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1. Introduction

In recent years, there has been growing research interest in the relationship between ethnic
fractionalization and economic growth. In a seminal paper, Easterly & Levine (1997) showed
that the growth rate of GDP per capita is inversely related to the degree of ethnic fractional-
ization using the Soviet ethnic measure from Atlas Narodov Mira. They argued that the poor
economic performance of most of the African countries is due partly to the large number of
different ethnic groups living in the same country and partly to the absurd borders drawn by
former colonial powers. However, when controlling for other factors—mnamely, human cap-
ital, political instability, and economic indicators—the effect of the ethnic fractionalization
measure was weaker. This may have been due to the variables included in a standard growth
regression acting as transmission channels for the indirect impact of ethnic fractionalization
on economic growth.! This point raises the question of whether highly fractionalized so-
cieties suffer indirectly from poor government performance. Although Easterly & Levine
(1997) addressed this important issue by means of ethnic fractionalization and government
performance indicators, they also provided a regression of government performance indica-
tors on the only explanatory variable, ethnic fractionalization. They concluded that ethnic
fractionalization is indeed accompanied by low school attainment, financial depth, and in-
frastructure quality. Furthermore, they showed that ethnic fractionalization leads to higher
market distortions, captured by the black market premium.

A more comprehensive analysis of ethnic fractionalization and the quality of government
was carried out by La Porta et al. (1999). In their article, they investigated the influence
of a broader set of possible determinants of the quality of good government performance.
They argued that good economic institutions, especially those in the public sector, promote
per capita GDP growth—for example, by limiting the private influence of the government
and establishing an uncorrupt bureaucracy and legal system that protects property rights
and enforces contracts. One of their main conclusions is that ethnic fractionalized societies
exhibit inferior government performance. The findings in Collier (2001) also suggest that

ethnically fractionalized societies suffer from bad public sector performance, which in turn

INevertheless, Easterly & Levine (1997) used four additional measures of ethnolinguistic fractionalization
to check whether their results depend on the particular choice of the ethnic measure. In contrast to the
Soviet ethnic measure, three of the other four ethnic measures showed a strong direct link to growth, even
when controlling for the entire set of available explanatory variables, suggesting that ethnic fractionalization

may have a direct impact on growth, independent of public policy decisions.
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reduces economic performance.

An updated analysis of the findings in Easterly & Levine (1997) was performed by Alesina
et al. (2003), providing new, on a highly disaggregated level, measures of ethnic, linguis-
tic, and religious fractionalization for about 190 countries. They criticize the widely used
ethnolinguistic measure from Atlas Narodov Mira for its inability to distinguish between
ethnic and linguistic differences. Such a distinction may well be unproblematic in African
and European countries, where people identify themselves by both ethnic group and lan-
guage: in these contexts, the two criteria coincide. This is not the case in Latin American
countries, where people are more or less homogeneous in terms of language (e.g., Spanish
or Portuguese) but distinct in terms of ethnic membership. Alesina et al. (2003) reran
the regressions of Easterly & Levine (1997), but on their fractionalization measure Ethnic,
which relies on ethnic distinctions rather than linguistic distinctions. As they controlled for
variables that can be interpreted as channels through which ethnic fractionalization affects
growth (for example schooling, government consumption, infrastructure quality, etc.), the
magnitude of the ethnic effect vanished and became statistically insignificant, suggesting
once again that ethnic fractionalization may affect economic performance indirectly through
these channels. Besides the variable for market distortions, the authors found a statistically
significant relationship between ethnic fractionalization and schooling, political instability,
financial depth, the fiscal surplus to GDP ratio, and infrastructure quality using the same
econometric specification as Fasterly & Levine (1997). However, the lack of specified trans-
mission channels leads to the conjecture that the estimated effect of ethnic fractionalization
in each of the loosely specified transmission channels suffers from omitted variables bias.
It is not clear precisely what the fractionalization measure captures when the transmission
channels are not well specified. Furthermore, the authors failed to explain the importance of
each of the transmission channels for the economic development of ethnically fractionalized
countries.

Another strand of literature investigates ethnic violence, especially civil wars, and its
detrimental effects on economic performance. Garcia-Montalvo & Reynal-Querol (2005Db)
stressed the importance of political instability on economic development when countries ex-
hibit a high degree of potential ethnic conflict. The authors found that in heterogeneous
societies, the diffusion of ideas is impeded, especially when the different ethnic groups are
in conflict. In such environments of latent ethnic violence, business as usual is impossi-

ble because all levels of economic activity are affected. Empirical studies of this problem
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by Collier (2001) and Garcia-Montalvo & Reynal-Querol (2005b) reported no positive re-
lationship between ethnic fractionalization and the incidence of civil wars. Instead, they
found that high ethnic fractionalization makes societies safer because the coordination
costs are higher and because no one ethnic group is large enough to dominate the oth-
ers. Garcia-Montalvo & Reynal-Querol (2005b) found that not ethnic fractionalization but
rather polarization is one of the main factors affecting the incidence of civil wars. Unfortu-
nately, a measure of ethnic fractionalization is unable to capture ethnic polarization across
countries. As the authors stressed, there is less violence in highly homogeneous and highly
fractionalized societies, and the incidence of civil wars is the highest in societies where the
ruling ethnic group dominates a non-negligible minority. Such cases require a measure of po-
larization, rather than fractionalization, that captures the latent danger of ethnic conflicts.
Easterly & Levine (1997) used a measure of ethnic fractionalization to investigate this issue,
despite asserting the potential consequences of ethnic polarization on policies that affect
growth.

Despite the fact that ethnicity may have strong indirect effects on economic growth, the
above articles deal primarily with its direct empirical quantification. A first attempt to assess
the quantitative importance of possible transmission channels by which ethnicity indirectly
affects growth was made by Garcia-Montalvo & Reynal-Querol (2005a). They specified and
estimated a comprehensive system of equations determining growth and possible transmis-
sion channels through which ethnic fractionalization and polarization may affect growth.
They argued that ethnic polarization negatively affects growth because it reduces the rate of
investment and increases public consumption and the incidence of civil wars. By contrast,
their results suggest that ethnic fractionalization does not affect growth indirectly through
these channels but rather directly, for example, by reducing the diffusion of ideas across the
economy. These results are in contrast to the estimates of Easterly & Levine (1997) and
Alesina et al. (2003), who find a negative association between ethnic fractionalization on
the one hand and fiscal stance and political stability on the other.

The starting point of this paper are the empirical findings of indirect effects of ethnicity
on economic development reported in Garcia-Montalvo & Reynal-Querol (2005a). Studies
on the relationship between ethnicity and economic growth have shown the importance of
focusing on the effects of channel variables that are also important explanatory variables in
reduced-form growth regressions. This issue deserves closer examination, both with regard

to the ethnic measures used and the endogenization of the relevant channels. Opening the
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black box on how ethnicity affects economic growth can contribute a more thorough under-
standing of its costs and allow its direct and indirect effects to be distinguished from its
economic and political outcomes. The narrow focus on direct effects of ethnicity on social or
political outcomes neglects important indirect effects, as discussed above. As will be shown,
ethnicity directly plays an important role in the social and political institutions that influ-
ence economic development. An analysis of the indirect economic effects must, in a first step,
formulate sound hypotheses explaining why ethnicity should affect economic growth through
an explicit channel. For instance, it has been argued that ethnically divided societies may
breed ethnic hatred, and in the worst case, may end up in civil war. But civil wars hinder the
economic development of countries. So far, the economics literature on the indirect effects of
ethnicity has focused primarily on the channels of investment, government expenditure, and
civil war. Further research is needed on the remaining channel variables in cross-country
growth regressions. For example, how does ethnicity affect economic development through
schooling, political instability, market distortions, foreign trade, and the fertility rate? All
these variables are generally known to affect the long-run economic development of countries
and therefore need closer examination with respect to the transmission mechanisms involved.
The methodology chosen here is to specify all relevant channel variables that appear on the
right-hand side of the growth equation. In this paper, a widely used specification for each
channel variable is selected from the political science and economic literature. This will serve
to assess the direct and indirect effects of ethnicity on economic growth for each of the chan-
nel variables and ethnic measures. The empirical analysis suggests that the concept of ethnic
fractionalization is a strong predictive measure for the direct effect of ethnicity on economic
growth, whereas the concept of ethnic polarization has strong predictive power for the indi-
rect effects. Furthermore, test statistics for the nonlinear combinations of estimators using
the delta method are provided. The delta method makes it possible to highlight the statis-
tical significance of the indirect effects of ethnic fractionalization and polarization through
the proposed transmission channels on growth, providing the asymptotic distribution of the
nonlinear combinations of the estimated parameter values. Contrary to most studies on
ethnicity and economic development, an updated data set for the period 1960-1999 is used.
One possible advantage of using an updated data set is that it allows us to test whether
the relationship between ethnicity and growth can be confirmed. Furthermore, the updated
data set delivers more observations for the extended econometric system and hence will im-

prove the efficiency of the parameter estimates. Section 2 describes possible transmission
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channels through which ethnicity may indirectly influence growth, and more importantly,
discusses potential reasons why ethnicity may be related to each of the channel variables.
The specifications of these channels rely broadly on existing specifications in the economics
and political science literature, the subject of Section 3. Furthermore, Section 3 provides a
brief discussion of the underlying data sources and highlights the econometric methodology
in quantifying the economic effects of ethnicity on growth. The empirical results are given
in Section 4. Section 5 checks the robustness of the results and presents further insights into

how ethnicity is assumed to affect economic growth. Section 6 concludes.
2. Ethnic Diversity and Growth: Transmission Channels

The empirical analysis is based on the findings of Garcia-Montalvo & Reynal-Querol (2005a)
regarding the indirect effects of ethnicity on economic growth through the channels of
investment, government expenditures, and civil war. This kind of econometric methodology
is quite common in the economic and political science literature. For instance, Alesina &
Perotti (1996) studied the effects of income distribution on investment, choosing political
instability as the channel that links these two variables. Tavares & Wacziarg (2001) analyzed
the indirect effects of democracy on economic growth through several transmission channels
in the framework of a simultaneous equations model. Annett (2001) also used system
estimates to study whether ethnic fractionalization leads to higher political instability, in
turn increasing government consumption to appease conflicts between ethnic groups. The
starting point of this analysis is therefore the assumption that ethnicity influences growth
through a number of possible transmission channels, which are generally included in a
standard growth equation. Despite the progress made in Garcia-Montalvo & Reynal-Querol
(2005a), several important questions remain unresolved. For instance, the literature on
ethnicity and economic growth has highlighted the detrimental effect of ethnicity on the
level of schooling (see below), although no attempt has been made to include a fully specified
channel for schooling in assessing the effect of ethnicity on economic growth. Furthermore,
theoretical and empirical studies on the fertility rate have predicted that countries with
higher fertility rates will have lower per capita income growth. Hence, an open question is
whether ethnicity is linked to economic growth through the fertility channel. The economic
and political science literature provides explicit specifications for each of the transmission
channels. Therefore, in specifying each channel equation, it is possible to estimate a full

econometric system to determine the direct and indirect effects of ethnicity on economic
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growth. All channels used in the analysis are affected by ethnicity from a theoretical and
empirical point of view.

