility Volatility

(1) (2) (3) (4) (5) (6)

Export 0.053*** 0.036*** 0.011*** 0.054*** 0.018 0.012***
Concentration (0.007) (0.013) (0.003) (0.010) (0.013) (0.004)   

ln Trade -0.044*** -0.062*** 0.005 -0.044*** -0.051*** 0.004   
Openness (0.008) (0.016) (0.003) (0.008) (0.017) (0.004)   

Political -0.088*** -0.105** -0.066*** -0.091*** -0.048 -0.068***
Constraints (0.032) (0.052) (0.012) (0.035) (0.061) (0.014)   

ln Income 0.001 -0.017** 0.001   
per capita (0.005) (0.008) (0.002)   

Constant 0.173*** 0.308*** 0.021 0.168*** 0.427*** 0.017   
(0.042) (0.073) (0.016) (0.057) (0.085) (0.020)   

R2 0.471 0.335 0.415 0.466 0.368 0.410   
N 110 73 114 110 73 114   

Levels of statistical significance indicated by: *** p<0.01; ** p<0.05; * p<0.1; two tailed.
Numbers reported in parentheses are heteroscedasticity-robust standard errors. 

of volatility of output growth as well. The weak in�uence of income per capita
in Column (4) stems mainly from the inclusion of trade openness. This indicates
that export concentration and trade openness can in fact account for most of
the explanation of external volatility. However, the fact that the regressions of
exchange rate and output volatility perform quite poorly with the inclusion of
income, indicates that collinearity between the regressors may be potentially
problematic.

Results for the alternative institutional measures are similar. When using con-
straints on the executive, the concentration variable remains signi�cant on the
ten percent level of signi�cance throughout all speci�cations, while the institu-
tional variable is not signi�cant in the exchange rate speci�cation. With the use
of the governance indicators, concentration becomes insigni�cant in both ex-
change rate regressions, while institutions turn insigni�cant with the inclusion
of per capita income in this case.

As these results do not establish causal relationships, we next turn to instru-
mental variables regressions. The exclusion restriction implied by the instru-
mental variables regressions maintains that, conditional on the control vari-
ables included, the constructed measure of export concentration has no e�ect
on volatility other than its e�ect through actually observed export concentration
ratios. As argued above, the major concern is that the geographic components
in�uence volatility through the level of trade, rather than through its structure.
Therefore, trade openness is always included as a control variable. To be on the
safe side, and because we are interested in the relative roles of geography and
institutions we also include our preferred measure of political constraints in the
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Table 3: IV Regressions of Volatility
  Dependent Terms of Trade Exchange Rate Output Terms of Trade Exchange Rate Output 
  Variable Volatility Volatility Volatility Volatility Volatility Volatility

(1) (2) (3) (4) (5) (6)

Export 0.044*** 0.012 0.013** 0.051** 0.083 0.022***
Concentration (0.015) (0.018) (0.005) (0.020) (0.055) (0.008)   

Trade -0.043*** -0.057*** 0.005 -0.033* -0.100*** 0.002   
Openness (0.010) (0.015) (0.004) (0.017) (0.035) (0.006)   

Political -0.111** -0.158*** -0.061*** -0.100 -0.056 -0.030   
Constraints (0.047) (0.059) (0.017) (0.098) (0.225) (0.038)   

Constant 0.200*** 0.362*** 0.015 0.141 0.335 -0.011   
(0.060) (0.076) (0.021) (0.103) (0.232) (0.036)   

N 110 73 114 58 33 60   

Excluded 
Instrument(s)

predicted 
concentration

predicted 
concentration

predicted 
concentration

predicted 
concentration, 
predicted trade 
share, settler 

mortality

predicted 
concentration, 
predicted trade 
share, settler 

mortality

predicted 
concentration, 
predicted trade 
share, settler 

mortality

F-statistics 63.13 60.18 65.69 5.07 7.42 9.42
(first-stage) 26.53  20.76 28.70

36.91 24.41 43.78

Levels of statistical significance indicated by: *** p<0.01; ** p<0.05; * p<0.1; two tailed.
Numbers reported in parentheses are heteroscedasticity-robust standard errors. 

regressions, although the same concern does not hold for institutions.

Columns (1) to (3) of Table 3 repeat the same estimates as in the correspond-
ing columns of Table 2 using two-stage least squares. Export concentration is
treated as endogenous, and the constructed export concentration ratio is used
as an instrument. As expected, the lower IV coe�cient in Column (1) indicates
that reverse causality and omitted variables biases are potentially serious and
OLS overstates the true e�ect of export concentration. The coe�cient is much
less precisely estimated under IV, with standard errors double the size compared
with the OLS estimate. Nevertheless, the in�uence of export concentration re-
mains surprisingly robust, which indicates a causal role of concentration. Such a
causal in�uence cannot be found for volatility in the exchange rates, as depicted
in Column (2). Other than that, the estimation results are remarkably similar
to the ones obtained under OLS above.

The e�ects of export concentration on output volatility should be interpreted
with caution, however. There may be in�uences from country characteristics
on output volatility that work through domestic rather than through external
factors. Still, to the degree that the argument that shocks to terms of trade
play the major role in explaining output volatility, as proposed by Easterly
et al. (1993) holds, these results are suggestive for an important role of export
concentration.

Columns (4) to (6) of Table 3 account for endogeneity of all three regressors by
excluding available instruments that have been suggested for trade openness and
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institutions from the regression. These results are somewhat exploratory. Dollar
and Kraay (2003) used a similar approach with regard to the in�uence of trade
and institutions on income levels. Their results indicate that the �tted values
of institutions and trade from the �rst stage are highly correlated because the
sets of instruments have high explanatory power for both endogenous variables.
They conclude that instrumental variables are not very informative in this case.
In addition, the sample size is reduced drastically by the inclusion of settler
mortality reduces, further complicating any meaningful �ndings.

Nevertheless, and in contrast to Dollar and Kraay, our results indicate a strong
role for export concentration that is not a�ected by accounting for the endo-
geneity of the other explanatory variables. Overall, these �ndings con�rm that
export concentration has considerable and causal in�uence on the volatility of
terms of trade across countries.

7 Conclusion

Using a new instrument for export concentration, we con�rm �ndings in the
recent literature that export concentration has a strong e�ect on di�erences in
aggregate measures of volatility across countries. Unlike previous research, we
suggested a measure of export concentration that is derived entirely from coun-
tries' geographic characteristics, and therefore plausibly orthogonal to other
determinants of volatility, such as institutions. We found that the suggested
geographic determinants, including distance from trading partners, population
and size are strong determinants of bilateral trade structures and export con-
centration. Using inequality decomposition methods allowed us to aggregate
the estimated bilateral concentration ratios to an overall index of export con-
centration of countries.

Using the measure of predicted export concentration in two-stage least squares
regressions of volatility measures con�rmed a causal in�uence of export concen-
tration on volatility in terms of trade. Evidence for other measures is mixed,
however. In particular, additionally accounting endogeneity of institutions and
trade openness yields an ambiguous picture, possibly due to collinearity of in-
struments.
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