In the following section, the transmission channels are discussed and explanations why these
channels may be influenced by ethnicity are provided. The selection of the transmission
channels relies heavily on economic or political indicators that have a strong empirical
relationship to long-run economic growth and are widely used in cross-country growth

regressions.

Investment

As Easterly & Levine (1997) have shown, ethnically fractionalized societies may suffer from
rent-seeking behavior by different ethnic groups that have difficulties agreeing on public
goods such as infrastructure, education, and good government policy. Furthermore, as
emphasized by Garcia-Montalvo & Reynal-Querol (2005a), when a society is ethnically
divided, tensions and other cleavages may emerge along different ethnic lines. This in
turn would lead some individuals to devote their resources (time, labor, capital, etc.) to
achieving political influence. These social costs, along with rent-seeking behavior, imply a
non-productive use of inputs and may reduce investments in productive sectors and thus
inhibit economic growth. As noted by Annett (2001), ethnically heterogeneous societies
may be characterized by uncertain political environments, to which investment activities

are sensitive.2

Civil War

The potential causes of ethnic civil wars have been analyzed extensively in Collier (2001),
Reynal-Querol (2002) and Garcia-Montalvo & Reynal-Querol (2005b). Civil wars are
accompanied by human capital destruction when the repression and killing of subversives
who do not share their government’s ideology causes people to flee into exile.s If these
refugees are highly educated, the outflow of human capital will be severe and will hamper
the country’s economic development. Furthermore, the traumatic events of civil wars may

have lasting repercussions, requiring decades for social life to recover. Civil wars also lead to

2See, e.g., the findings in Barro (1991), Alesina & Perotti (1996), and Tavares & Wacziarg (2001).
3Collier (2001) argued that a large diaspora in Europe and America is able to finance rebel groups in

their home countries out of solidarity to their people. Such outcomes can lead to long-term ethnic conflicts

in the particular country, producing adverse effects on a wide range of social activities.
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a destruction of physical capital and to lower investment ratios. The prevailing atmosphere
of uncertainty and risk may discourage investment in both physical and human capital
accumulation, factors that are crucial for economic development. As mentioned by Collier
(2001), ethnically polarized societies may lead to dysfunctional politics—of which civil wars
may be viewed as the extreme manifestation—if the different groups do not find cooperative
agreements. Ethnically divided societies are therefore more prone to ethnic violence, riots,
and civil wars.* However, the question remains why some ethnically divided countries have
experienced civil wars and others have not. Kanbur et al. (2011) argued that the potential
consequences of ethnic cleavages are mediated by the kind of state, political, and civil
institutions. Ethnically based politics in polarized societies may lead to riots, which, in the
worst case, may end in ethnic civil wars. Political and economic factors in ethnically divided
countries, especially poor and nondemocratic ones, can shape the identity of a particular

group and cause ethnic hatred.s

Human Capital

The provision of public goods like education in ethnic diversified countries are often
not neutral but may be strategically designed to establish the state’s authority over a
population.¢ However, the question arises whether ethnically diversified societies have lower
schooling levels due to this non-neutral provision of education. Easterly & Levine (1997)
noted that public goods like education may bring less satisfaction to everyone in a society
when the country is highly ethnically fractionalized because of disagreements between
ethnic groups on issues like the language of instruction, the learning content, location, etc.
This may lead the society to invest less in human capital.

An anthropological perspective on lower school performance in ethnically divided societies is

4Vanhanen (1999) gave an overarching explanation of why so many conflicts take place along ethnic lines:
He argues that a society’s evolved predisposition to ethnic nepotism will lead people to seek influence allowing
them to control the political situation for their own benefit. In this sense, Vanhanen (1999) noted that ”the
members of an ethnic group tend to favour their group members over non-members because they are more
related to their group than to the remainder of the population.” Such a tendency toward ethnic nepotism
eventually ends in ethnic struggle when the members of an ethnic group tend to support one another in

situations of conflict.
>Collier (2001) argued that outbreaks of secessionist movements in polarized societies increase when

natural resources are discovered.
6Kanbur et al. (2011).
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formulated in Ogbu’s cultural-ecological theory of minority school performance.” The theory
states that differences in school performance in ethnically divided societies may be caused
by the treatment of minority groups, both in society at large and in the school system,
as well as by the minorities’ own perceptions and responses to school resulting from their
treatment. Ogbu & Simons (1998) argue that in the case of involuntary minorities®, their
long experience of discrimination, racism, and conflict leads them to distrust institutions
of the ruling ethnic group. Schools in particular are treated with suspicion because
the minorities believe that the public schools will not educate their children as they do
children from the ruling ethnic group. Societal discrimination against minority groups
(e.g., denigration of the minority culture and language, social and residential segregation,
etc.) discourage them from investing in schooling because of the perceived lower rewards
of employment and wages for educational accomplishments. The perception that they are
forced to adopt the attitudes of the ruling ethnic group (in terms of culture and language)
and abandon their own identity in order to achieve social success places minority groups
in an ambivalent situation. On the one hand, they perceive education as important in
gaining occupational opportunities. On the other, they interpret their cultural and language
differences as markers of collective identity that should be maintained rather than barriers

to be overcome. These ambivalent feelings lead minorities to reduce their efforts in schooling.

Government Expenditures

Easterly & Levine (1997) emphasized that public goods provision in ethnically fractionalized
societies with high rent-seeking behavior favor only the leading ethnic group. La Porta et
al. (1999) argued that the adverse effects of ethnic fractionalization on growth through
government consumption result from the fact that ethnic heterogeneity captures to some
degree the predisposition of ethnic groups in power to redistribute wealth. Annett (2001)
analyzed the relationship between the degree of ethnic fractionalization and both political
instability and government consumption using a neoclassical growth model. His main
hypothesis was that ethnic fractionalization inherently leads to higher levels of political
instability and that this imposes a political cost on the government, which risks being

overthrown and losing any rents from holding power. The government is forced to use

"See Ogbu & Simons (1998) for an overview.
8Involuntary minorities are people who have been conquered, colonized, or enslaved. Unlike immigrant

groups, involuntary minorities are seen to be part of the ruling majority group against their will.
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government expenditures to appease the competing groups and mitigate the latent danger
of ethnic conflicts in order to reduce political instability and the resulting danger being

overthrown.

Political Instability

Ethnic politics are more likely in societies divided along ethnic lines.® Alesina & La Ferrara
(2005) emphasized that in ethnically divided countries, dictators use ethnic hatred to
mobilize support for one group over others in repressing ethnic conflict. La Porta et al.
(1999) argued that in ethnically divided societies, it is common for the groups that come
to power to create government policies that expropriate (or kill) the ethnic losers, restrict
their freedom to organize opposition, and limit the rights of ethnic groups outside the ruling
group to consume public goods. Therefore, as ethnic heterogeneity increases, government
policies become less politically free, which may end in politically unstable situations. When
countries are strongly divided along ethnic lines, they are likely to experience situations of
political violence and are prone to frequent breakdowns of law and order (Annett, 2001).
Moreover, Easterly & Levine (1997) argued that the politically unstable environment in
ethnically fractionalized countries provide evidence of strong rent-seeking behavior and the

inability to find cooperative agreements on the provision of public goods.

Market Distortions

La Porta et al. (1999) stressed that ethnically fractionalized societies are associated
with less political freedom (e.g., less democracy) with the consequence that autocratic
regimes may use their power more arbitrarily. Moreover, ethnically fractionalized societies
may produce situations of uncoordinated government ministries, each pursuing its own
rent-seeking strategy without taking into account the effect of its actions on others’ rents
(Easterly & Levine, 1997). For example, an overvalued official exchange rate and strict
exchange rate controls benefit those in power who resell foreign currency on the black
market. Furthermore, as Easterly & Levine (1997) argued, an overvalued official exchange
rate creates incentives to invest domestic capital abroad because of the fear of devaluation.
Therefore, it seems reasonable whether ethnically diversified countries also suffer from

negative economic policy outcomes.

9See, e.g., La Porta et al. (1999), Collier (2001), and Alesina & Zhuravskaya (2011).
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Trade Openness

A series of studies by Alesina & Spolaore (1997), Alesina & Wacziarg (1998), and Alesina,
Spolaore & Wacziarg (2000) emphasize the determinants of the number and size of countries.
The argument is that country size emerges from a trade-off between economies of scale in
supplying public goods in large countries and the costs of ethnic and cultural heterogeneity;,
which may increase with the size of countries.’® According to their findings, in a world of
free international trade, the size of a country does not determine the size of the market.
Therefore, small and homogeneous countries can benefit from free trade without sharing
public policies over which they differ in opinion (Alesina & La Ferrara, 2005). But,
conditional on these determinants, some ethnic diversity in a country may be beneficial to
international trade because of the existence of transnational ethnic or cultural networks
(See, e.g., the findings in Rauch, 2001). This implies that, conditional on the size of the
country (which is negatively associated with trade openness), more ethnic diversity would

lead to higher integration into the world market.

Fertility

Recent studies provide evidence that a large proportion of variation in cross-country fertility
and female labor force participation can be explained by cultural norms and beliefs.!
Fernandez & Fogli (2009) argued that a woman’s heritage influences her work and fertility
outcomes because different countries pursue different norms and beliefs, which can be seen
as different cultures, about the appropriate role of women in society, how much they should
work when married, and what constitutes an ideal family size. The authors showed that,
even when controlling for various characteristics of women (age, education, wealth, etc.),
there remains a statistically significant effect of culture on women’s work and fertility
choices. The measures of ethnic diversity capture, to some extent, the degree of cultural
diversity in a country.’? The implication is that the cross-country differences in cultures
captured by our ethnic measures should explain differences in the net fertility rates across

countries.

10See also Alesina & Spolaore (1997), and Alesina & Wacziarg (1998).
HSee, e.g., Fernandez & Fogli (2006), who find that variation in fertility rates among U.S. immigrants

from different ethnic backgrounds can be explained by the total fertility rate of the women’s country of origin

as a proxy for culture. See also Fernandez (2007) for evidence on female labor force participation.
12See, e.g., Fearon (2003).
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3. Data and Estimation

The data set used for the empirical study is an updated version of the well-known Barro-
Lee data set and consists of 95 countries with a total sum of 555 observations for the
period 1960-1999. Because of the extended seemingly unrelated regression (SUR) model,
the updated data set will deliver more observations and hence will improve the efficiency
of the parameter estimates. Table A3 gives a brief overview of the countries included
and their corresponding values for ethnic fractionalization and polarization taken from
Garcia-Montalvo & Reynal-Querol (2005b). Additional information regarding the defini-
tions and sources of the variables used are given in Table A8 in the appendix.

The empirical analysis consists of the following Barro-type growth regression?s:
GROWTH;; = %% + BSR x LNRGDPCH;; + BSE x LNRGDPCHSQu; + TC, v R + X/ ;,69F + uGR (1)

where GrROwWTH,; (GR) is the growth rate of real per capita GDP of country i from 1960-1999
averaged in five-year periods (¢ = 1960 — 64,1965 — 69, etc.), LNRGDPCH is the log of real GDP per
capita at the beginning of every five year period and LNrGDPCHSQ is LNRGDPCH squared.4
The vector Tc is a set of values for the transmission channels. These are, for example,
the share of real investment to GDP (Investment), a measure for the political situation
in countries proposed by the Barro-Lee data set (Instability), the ratio of real government
consumption expenditure net of spending on defense and on education to real GDP (Gowv-
ernment). The parameter vector 4G refers to the coefficients of the transmission channels
in the growth equation. For example, the parameter 4¢&, measures the direct effect of the
investment ratio on the growth rate of real GDP per capita. The vector x incorporates other
control variables that do not belong to the transmission channels. These are, e.g., regional
dummies for East Asian (asiae), Sub-Saharan African (safrica) and Latin American (laam)

countries, the number of political assassinations per million population per year (assassp),

13The growth equation is very similar to that of Barro (1991). This specification is the widely used form for
cross-country growth analysis. Furthermore, it follows the argument of Garcia-Montalvo & Reynal-Querol
(2005a) in choosing the most common specifications for the growth equation and for each of the transmission

channels to avoid ”variables fishing”.
14The inclusion of the square of log real GDP per capita in the growth equation incorporates the possibility

that the rate of convergence depends on the level of GDP per capita. A positive coefficient on LN RGDPCH
and a negative coefficient on LN RGDPCH S(@ indicates that the convergence rate is a concave function of

real GDP per capita. Thus, initial real per capita income that maximizes the catch-up effect lies around

GR
NE )
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the percentage of secondary (SEC) and primary school enrollment (PRI), as well as the ab-
solute value (PISH) and deviation (PPDEV) of the PPP value for investment goods. Both
PISH and PPDEV capture market distortions for capital goods to some extent and therefore
the consequences on growth.s Garcia-Montalvo & Reynal-Querol (2005a) add to this basic
growth regression the incidence of civil wars (Civil War), ethnic (religious) fractionalization
(FRAC), and ethnic (religious) polarization (POL). Note that they only incorporate the vari-
ables for Civil War, Investment, and Government as fully specified transmission channels
into their SUR system. Using the specification of Garcia-Montalvo & Reynal-Querol (2005a)
two more transmission channels proposed by Tavares & Wacziarg (2001) are included in the
system. These are the share of imports and exports to GDP (Trade Openness) to mea-
sure the effect of trade intensity on growth and a measure of government-induced distor-
tions captured by the black market premium (Market Distortions). Furthermore, the log
of (1+ average schooling years in the total population over 25) is used as a proxy for hu-
man capital accumulation (Human Capital) instead of the two variables (SEC) and (PRI),
where the specification of this channel comes from Tavares & Wacziarg (2001). Further-
more, a full specification for the transmission channel Political Instability is included, which
is measured as the number of political assassinations per million population and revolu-
tions per year's and a transmission channel for the net fertility rate (Fertility). The vec-
tor for the transmission channel therefore consists of the following eight transmission vari-
ables TC;; = (INV,CW,HC,GOV,INS, DIST,OPEN, FERT),,, where INV,CW,HC,GOV,INS, DIST,OPEN,
and FERT refers to the transmission channels Investment, Civil War, Human Capital, Gov-
ernment Consumption, Political Instability, Market Distortions, Trade Openness and the
net Fertility rate. In every equation, the initial value of the log of real GDP per capita is
included to control how poor the countries are. Then a measure of ethnic fractionalization
and polarization is included separately in each structural equation to assess the direct and
indirect effects on growth. For completeness, the base specification used for each transmis-

sion channel with the underlying source is given in the following:

15See Barro (1991).
16This is the definition of political instability used in the Barro-Lee data set. Because the transmission

channel for Political Instability incorporates the variable assassp, the latter is dropped in every structural
equation in which it appears with the Political Instability measure to avoid collinearity problems. In addition,
the variable PPDEV in the growth equation is excluded because it appears to be statistically insignificant.
The growth equation therefore consists (besides the intercept, regional dummies, and income variables) only

of the variables for the transmission channels.



HOW ETHNIC DIVERSITY AFFECTS ECONOMIC DEVELOPMENT? ERKAN GOREN 14

The transmission channel for Investment for each time period and country is similar to the
specification in Garcia-Montalvo & Reynal-Querol (2005a), where the variables for revolu-
tions, coups and political assassinations per year are replaced by a measure for Political

Instability introduced above:

INVy = oVV 4 gINV « LNRGDPCH;; + TC,~™NV +6INV x PPDEV;, + 05NV x PISH;,
+ ¢V x ETHFRAC; + ¢!V x ETHPOL; + ulNV, (2)

where NV = (0,72 ARV ALY 4INY 0,0,0). Notice, that the form of 4/~¥V indicates that the
investment channel does not incorporate the variables prst, oreEn, and FERT as explanatory
variables.

To incorporate the potential effects of ethnic civil wars on growth, the linear probability

model in Garcia-Montalvo & Reynal-Querol (2005a) for the incidence of civil wars is used:

CWyie = oW 48" x LNRGDPCH;; + 05" x safrica +05"W x laam 4 0§W x asiae + 0™ x LNPOP;
+ 0SW x DEMP4;; + 6S%W, o x ETHFRAC; + ¢S%; x ETHPOL; +uGW. (3)

The main specification for the transmission channel Human Capital comes from

Tavares & Wacziarg (2001):

HCy = o9 4BHC x LNRGDPCH;; + TC,vHC +08C x DEMP4;; + 05 x evercol + 08C x mustim (4)

7

+  0HC x confu + 0FC x catho + 08 x othchri + ¢BS \ o x ETHFRAC; + ¢3S, x ETHPOL; +uf¢,

where v#¢ = (0,0,0,745,,,0,0,74S,, +,0)".

The transmission channel for Government Consumption is a slightly modified version of that
in Garcia-Montalvo & Reynal-Querol (2005a), in the sense that it controls for the transmis-
sion channel Political Instability. This choice was made based on the empirical findings in
Annett (2001), which reveal that political instability is also a channel by which ethnicity

affects government consumption:
GOVyy = a%9V 4 gEOY x LNRGDPCH;; + TC,v%°Y + 659V x DEM P4,
+  ¢¥9%c x ETHFRAC; + ¢83] x ETHPOL; +uf°V, (5)
where 10V = (0,789Y,0,0,~¢9Y,0,0,0)".
The empirical specification for Political Instability comes from Tavares & Wacziarg (2001):

INS; = o'V9 48NS x LNRGDPCH;; + TC} vV + 0{NS x LNPOP;; + 04N x DEM P4y
INS INS

+  0iNS x evercol + 6 x postwar + 01N x island + 6} x landlock

+  $ifac x ETHFRAC; + ¢35}, x ETHPOL; +ul{¥s, (6)
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where VS = (0,0,0,7Z¥%.,0,0,0,0) .
In addition, the contribution in Tavares & Wacziarg (2001) also delivers an empirical speci-

fication for the transmission channel Market Distortions:

DIST;; = oPIsT 4 51I)IST X LNRGDPCH;; + TC;t'yDIST + GPIST X DEM P4, + 92DIST X evercol
+  0P15T  mustim + 09757 x confu + 0P15T x catho 4+ 05157 x othchri 4+ 02157 x postwar

+  ¢RIST « ETHFRAC; + ¢BLST x ETHPOL; + uR!ST, (7)

Whete 92757 = (0.01857 8T ARIST 01850’
The transmission equation for Trade Openness incorporates mainly gravity variables, for
example, country land area, landlocked country dummy, island dummy, oil exporter dummy,

and a variable to incorporate the effects of terms of trade shocks:17

OPEN;; = 9PN L gOPEN o« [NRGDPCH;; + TC)yOTEN + 9PPEN « LINPOP; +609TEN x DEM P4,
+  09FPEN  postwar + 097N x island + 09T EN x landlock + 0 TEN x LNAREA; + 09TEN « TOT;,

4+ 09PEN X oildum + ¢QEEN x ETHFRAC; + ¢Q5EN x ETHPOL; + uQPEN, (8)

where 4OPEN — (0,0,0,795EN,0,0,0,0)".
The specification for the transmission channel Fertility comes from Barro (1991) with im-

portant determinants such as per capita income and schooling level:

FERT;; = ofPET L gFERT « [ NRGDPCH;; + TC,AFERT L gFERT « pPDEV;, + 05 EET « MORT04;4

+  drpac X ETHFRAC; + ¢pg1" x ETHPOL; + ufy""'", 9)

where FERT — (0,0,45ERT EERT AFERT o 0 0)".

The econometric methodology used to highlight the transmission effects of ethnicity on
growth is based on panel data and SUR estimation procedures. The model consists of the
nine structural equations (1)-(9), that is, one cross-country growth equation and eight struc-
tural transmission equations, each describing one of the channel variables introduced above.

Each of the a =9 relationships can be formulated for each of 7 =8 time periods. The parame-

ters of interest are the coefficients that describe the effect of a marginal change in the ethnic

1"The specification for the Openness equation is similar to that in Tavares & Wacziarg (2001) with the
exception that it dispenses with the variable measuring the distance from major trading partners. This
variable is not available for many African countries and therefore leads to a reduction in sample size. A
robustness check on the same observations shows that the results are not sensitive to the exclusion/inclusion

of this variable.
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fractionalization or polarization index, where ethnic fractionalization or polarization affects
growth through the specified channel equations. To estimate the indirect effect of ethnic
fractionalization or polarization through the transmission channels under consideration, the
coefficient for ETHFRAC or ETHPOL in each transmission channel is multiplied by the coef-
ficient of each channel in the growth equation. The standard deviation for this nonlinear
combination of estimators is then based on the delta method. The SUR estimator used is
different from ordinary least squares, particularly if each structural equation consists of a
different set of exogenous variables.'® All equations are linked by their disturbances. This
implies that for a particular country and time, all structural equations regarding growth,
investment, education, etc. are linked by their disturbances. The intuition behind SUR
estimation is that the disturbances in each structural equation include factors that are com-
mon to all other structural variables in a particular country: that is, worldwide aggregate
demand shocks, wars, the general health status of the economy??, etc. are factors that affect
every structural equation. Although the SUR estimator is superior to ordinary least squares
in efficiency, it neglects the possibility of simultaneous equations bias arising when some of
the endogenous variables appearing on the right-hand side of each structural equation are
correlated with the disturbance term. It therefore seems reasonable to instrument the pos-
sible endogenous variables using adequate instrumental variables (IV) and to estimate the
full system using Three Stage Least Squares (TSLS), which is an IV-GLS estimator. Despite
the efficiency and consistency gains that result from using TSLS, any specification error in
the structure of each structural equation of the model will be transmitted throughout the
system. As mentioned by Garcia-Montalvo & Reynal-Querol (2005a), the SUR estimator
has the advantage that it is potentially less sensitive to specification errors than the TSLS

estimator.
4. Ethnic Diversity, Economic Performance and Growth

Table A4 in the appendix shows the system estimate of the base specification including the
measure for ethnic fractionalization (ETHFRAC). As can be seen, the estimated coefficients
for each channel have the expected signs. For example, a higher investment ratio is positively
correlated with real GDP per capita growth, whereas higher government consumption, polit-

ical instability, and the net fertility rate show a negative association with economic growth.2o

18See Zellner (1962).
19See Greene (2008, p. 252).
20The lack of statistical significance of schooling with economic growth is quite common in empirical growth
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The coefficients on LNrGDPcH and LNrRGDPCHSQ imply that the convergence rate is the high-
est for countries with a per capita income level of about $1,687. Africa’s average initial per
capita income averaged from 1960-1999 is $1,875. Therefore, Sub-Saharan African countries
on average have already experienced the maximum catch-up effect. Notice that the effect of
Clivil War is not statistically significant at the 10% level due to possible collinearity problems
in the proxy for Political Instability.>r The empirical findings for the channel equations are
in line with existing results in the economic and political science literature. For example,
the results for the Investment channel suggest that countries with higher log initial income
and schooling levels also will have higher investment ratios (Barro, 1991). On the other
hand, factors like civil wars, political instability, and market distortions on capital goods
are negatively associated with physical capital accumulation. Therefore, as stated above,
countries with an uncertain economic environment also have on average lower investment
ratios and hence real per capita income growth. Proceeding in the same way for the Fer-
tility channel, countries with higher schooling levels also have lower net fertility rates and
therefore, indirectly, higher real per capita income growth (Barro, 1991). Furthermore, the
results for the Openness channel are in line with the findings in Alesina & Wacziarg (1998),
where country size is very significantly related to the degree of trade openness. The empiri-
cal results reveal that ethnic fractionalization has a negative direct association with real per
capita GDP growth. This finding confirms the empirical results in Easterly & Levine (1997),
Alesina et al. (2003), Garcia-Montalvo & Reynal-Querol (2005a), among others. As pre-
dicted by cultural theories of fertility rate differences, ethnically fractionalized countries
seem to have on average higher net fertility rates, also controlling for socio-economic factors
such as per capita income and schooling levels in the particular country. The results of the
growth equation state that going from perfect homogeneity to perfect heterogeneity, a fully

fractionalized society (i.e., Tanzania) has a 1.06% lower growth rate per year on average

regressions and may be attributed to a variety of causes. One explanation may be measurement error in the
education data (Krueger & Lindahl, 2001) or the influence of unrepresentative outliers (Temple, 1999). On
the other hand, as Krueger & Lindahl (2001) noted, if one controls for the growth of capital, there is little or
no signal in the schooling data to explain economic growth. Nevertheless, the lack of a positive relationship
between schooling and economic growth does not mean that schooling is not important for the economic
development of countries. As will be shown, schooling is positively related to physical capital accumulation

and hence, indirectly, to growth.
21Section 5 will check the sensitivity of this result by excluding Political Instability from the base specifi-

cation.
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than a fully homogeneous society (i.e., South Korea). The following Table 1 shows the
indirect effects as well as the total effect going from full ethnic homogeneity (an index of

0) to full ethnic heterogeneity (an index of 1), for example, by redrawing the borders.

Table 1. How ETHFRAC affects growth.

Channel Effect of ETHFRAC on the channel Effect of the channel on growth  Effect of ETHFRAC on growth
Investment -0.0152 (1.13) 0.0887*** (5.72) -0.0014 (1.10)
Civil war 0.0761 (1.16) -0.0058 (1.53) -0.0004 (0.92)
Human capital -0.0193 (0.36) 0.0001 (0.04) -0.0000 (0.04)
Government 0.0014 (0.10) -0.0277* (1.77) -0.0000 (0.10)
Instability 0.0663 (0.78) -0.0049* (1.76) -0.0003 (0.71)
Distortions 0.1320 (0.52) -0.0015 (1.64) -0.0002 (0.50)
Openness 0.1410* (1.79) 0.0040 (1.39) 0.0006 (1.09)
Fertility 0.4109**  (2.43) -0.0051***  (3.89) -0.0021** (2.06)
Total indirect effect - - -0.0039* (1.91)
Total effect - - -0.0145%**  (2.59)
N - - 555

Notes: The second column shows the effect of ethnic fractionalization on the transmission channels. The third column
corresponds to the channel effects on growth. The fourth column presents the product of the two coefficients. Absolute
t-statistics in parentheses based on heteroskedasticity-consistent (robust) standard errors. Absolute t-statistics for the products
of the two coefficients in column four based on the delta method.

*: Significant at the 10% level.

**: Significant at the 5% level.

% Significant at the 1% level.

The estimates suggest that a change in ethnic fractionalization from 0 to 1 is accompanied
by a 0.21% reduction in real per capita income growth through the transmission channel
Fertility alone. The total indirect effect of ethnic fractionalization through the transmission
channels on growth is small (-0.39%) compared to the total direct effect of -1.06%. The
other transmission channels are not important for the effect of ethnic fractionalization on
economic growth. In the case of the Investment channel, this does not mean that physical
capital accumulation is not important for growth, but rather that this channel is not signifi-
cantly affected by ethnic fractionalization. Alternatively, a one standard deviation change of
ETHFRAC (0.28), would bring about a 0.41% decrease in real per capita income growth per
year. The estimated effect is statistically significant at the 1% level and economically no-
table. Furthermore, if Cameroon (0.82) had the same ethnic fractionalization as Botswana??
(0.48) its per capita income growth rate would be 0.49% higher. Taken literally, a 0.49%

higher per capita GDP growth rate would result in about 5.0% higher real per capita income

22Botswana is an African success story, with average growth rates in per capita income of about 6.38%
for the 1970-1999 period and is, by African standards, ethnically homogeneous. In contrast, Cameroon

experienced a low growth rate of about 0.85% during the same period.
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level after ten years.

Table A5 shows the empirical results including the measure for ethnic polarization in the
base specification. The results are robust to the inclusion of eraror, but the statistical
significance of the transmission coefficients in the growth equation increases. Ethnic polar-
ization has virtually no direct association with real per capita income growth. In contrast,
there seem to be substantial indirect effects through the channels Investment, Ciwil War,
Human Capital, Government Consumption, Political Instability, and the net Fertility rate.
Interpreting the channel equation Civil War, note first that the linear probability model
is somewhat inappropriate because it does not restrict the probabilities between zero and
one. Especially the r? cannot be interpreted in the usual form when the dependent variable
is binary and the explanatory variables are measured continuously (as is the case here).
Apart from this shortcoming, a huge advantage of the linear probability model is its direct
interpretation of the estimated coefficients. Taken literally, going from full to zero ethnic
polarization decreases the incidence of a civil war by about 23%. The remaining coefficients
are also of the expected signs: Higher opportunity costs in terms of initial per capita income
lowers the probability of a civil war, whereas a higher population increases the probability
of a civil war because of the huge pool available to rebel groups in such situations to recruit
insurgents. Furthermore, a country with a high population is more difficult to govern and
control than a small one. In addition, the coefficient on the democracy variable is positive
but statistical insignificant. This result is not surprising if one takes into account that the
dummy variable used for democracy also incorporates democracies classified as intermediate,
which seems to increase the risk of ethnic conflicts. For example, ethnically divided democra-
cies in which ethnic parties that fail to reach a given threshold in general elections are likely
to fall into violent ethnic conflicts outside of party politics.2s The following Table 2 shows
the quantitative magnitudes going from zero polarization (an index of 0) to complete polar-
ization (an index of 1).  The total effect of ETHPOL on growth is 1.51% and statistically
significant at the 1% level. The estimated magnitude is quite similar to that of ETHFRAC,
but there are qualitative differences. Ethnic polarization primarily affects growth indirectly
through the channels Investment, Political Instability and Fertility. There is also weak evi-

dence that ETHPOL negatively affects growth through the transmission channels Civil War

231t remains an interesting question whether democratic institutions lower the incidence of violent ethnic
conflicts or help to institutionalize them in nonviolent form, in the sense that these conflicts take on political

importance (see also Vanhanen (1999) and the references therein).
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Table 2. How ETHPOL affects growth.

Channel Effect of ETHPOL on the channel  Effect of the channel on growth  Effect of ETHPOL on growth
Investment -0.0295*%*  (2.15) 0.0881*** (5.66) -0.0026** (2.01)
Civil war 0.2293%%*  (3.69) -0.0060 (1.55) -0.0014 (1.43)
Human capital -0.1203%*  (2.22) 0.0004 (0.11) -0.0000 (0.11)
Government 0.0376***  (2.71) -0.0293* (1.86) -0.0011 (1.54)
Instability 0.2632%**  (3.11) -0.0054* (1.95) -0.0014* (1.65)
Distortions -0.2378 (0.94) -0.0016* (1.74) 0.0004 (0.82)
Openness 0.1025 (1.41) 0.0052* (1.80) 0.0005 (1.11)
Fertility 1.0354%**%  (6.28) -0.0053***  (3.96) -0.0055***  (3.35)
Total indirect effect - - -0.0111***  (4.20)
Total effect - - -0.0151%**  (2.73)
N - - 555

Notes: The second column shows the effect of ethnic polarization on the transmission channels. The third column corresponds
to the channel effects on growth. The fourth column presents the product of the two coefficients. Absolute t-statistics between
parenthesis based on heteroskedasticity-consistent (robust) standard errors. Absolute ¢-statistics for the products of the two
coefficients in column four based on the delta method.

*: Significant at the 10% level.

**: Significant at the 5% level.

*¥*%: Significant at the 1% level.

and Government Consumption. The total indirect effect of ETHPOL is about 1.11% and
significant at the 1% level, whereas the direct effect of 0.40% is not statistically significant.
Alternatively, a one standard deviation change of ETHPOL (0.24) is accompanied by about
0.36% decrease of real GDP per capita growth per year. The estimates suggest that if South
Africa (0.72) had the same polarization index as South Korea (0.03), its per capita income
growth per year would be about 1% higher. This growth difference is non-negligible and
would result in a 10% higher real per capita income level after ten years.

The comparison of both concepts of ethnicity leads to qualitatively different conclusions.
Ethnic fractionalization primarily affects economic development directly, whereas ethnic po-
larization has substantial indirect effects through the channels mentioned. Therefore, as also
emphasized by Garcia-Montalvo & Reynal-Querol (2005a), there seems to be no empirical
evidence that ethnic fractionalization affects growth primarily through the specified trans-
mission channels. FEthnically fractionalized societies seem not to have worse public good
performance than ethnically homogeneous societies. Furthermore, the extended SUR model
gives evidence that the additional channels, namely Openness and Fertility for ETHFRAC,
and Human Capital, Political Instability and Fertility for ETHPOL are important channels

of indirect effects of ethnicity on the economic development of countries.
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5. Sensitivity Analysis

The benchmark results regarding ethnic fractionalization and polarization may be sensitive
to time and region effects, to the elimination of per capita income, to the specification of the
benchmark model and to the sample coverage. In this section, the robustness of the results
to several modifications of the benchmark model is examined. For ease of comparison, only
the results in the growth equation and the coefficient for ETHFRAC or ETHPOL in each
channel equation as shown in Table A6 and A7 are reported.2

Table A6 and AT presents the results for ethnic fractionalization as well as polarization
for several modifications. The second column corresponds to the benchmark results shown
above and is given for comparison purposes. The third column shows the estimated effect of
the ethnic variable, when the intercepts of each structural equation are allowed to vary over
time. The fourth column allows for regional dummies in each channel equation, whereas col-
umn five allows for time and region effects in each equation. The direct effect of ETHFRAC
is very robust to these modifications. The magnitude of ETHFRAC on growth virtually
remains unchanged. On the other hand, ETHPOL retains its insignificant direct effect on
economic growth but shows a strong association with the channel variables.

The benchmark specification includes per capita income in each channel equation to control
how poor each country is. Since ethnic fractionalization and initial per capita income are
negatively correlated (-0.51), it may be hard to disentangle the indirect effects of ETHFRAC
from the income effects. La Porta et al. (1999) argued that if ethnic fractionalization un-
dermines government performance, and poor government performance reduces per capita
income, then including per capita income together with variables of ethnicity in the same
regression would reduce the estimated effect of ethnic fractionalization on the dependent
variable. Therefore, for illustrative purposes, initial per capita income is excluded from ev-
ery channel equation. The above indications would lead one to expect an overall rise in
the statistical significance of ethnic fractionalization in each channel equation. Indeed, the
effect of ETHFRAC through the channels Investment, Civil War, Human Capital, and Gov-
ernment Consumption changes substantially and becomes statistical significant at the 5%
level. However, it remains interesting to test whether this result is due to multicollinearity
problems or to the outcome of omitted variable bias due to the exclusion of initial income. If

the results regarding ETHFRAC suffer from collinearity problems with initial income, then

24The compounding results regarding the indirect channel effects of ethnic fractionalization and polariza-

tion on economic growth are available from the author upon request.
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it will indeed be difficult to disentangle the income from the ethnic effect. Nevertheless, the
point estimates of ETHFRAC are still unbiased, also in the case of multicollinearity, but
the standard error of the estimator may be too large, which translates into less accurate hy-
potheses. Because of the lower negative correlation between ETHFRAC and initial income,
collinearity should not be a serious problem causing the results excluding initial income to
suffer from omitted variable bias. Consider, for example, the Investment channel: because
of the negative correlation between FTHFRAC and initial income and the positive effect of
initial income on investment, excluding initial income from the Investment channel should
result in a downward bias of ETHFRAC. Indeed, the estimate for ETHFRAC excluding ini-
tial income decreases from -0.0152 to -0.0256. The remaining channels can be interpreted in
a similar way. Furthermore, if these sensitivity results are mainly driven by collinearity prob-
lems between ETHFRAC and initial income, then one would expect an overall increase in the
significance level of ETHFRAC in the Openness channel, but this is not the case. Rather,
excluding initial income from the base specification leads to a statistically insignificant effect
of ETHFRAC on the Openness channel. Excluding initial income in the specification for
ETHPOL results in insignificant channel effects for Investment and Human Capital, but as
mentioned above, initial income is a strong explanatory variable in each channel variable,
and excluding it would result in omitted variable bias.

The analysis for each of the ethnic measures is also restricted to geographic coverage by
excluding Sub-Saharan African, Latin American, East-Asian, and OECD countries subse-
quently to highlight whether the effect of ethnicity depends on the regional pattern.
Restricting the analysis to non-Sub-Saharan African countries, the overall magnitude and
significance level of ETHFRAC' in the growth equation vanishes and becomes insignificant.
Excluding countries from the benchmark model which are highly fractionalized reveals an
interesting pattern: ETHFRAC seems to have non-negligible indirect effects in the remain-
ing less heterogeneous countries through the channels Investment, Civil War, Government
Consumption, Political Instability, and Fertility. One implication of this analysis may be
the different effects of ETHFRAC conditional on the level of ethnic fractionalization in the
particular country. Furthermore, the channel effects of ETHPOL remain important, also
excluding Sub-Saharan African countries.

An important consideration is whether the results are driven primarily by the inclusion of de-
veloped countries, for example, OECD members. Concentrating on less-developed countries

is of great interest from the standpoint of policy because these are precisely the countries
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in which the economic effects of ethnicity are most debated. Restricting the sample to non-
OECD members therefore leads to interesting results: Ethnic fractionalization in developing
countries seems to have virtually no indirect effect on economic growth through the channels
under consideration. The indirect effect of ETHFRAC on the channels is not statistically
significant. In addition, the results regarding ETHPOL state that polarized societies still
suffer from lower schooling levels, higher government consumption, and higher political in-
stability. Interestingly, excluding the OECD members from the estimation sample leads to a
reversal of the coefficient for ETHPOL in the Investment channel.2> The results lead to the
conclusion that not ethnic fractionalization but rather ethnic polarization is a strong predic-
tive measure for the indirect effects of ethnicity in both developed and developing countries.
This result is somewhat puzzling and contradicts the findings in Easterly & Levine (1997)
and Alesina et al. (2003) but is in line with the findings reported by Garcia-Montalvo &
Reynal-Querol (2005a).

Political instability is difficult to define and measure in a way that can be used for econo-
metric work.2s For example, Alesina & Perotti (1996) identifies factors of political instability
that capture the idea of adverse effects on property rights and abrupt changes in executive
power (i.e., coups d’etat). Because of these difficulties in constructing an adequate measure
of political instability, this measure is excluded from the benchmark model in order to de-
termine how the results change. The benchmark results are not affected by the exclusion of
the Political Instability channel for both specifications, aside from the fact that the channel
effect for Civil War becomes highly statistically significant. This result may be due to the
politically unstable environment that generally accompanies civil wars, making it difficult to
disentangle the effects when both measures are included in the same regression.

Overall, the sensitivity results underscore the general pattern of ethnic fractionalization
showing a direct negative association with growth, whereas ethnic polarization seems to

have strong indirect effects.
6. Conclusions

This paper investigates the economic effects of ethnic fractionalization and polarization and

explores the relative importance of these two concepts through an extended SUR model. It

25This result may be due to the fact that polarized societies are by definition more ethnically homogeneous
than ethnically fractionalized societies, suggesting that measures to increase homogeneity (e.g., by redrawing

borders) may be beneficial for physical capital accumulation in the non-OECD countries.
26See Alesina & Perotti (1996).
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contributes to the existing literature in several ways. First, it provides an updated data set
for an extended number of important explanatory variables for 95 countries. Second, this
paper deals with an extended SUR model in which every transmission channel appearing in
the growth equation is specified on the grounds of existing empirical work in the economic and
political science literature. The SUR specification takes into account further equations that
seem to be important transmission channels for the effects of ethnicity on growth—mnamely,
schooling, political instability, market distortions, trade openness, and the fertility rate—but
that have not been analyzed so far in the existing literature. Furthermore, the full system
is jointly estimated using the SUR estimator and presents detailed evidence of direct and
indirect effects of ethnicity on economic growth with the corresponding significance levels.
The results suggest, for instance, that ethnic fractionalization produces positive indirect
effects through international trade and higher net fertility rates, which may be beneficial
in advanced economies through higher international trade integration and the possibility
to rejuvenate the population. Third, the distinction between the two concepts of ethnicity
leads to qualitatively opposite conclusions: Ethnic fractionalization seems primarily direct
effects on growth, whereas ethnic polarization seems to have substantial indirect effects.
Because of the same underlying data used in constructing both indices, the question remains
whether this result is truly the consequence of high ethnic heterogeneity or polarization or
of pure data transformation. Further research on this topic is needed, especially due to
the complexity in measuring the multidimensional pattern of both ethnic measures. For
instance, it has been argued that in measuring the potential consequences of ethnic conflict,
one should take into account the political relevance of ethnic groups in the particular country.
In addition, the sensitivity results show that the effects of ethnicity on economic growth may
be conditional on the level of ethnicity and the development status of the countries. Further
research should therefore investigate this issue and highlight whether the creation of social-
political institutions in a country depends on its particular ethnic composition. For instance,
the effect of increasing ethnic fractionalization in countries (e.g., advanced economies) with
relatively good political institutions may be different from effects in countries with bad
political institutions. Furthermore, it may be interesting to investigate to what extent bad

political institutions shape perceptions of ethnic groups.
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HOW ETHNIC DIVERSITY AFFECTS ECONOMIC DEVELOPMENT?

Table A3. Data on ethnic fractionalization and polarization.

ERKAN GOREN 26

country safrica laam asiae oecd ETHPOL ETHFRAC Frequency
ALGERIA 0 0 0 0 0.5139 0.2986 5
ARGENTINA 0 1 0 0 0.5788 0.4079 8
AUSTRALIA 0 0 0 1 0.4918 0.3154 8
AUSTRIA 0 0 0 1 0.2398 0.1281 5
BANGLADESH 0 0 0 0 0.1318 0.0684 5
BELGIUM 0 0 0 1 0.8707 0.5439 6
BENIN 1 0 0 0 0.4364 0.8683 2
BOLIVIA 0 1 0 0 0.7666 0.7084 8
BOTSWANA 1 0 0 0 0.6502 0.4845 4
BRAZIL 0 1 0 0 0.7732 0.6441 7
BURUNDI 1 0 0 0 0.5123 0.2859 4
CAMEROON 1 0 0 0 0.5756 0.8166 6
CANADA 0 0 0 1 0.6724 0.7668 8
CENTRAL AFRICAN REPUBLIC 1 0 0 0 0.5778 0.7870 4
CHILE 0 1 0 1 0.7226 0.4316 8
COLOMBIA 0 1 0 0 0.7889 0.6747 8
CONGO 1 0 0 0 0.6737 0.7214 5
COSTA RICA 0 1 0 0 0.4204 0.2408 5
COTE D’IVOIRE 1 0 0 0 0.4319 0.8743 6
CYPRUS 0 0 0 0 0.6522 0.3565 1
DENMARK 0 0 0 1 0.0967 0.0492 8
DOMINICAN REPUBLIC 0 1 0 0 0.7254 0.4598 6
ECUADOR 0 1 0 0 0.8372 0.6566 7
EGYPT 0 0 0 0 0.4270 0.2468 7
EL SALVADOR 0 1 0 0 0.2791 0.1453 6
FINLAND 0 0 0 1 0.2941 0.1481 8
FRANCE 0 0 0 1 0.2944 0.1472 7
GABON 1 0 0 0 0.5188 0.8338 1
GAMBIA, THE 1 0 0 0 0.6893 0.7279 5
GERMANY 0 0 0 1 0.2274 0.1234 2
GHANA 1 0 0 0 0.6610 0.7310 8
GREECE 0 0 0 1 0.1861 0.0988 8
GUATEMALA 0 1 0 0 0.9547 0.5201 6
HAITI 0 1 0 0 0.2070 0.1045 2
HONDURAS 0 1 0 0 0.4296 0.2541 4
INDIA 0 0 0 0 0.3482 0.9012 6
INDONESIA 0 0 1 0 0.5288 0.7934 5
IRAN 0 0 0 0 0.5984 0.7563 3
TIRAQ 0 0 0 0 0.6649 0.3905 3
IRELAND 0 0 0 1 0.1406 0.0723 8
ISRAEL 0 0 0 1 0.5477 0.2856 5
ITALY 0 0 0 1 0.1540 0.0798 8
JAMAICA 0 1 0 0 0.6002 0.3538 4
JAPAN 0 0 0 1 0.0672 0.0336 8
JORDAN 0 0 0 0 0.9824 0.5152 8
KENYA 1 0 0 0 0.3813 0.8902 7
KOREA, SOUTH 0 0 1 1 0.0278 0.0139 8

(continued on next page)



HOW ETHNIC DIVERSITY AFFECTS ECONOMIC DEVELOPMENT?

Table A3. Continued.

ERKAN GOREN 27

country safrica laam asiae oecd ETHPOL ETHFRAC Frequency
KUWAIT 0 0 0 0 0.9798 0.5130 3
LESOTHO 1 0 0 0 0.3428 0.1850 6
LIBERIA 1 0 0 0 0.3904 0.8905 3
MALAWI 1 0 0 0 0.7359 0.6844 7
MALAYSIA 0 0 1 0 0.7616 0.6950 8
MALI 1 0 0 0 0.4199 0.8620 4
MAURITANIA 1 0 0 0 0.5361 0.3339 3
MAURITIUS 1 0 0 0 0.8031 0.4822 5
MEXICO 0 1 0 1 0.6536 0.5765 8
MOROCCO 0 0 0 0 0.8974 0.4747 8
MOZAMBIQUE 1 0 0 0 0.4986 0.8379 3
NETHERLANDS 0 0 0 1 0.2137 0.1133 8
NEW ZEALAND 0 0 0 1 0.3658 0.1959 8
NICARAGUA 0 1 0 0 0.6809 0.4962 6
NIGER 1 0 0 0 0.6977 0.7185 5
NORWAY 0 0 0 1 0.0902 0.0454 8
PAKISTAN 0 0 0 0 0.6976 0.6084 6
PANAMA 0 1 0 0 0.5862 0.0476 7
PAPUA NEW GUINEA 0 0 1 0 0.6687 0.3537 1
PARAGUAY 0 1 0 0 0.3096 0.1739 8
PERU 0 1 0 0 0.8170 0.6581 8
PHILIPPINES 0 0 1 0 0.4965 0.8429 8
PORTUGAL 0 0 0 1 0.0199 0.0100 5
RWANDA 1 0 0 0 0.4013 0.2213 7
SAUDI ARABIA 0 0 0 0 0.1139 0.0589 2
SENEGAL 1 0 0 0 0.5596 0.8093 5
SIERRA LEONE 1 0 0 0 0.6002 0.7927 2
SOUTH AFRICA 1 0 0 0 0.7178 0.4693 4
SPAIN 0 0 0 1 0.6933 0.4359 7
SRI LANKA 0 0 0 0 0.7493 0.4519 8
SUDAN 1 0 0 0 0.6994 0.7114 4
SWAZILAND 1 0 0 0 0.3184 0.1777 4
SWEDEN 0 0 0 1 0.3368 0.1891 8
SWITZERLAND 0 0 0 1 0.7242 0.5604 8
SYRIA 0 0 0 0 0.3726 0.2066 4
TANZANIA 1 0 0 0 0.2710 0.9586 6
THAILAND 0 0 1 0 0.5823 0.3608 8
TOGO 1 0 0 0 0.6733 0.7325 8
TRINIDAD AND TOBAGO 0 1 0 0 0.8417 0.6625 3
TUNISIA 0 0 0 0 0.1673 0.0872 7
TURKEY 0 0 0 1 0.3424 0.1851 6
UGANDA 1 0 0 0 0.2786 0.9319 5
UNITED KINGDOM 0 0 0 1 0.5706 0.3730 8
UNITED STATES 0 0 0 1 0.6913 0.5828 8
URUGUAY 0 1 0 0 0.4264 0.2595 8
VENEZUELA 0 1 0 0 0.7579 0.5394 6
ZAMBIA 1 0 0 0 0.6063 0.7874 7
ZIMBABWE 1 0 0 0 0.6978 0.5338 5
N 30 21 6 26 555
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HOW ETHNIC DIVERSITY AFFECTS ECONOMIC DEVELOPMENT?

‘(squeg priop) (-0 seSe) 9jer Ayerrowr waap(iyd ‘FOIMOIN ((100g) Sieizoepy 79 saresr], £q pojaduwiod/(g6ET) 997 29 olleg) I19310dXd (IO SI
A19Unod 1 T onyea soye)} ‘wnplio ‘(jueg PlIop)) soo1ad jrodurr jo 93el Yjmoil snurw seotid j10dxo Jo 93el YImols ‘ooys apeiy jo swioy ‘LOJ, {((100g) S1erzoep g sexeary, £q pajedwod/(gE6ET) 997 29 Olleg) sI9jowWO[R o1enbs
JO sQOOT ul eaxe jo Sof ‘VHYUVNT ((9661) 3ood 19 PIIOA VID) 2UI[IseOd ou sey AI1junod Jji T anfea soxey ‘sporpue] {((100g) Sierzoep) 29 saresr],) ‘(PUe[SI U® JOU ST BI[RIISNY ) PUB[SI UR ST AIJUNO0D JI T oN[eA SOB) ‘pUR[ST
{((100g) Srerzoep) 273 sorear], Aq paje(dwiod/(gEGT) 99 29 Olleg) IRA\ PIIOA\ PUO0D9S oYy7 I93Je douspuadepur paures A13unod Jr T onfea soye) ‘remisod {((100g) Srerzoepy zp sexear], Aq poridwod/(gs) poruuvireg vipadopofiousy
192IN0G) WSIOI[OYYe)) J0U JN( ‘URIISLIY ST UOIII[o1 werrejLIofew J1 T anjea saye) ‘Lyoyjo {((100g) Sierzoepy 2y serear], Aq papidwod /gy ) wsoI[oyje) ST UOISI[al urlIejIofew J1 T anjea sayey ‘oyred {((100g) Sierzoep) 7y sareae],
Aq porrdwod/gsy) ‘snpull SuIpnoxs °039 ‘WSTURIONJUO)) ‘WSIOUTY ‘WSIYPPNg sI uolSIor uerrejrrolew J1 T anfea soxe) ‘njuod ((100g) S1erzoep) 2y serear], Aq po[idwod /g ) wiSny ST UOISI[a1 UelIejlIofew JI T anjea soye}
‘arrpsnua (((TOQg) Saeizoep) 73 serear], Aq pajerduwiod/(gEGT) @0 29 oireg) 9LLT 90Uls AUOJOD ' I9A® sem AIjUnod oY)} JI T onfea soxe} ‘[00I0ad {((qgQ0g) [oIond)-euiey] 2y oAejuoIN-eIoIRY) Aq porrdwoo/jes eiep AT A3[od) ‘¥
uey) 1OYSIY 10 09 [enbs ST 9100s AdRIOOWSP o9 JI T ON[eA S9¥e) Jey) S[qerIea AWWNP ® 0JUl POULIOJSURI]} SI 9100s AdeIdOWEP oY) ‘(YSIy=QT {MO[=() 2100s Aoerdowsp ‘FJINAC {(z'9 ‘A HS) polred 1eek-aay yoes jo Suruurdoq
oy je uonendod oYy jo S0[ ‘JOJN'T ‘ueow o[duwres oy woiy HSId JO UOIIeIAGD 2In[osqe oYj jo opnyrusSewt ‘AHAdd (2°9 A HS) ‘(*S'N 03 2a1rePL 991X /T ddd) Puewisaaut jo [oad] odtad ‘HSId ‘(ued Plom) (FOLHON
-T) XYL Se pojenored ajer A41[12a9) jou ‘Kraaag ‘(g9 A HS) dAD Aq peprarp sprodur snid syrodxe ‘sseuuad(Q oped], (1007 ‘Al1ejser) wnrwoaid josrew 3oe[q oY) AQq PoINsesw ‘SUOII0ISI(] 393IeIN ((1T0g ‘syuegq)
‘(suorpnjoasyg x g'Q + dssessex g Q) ‘Ajr[iqessur [eonyrjod jo sansesw ‘A3I[IqeIsU] [BDI}[OJ ‘(SUorjeIno[ed umo yueqg PlIoA ‘ODSHANN ‘9 A HS) D [B2I 03 UOIRINPd uo pue 9susjop uo Jurpuads jo jou ainjrpuadxs  uwory



-dunsuod , juewuIaAo3 [eal Jjo orjer ‘uoijdwInsuo)) JUBWUIBAOY) {(QTQg ‘@97 73 oireq) ‘(gg 28 100 uoryendod [e}03 oY} ul s1eak Surooyos ‘3ae +7) jo So[ ‘Teyrde) uewny {(qgQ0g) [0IONY)-[RUAIY 29 OA[RJUOIN-RIOIRY)
Aq panrdwos /(000g) stuequeg 2p 9[Ao() sporiad 1eak-oAy oY) SulINp Iem [IAID © padouslrodxa AI1jUnod oY) JT T anfea saxe) ‘depp [1AID {(g'9 A HS) erided zod JOO [BSI JO 2IBYS JUSUIISOAUL ‘JUDWIISIAU] :so[qelres Krojeuerdxy
(1661 ‘oxreq) A313aa {(100g ‘Sieizoepp 29 sorear],) sseuuad( 9ped], pue SUOIJIOISI(J I IBIN

‘Ayriqessuy eosrjrjod ‘reyrde) uewny ({(eGOQg ‘[0IONY-[RUADY 29 OA[RIUON-RIOIRD)) UOI}dWINSUO) JUSWUISAOL) PUR JBA\ [IAID ‘jusuwijsaau] (uorjenbe yimoid odLj-oireq) Yjmoar) :9Injeiojl] #oueros [edijrjod pue

OIWIOUO0d® ¥y} Ul dUO0 UOWWOD 3SOW 8(} aIe :OT«N—;U@ [eanjoniys yoes I0J QOM&@OEMUQQW oy 1,

JU9)SISUOD-A1ID1)SBPANSOIDI0Y UO paseq ore sisoyjuared uoomiaq sOIIsIje)s-7 29njosqe oy, ‘UOIssaISoy poje[oru[) A[SUIWIOSG SI UOIIRWIIISS JO POIOW OY T,

“[OA9] % T OU} 3@ JUBOYIUTIS ‘yyn

‘6661-096T porrad oY) I0J SoLIIUNOD GE sopnyoul ajdures oy J, 5§20\

[9AS] %G OY) IR JURIYIUSIS i, '[9A9] %0T OY} e juedyrusig :, 'SIOLId prepue)s (9snqod)

GL9°0 ¥92°0 $90°0 001°0 gg1'0 $9L°0 601°0 greE0 9220 .y

Ggg Ggg [l [l age gge gge gge age N

(82°9) kP90 T (TP'T) gzo10  (¥6°0) 8Lez0-  (1T°€) *%xTEIT0 (12°2) #%x9LE0°0 (zz'2) #+€021°0-  (69°€) ++x€£622°0  (91°T) «%x8620°0-  (gL°0) 0¥00°0- TOdHLA

(¥€'0) 192£°0 POLMOIN

(18°¢) #x%3662°0 wnpro

(gz°0) £000°0 LOL

(2€°€)  #xxEVF0O°0- VAUVNT

(ev'2) *+xT9TT 0" (8€°0) 9020°0- spporpuer

(z2°0) L¥€0°0 (91°0) ¥800°0- pue[st

(8L°€) #+x999T°0  (96°0) FOLT'0  (96°€)  %xx986T°0- remjsod

(91°0) 0£70°0- (0T°L)  x%x6L8€°0 LYo

(16°0) G9€T°0- (69°%) +%%G0€T°0 oyyes

(og'1) 8THY 0- (92°8) 4xxL69G°0 njuod

(18°0) §902°0- (0z°1) ¥$90°0- wisnu

(00°0) 90000  (€0°2) #xGLTT°0 (te°%) #%+€09T°0 [001948

(e1°1) €5%0'0-  (9€°0) 0€g0°0-  (67°0) £€20°0 (20°2) #%8G10°0 (1e°2) #xxL81C°0  (8%°T) £8%0°0 PANA A

(67°9)  xxx0€0T°0- (81°9) #xxE8L0°0 (¥0°%) *xx8G70°0 dOdNT

(90°6)  %xx0950°0- HSId

(¥6°0) 6520°0 (¢¥°8) #%x1950°0 Adddd

(96°€)  %%x€500°0- A3111930,]

(L 1) %C9TT 0" (¥0°1) 9820°0- (08°'1) %€500°0 ssouuad(

(FL1) 91000~ suorja09sIq

(¥0°2) *%G99T°0- (96°1)  4xC9€T°0 (€0°0) 2000°0- (2e'€)  %%x0€20°0-  (S6°T) +7G00°0- Aiiqeysug

(¥1°0) 1890°0  (1¥°€) #xxGOVL°0  ($L°0) 09%5'0  (67°0) 0STT'0 (62°€) #%%9L09°0 (te0) €100 (98°'1) «€620°0- DT UIDAOD)

(ST°8)  4xx0TLT'T- (¢1°0) ¥820°0- (z6°€) +xxI7€0°0  (TT°0) 7000°0 rejrded uewny

(92°2) *+9€T0°0- (02°1) +€910°0-  (g8'1) 0900°0- Tem [1AID

(99°9) #x%1880°0 jusIIISOAU]

(16'7)  %%xG900°0-  OSHOJIADUNT

(68°L)  4#x99¥G°0-  (¥0°0) 600000  (98°1) «0802°0-  (98'1) %8CS0°0" (€8°L)  %xx€620°0-  (€9°€T) #xxCI8E°0  (LE'T)  4xx9980°0-  (22'9) *xx9920°0  (9€°%) #%x6960°0 HOdADUNT

(21°2) *+G8TT°0 (1e'1) 0L00°0 oerse

(e8'1) +TT1L0°0- (0g'2) *xC600°0- wree|

(8%°1) TILO0- (90°€)  %xx8210°0- eoLyes

(19°%1) *%x09.8'6  (11'9) «xxG98G° T (69°2)  %x099€°C  (99°0) 6912°0-  (8T'1T) #xx61GE°0  (8T'ET)  saxb120°C-  (IG'T) 1e€€°0  (88°1) «G890°0-  (1€°€)  sxxPL0E°0- Jue)SuOD
A911109] sseuued SUO1}109S1(] Aqiiqe)suy JUSW UISAOL) reardes wewny Iem [1A1D jusuI)SoAU] Ypmorn

‘TOJdH.LH 10] uorpeoyroads aseq 91} JO 9)RWIISO WISAS "GV 2]9DL

30



ERKAN GOREN 31

HOW ETHNIC DIVERSITY AFFECTS ECONOMIC DEVELOPMENT?

‘(squeg priop) (-0 seSe) 9jer Ayerrowr waap(iyd ‘FOIMOIN ((100g) Sieizoepy 79 saresr], £q pojaduwiod/(g6ET) 997 29 olleg) I19310dXd (IO SI
A19Unod 1 T onyea soye)} ‘wnplio ‘(jueg PlIop)) soo1ad jrodurr jo 93el Yjmoil snurw seotid j10dxo Jo 93el YImols ‘ooys apeiy jo swioy ‘LOJ, {((100g) S1erzoep g sexeary, £q pajedwod/(gE6ET) 997 29 Olleg) sI9jowWO[R o1enbs
JO sQOOT ul eaxe jo Sof ‘VHYUVNT ((9661) 3ood 19 PIIOA VID) 2UI[IseOd ou sey AI1junod Jji T anfea soxey ‘sporpue] {((100g) Sierzoep) 29 saresr],) ‘(PUe[SI U® JOU ST BI[RIISNY ) PUB[SI UR ST AIJUNO0D JI T oN[eA SOB) ‘pUR[ST
{((100g) Srerzoep) 273 sorear], Aq paje(dwiod/(gEGT) 99 29 Olleg) IRA\ PIIOA\ PUO0D9S oYy7 I93Je douspuadepur paures A13unod Jr T onfea soye) ‘remisod {((100g) Srerzoepy zp sexear], Aq poridwod/(gs) poruuvireg vipadopofiousy
192IN0G) WSIOI[OYYe)) J0U JN( ‘URIISLIY ST UOIII[o1 werrejLIofew J1 T anjea saye) ‘Lyoyjo {((100g) Sierzoepy 2y serear], Aq papidwod /gy ) wsoI[oyje) ST UOISI[al urlIejIofew J1 T anjea sayey ‘oyred {((100g) Sierzoep) 7y sareae],
Aq porrdwod/gsy) ‘snpull SuIpnoxs °039 ‘WSTURIONJUO)) ‘WSIOUTY ‘WSIYPPNg sI uolSIor uerrejrrolew J1 T anfea soxe) ‘njuod ((100g) S1erzoep) 2y serear], Aq po[idwod /g ) wiSny ST UOISI[a1 UelIejlIofew JI T anjea soye}
‘arrpsnua (((TOQg) Saeizoep) 73 serear], Aq pajerduwiod/(gEGT) @0 29 oireg) 9LLT 90Uls AUOJOD ' I9A® sem AIjUnod oY)} JI T onfea soxe} ‘[00I0ad {((qgQ0g) [oIond)-euiey] 2y oAejuoIN-eIoIRY) Aq porrdwoo/jes eiep AT A3[od) ‘¥
uey) 1OYSIY 10 09 [enbs ST 9100s AdRIOOWSP o9 JI T ON[eA S9¥e) Jey) S[qerIea AWWNP ® 0JUl POULIOJSURI]} SI 9100s AdeIdOWEP oY) ‘(YSIy=QT {MO[=() 2100s Aoerdowsp ‘FJINAC {(z'9 ‘A HS) polred 1eek-aay yoes jo Suruurdoq
oy je uonendod oYy jo S0[ ‘JOJN'T ‘ueow o[duwres oy woiy HSId JO UOIIeIAGD 2In[osqe oYj jo opnyrusSewt ‘AHAdd (2°9 A HS) ‘(*S'N 03 2a1rePL 991X /T ddd) Puewisaaut jo [oad] odtad ‘HSId ‘(ued Plom) (FOLHON
-T) XYL Se pojenored ajer A41[12a9) jou ‘Kraaag ‘(g9 A HS) dAD Aq peprarp sprodur snid syrodxe ‘sseuuad(Q oped], (1007 ‘Al1ejser) wnrwoaid josrew 3oe[q oY) AQq PoINsesw ‘SUOII0ISI(] 393IeIN ((1T0g ‘syuegq)
‘(suorpnjoasyg x g'Q + dssessex g Q) ‘Ajr[iqessur [eonyrjod jo sansesw ‘A3I[IqeIsU] [BDI}[OJ ‘(SUorjeIno[ed umo yueqg PlIoA ‘ODSHANN ‘9 A HS) D [B2I 03 UOIRINPd uo pue 9susjop uo Jurpuads jo jou ainjrpuadxs  uwory



'SI0II9 pIepue)s (JSNCOI) JUSISISU0D-AID1}SRPINSOIN)9Y

[oARL %T OUY Y8 JUBOYIUSIS yyy
[OASL %G OUY Y8 JUBOYIUSLS iy
TOAS] %0T OY3 e JUedyIusIg iy

uo pese(q are wmwwuﬁur—@h‘m& Usomilaq SOI)SIje)IS-7 9IN[OSqY S0\

(ge°2) #x996€°0 (z0'0) G€00°0 (€9°1) 626270 (#1T°€)  4xxC209°0  (9T'€)  4xx0SC9°0  (LL°T)  ssxlOLVO ¥0°'2) *xVEVE 0 (¢8°1) «TITE0 (86°2)  xxxlS67°0  (€7°T) *x60T"0 LSHISECE]
(82°1) *80FT°0 (65°0) 8890°0- (92°0) 6290°0 (06°2) *xxV192°0 (61°1) 1€80°0 (¥s°1) 8GT1T°0 (81°2) s+ 118T°0 (z9°1) €LET0 (z8°1) *€TP1°0 (6271) «0TPT°0 ssouuadQ
(L9°0) ¥691°0 (¥0°0) 1LT0°0 (9z2°0) L860°0 (#9°0) 2902°0 (82°0) 76500 (26°0) L1%2°0 ¥¥°0) TSIT'0 (6£°0) 600T°0 (65°0) 6971°0 (zg°0) 0Z€T°0 suor109s1q
- - (08°0) 8880°0 (ev0) 06€0°0 (01°0) 2900°0- (¢9'1) %€902°0 F¥'1) 6110 (¢9°0) £650°0 (0g°0) 8L20°0 (z9°0) $250°0 (82°0) Aypqessug
(e1°0) 8T00°0 (zv°0) G800°0 (92°0) 6£00°0- (tv°0) 6900°0- (22°T) *+9TE0°0 (9g°¢) *xxC9F0°0 (02°0) z0T0°0 (6¢°0) 9800°0 (00°0) 0000°0- (o1°0) $100°0 JUDWUIIAOY)
(¢€°0) 2610°0- (€0°0) 9200°0- (12°2) *x1€CT°0" (80°0) 6700°0- (2£°0) 1120°0 (76°9)  %xx9807°0- (e€°0) €910°0- (¢9°0) 19€0°0- (28°0) L270°0- (9¢°0) €610°0- [esides uewny
(.6°0) 8%90°0 (Pg°'1) S¥Y1°0- (ev°0) $620°0 (69°0) £2Y0°0 (8L2) #xxGL02°0 (z¥'2) ##CLST'0 (ez'1) S080°0 (€6°0) $290°0 F¥'1) 0£60°0 (o1°1) 19L0°0 Tem [IATD
(82°1) ¥L10°0- (90°1) 0610°0 (¥€°0) 6700°0- (80°2) *x£TE0°0" (022)  sxxP€0°0-  (26°T) %9520°0- (z0°1) 9€10°0- (92°0) S010°0- (¢6°0) 9Z10°0- (e1°1) 2S10°0- JuouIySIAUL
[PuuEyD 9y} uo DYHJIHLH JO 19°5H

44400] $02°0 ¥61°0 192°0 L6270 1€2°0 L1€°0 6220 8€5°0 0820 A

geg 89¢ LTS 444 ot¥ geg [ [ [ [ N

(92°2)  %4x0092°0-  (02°2)  44C€SE°0-  (68°C)  4xx€08T°0-  (96'C) 44421620~  (08'T) «67E€T 0~ (02°€)  wxxP10€°0- - - (68°2)  4xxTTLT'O- - - (88°2)  sxxP1LTO- Jue)suoy)
(z1°2) #xT110°0- (09°'1) 1210°0- (g'1) 6800°0- (zL1) +70T0°0~ (0z'1) 2900°0- (v'1) LL00°0- (L1'2) #x80T0°0- (¥0°'2) #%L0T0°0" (60°2) #x70T0°0- (t0°2) #x90T0°0- OVYAHLA
(69°€)  4xx6¥00°0-  (08°C)  44x6%00°0-  (6L°E)  xxx€900°0-  (TF'F) 44429000~  (TG'E)  4xxx8700°0-  (I6'E€)  %xxTG00°0- ¥8'%) wxx€900°0-  (L6°E€)  4xx€G00°0-  (98°F)  4xx€900°0-  (68'E)  xxx1G00°0- ECHIEET |
(87'1) £700°0 (9v°2) #x£600°0 (9¢'1) 1700°0 (¥0°2) #%L900°0 (0z'1) £700°0- (99°'1) S700°0 (88°1) %2500°0 (zv'1) 1700°0 ¥1°2) #x6500°0 (6£°1) 0700°0 ssounadQ
(t9'1) $100°0- (zg'1) 9100°0- (¢1°1) 2100°0- (e1°1) 1100°0- (60°€)  %%+8€00°0-  (8¢'T) $100°0- (L8°1) £100°0- (19°1) $100°0- (6¢°1) $100°0- #9°1) S100°0- SUO1I0ISI(T
- - (zv'1) ¥500°0- (09'1) 9700°0- (66°T) #x9600°0- (¢6'1) %7000~ (6L°1) %0500°0~ (1%°1) L£00°0- (18°1) +0$00°0- (1v°'1) 8€00°0- (92°1) #6700°0~ Ayiqegsug
(62°1) «1820°0~ (81°1) 2220°0- (¢6°'1) *C1€0°0~ (t2:1) %G620°0~ (z11) 1020°0- (¢s'1) z¥20°0- #9°1) T¥20°0- (18°1) +€820°0- (29°1) *L¥20°0- (LL1) %LL20°0~ JUOWUIDAOE)
(z1°0) S000°0 (28°0) 170070~ (9v°0) 8T00°0 (92°0) 2€00°0 (67°0) 1200°0- (19°0) €200°0- (e2°0) L200°0 (81°0) L0000 (eg°0) 0200°0 (¥0°0) T000°0 ejrdes uewny
(¥v°2) %x9800°0- (eg°0) 9200°0- (z6:0) 8€00°0- (62°1) 8500°0- (¢8°1) 690070~ ¥y 1) §500°0- (¢%°0) L100°0- (67°1) L5000~ (zv0) S100°0- (es1) 8500°0- Tem [IALD
(78°9) ##%8060°0 (61°€) k% LF90°0 (0L'¢) *#%8C60°0 (€2°%) *#xGVL0°0 (91°9) *xxVCOT0 (€9°9) *x%x€L80°0 (oe'v) #xx7990°0 (92°9) +#xC680°0 (eT'v) *xx7590°0 (z2°9) *x#L880°0 JuauIySeAU]
(LEF)  %xx6800°0-  (LL°€)  444EL00°0-  (€9°F)  4x%8900°0-  (9L'F)  4xx2900°0-  (0€€)  4x4L500°0-  (09'F)  %xxT900°0- (96'%) #x%€900°0-  (9G°F)  44xT900°0-  (06°F)  4xx2900°0-  (TGF)  4xx1900°0-  OSHOJADYUNT
(6L€) *x%x9980°0 (ev'€) *x160T°0 (e6°€) *#x%6060°0 (z1°%) *#x%€L60°0 (t22) *xx9180°0 (¢1'¥%) *xxGE60°0 (zv'v) sxx 76070 (96°€) *%xC680°0 (9e°%) xxxE€60°0 (¥6°€) #%x6880°0 HOJADUNT
(e2'1) «7600°0 (86°'1) *x97T0°0 - - (9v'1) €800°0 (¥6'1) *€600°0 (¥8°'1) %6600°0 (¥8°1) «¥600°0 (0g'1) 1800°0 (¢6°1) %8600°0 (69°1) %«1600°0 serse
(2L2)  «x%8600°0-  (€€°0) L100°0- (ve'2) %+8800°0- - - (L6°2)  %%+8600°0-  (¥2'2) #x1800°0- (zv'2) #x€800°0- (¥z'z) #xC800°0- (gv°2) #x7800°0- (8€2) #%L800°0- wee|
(e€2) #xT0T0°0- (82°1) 8900°0- (sz°2) #xT0T0°0- (zg2) #xL110°0- - - (sz2) #x8600°0- (29°0) 8200°0- (L12) #xG600°0- (¥0°'1) %000~ (9¢2) #x€0T0°0- eoLyes
‘mbe Lypiqessu] oN fefelcleJNERS) BISY 1SBH [OX0 ®OLIDWY UM ‘[PX0  BOLJY ‘S-qug ‘[oX0 QWIODUT [RTHIUI [DX0  §309he sowl],/uorSey s109pe uordey s100he oLy, [epow oseg SHTAVIYVA

‘OVHAHLE 10j sis[eue £}IAT)SUOS "9V 219

32



[oARL %T OUY Y8 JUBOYIUSIS yyy
[OASL %G OUY Y8 JUBOYIUSLS iy
TOAS] %0T OY3 e JUedyIusIg iy

‘SI01I9 pIepue)s (JSNCOI) JUSISISU0DI-AJIDIJSRPINSOIN)IY UO paseq o1e sisayjuared usomioq sOI9S13€IS-7 9IN[OSAY (SIPONT

(€0°9)  xxxT986°0  (16°0) §9TT0 (T2°9)  4xxl990°T  (GLF)  4xx€0T6°0  (FT'9)  4xxG990°T  (80°S)  xxx9088°0 (6v'7) 2k G8EL°0  (EFT)  waxCPPLO  (87°9)  sxx9EVO T (8T°9)  4xxPGEOT ESHISRCES
(zv'1) 9€01°0 (20°0) £€800°0- (9%°0) L¥€0°0 (09°2) ##+CTET0 (¢02) *xLLTT°0 (¥s°1) 0Z11°0 (1g°¢) +#x8092°0 (60°¢) 2% 17€T°0 (9%°1) $F01°0 (1%°1) G201°0 ssouuodQ
(69°0) PPLI0- (t1'1) 0v67°0- (¥8°0) 6£61°0- (89°0) 112270~ (9¢°'1) €29z 0- (66°0) €282°0- (11°1) 0682°0- (£6°0) SYYT 0- (60°T) 08.Z°0- (¥6°0) 8LET 0~ SUOIIOISI(T
- - (20°2) *xV€92°0 (LL€) #xxE6EE°0 (t1°1) 90L0°0 (¢22) #xx6682°0 (61°¢) #xx8692°0 (¢e2) #xL66T°0 (81°2) *+G88T°0 (sz¢) 4% L0LT°0 (t1°¢) #xxTEIT 0 Ayiqegsug
(zLT) *xx9LE0°0 (z1°€) *xxGFLO°0 (8€2) *xG9€0°0 (66°T) *xGF€0°0 (65°%) *xxL8G0°0 (6€°€) *#x#xC670°0 (99°2) x4+ V8E0°0 (8¢2) ##xxGLEO0 (922) ##x+E8€0°0 (122) #xx9LE0°0 JUSWUIIAOD)
(12°2) *xC0TT 0~ (1z°2) %xGE6T°0- (91°2) #x202T°0- (0z'1) ¥9L0°0- (10°'2) *xLVOT 0" (0g°0) €€20°0- (26°0) 9¥¥0°0- (zv'1) 28.0°0- (26°1) *x8960°0- (zz°2) *x€0T1°0- [esideo uewny
(eg€) ##x0802°0 (6€°1) 06€1°0 (09°€) *xx1922°0 (09°2) #xxCLLT'0 (7€) *xx99TT°0 (¢0'%) *xxGPGT0 ¥1€) sk PTI6T°0 (¢1°€) xxxTL6T°0 (eL€) *#x6922°0 (69°€) ##xxE6TC°0 Tem [IATD
(vv'2) *xLEE0°0- (¥v'2) *x6250°0 (88°'1) %6920°0- (¥0°2) %x0€€0°0- (E1T°€)  %xx99€0°0-  (P9°1) $020°0- (2£°0) 0<00°0- (17°0) 8500°0- (s02) *xV220°0- (¢1°2) *xG620°0- JuUSWSOAUT
[PuuEyD 9y} uo TOJHLH JO 19°5H

0220 861°0 2610 9920 96270 L22°0 €1€°0 §2T0 GES°0 9220 A

geg 89¢ LTS 444 ot¥ geg [ [ [ [l N

(02°€)  %#x6L6T°0-  (L6'C) 4469880~  (€€°€)  4xx19TE°0-  (8E'E€) 44461260~  (96°T) *CEST 0~ (99°€)  %xxG8EE0- - - (FE'E)  4xxL60E°0" - - (1€°€)  sxxPLOEO- Jue)suoy)
(¥8°0) S700°0- (t0°0) 1000°0- (eL°0) 1700°0- (z9°0) 8€00°0- (09°0) 0£00°0- (92°0) 1700°0- (82°0) 07000~ (2L70) 1%00°0- (18°0) 1%00°0- (g2°0) 0%00°0- TOdHLA
(PL'€)  %xx0800°0-  (08°2)  #4x6%00°0-  (08'€)  xxx¥G00°0-  (LF'F)  4xx8900°0-  (LG'€)  4xxx6¥00°0-  (20'F)  4xx¥G00°0- (e6'%) «xxG900°0-  (S0°F)  4xxPG00°0-  (€6'F)  4xxG900°0-  (96°€)  xxxE€G00°0- ECHIEET |
(€6°1) £9500°0 (18°2)  %+x50T0°0  (18°T) *¥S00°0 (ve'e) #%xG200°0 (68°0) T€00°0- (66°1) *%LG00°0 (ov'2) *%L900°0 (06°T) %5000 (092)  xxxTL00°0  (08°T) %TG00°0 ssouuadQ
(oL1) %G100°0~ (eg°'1) 9100°0- (e2°1) €100°0- (zz'1) 1100°0- (80°€)  %%+6€00°0-  (29°1) «GT00°0- (12°1) *G100°0- (#L1) %9100°0- (02°1) *G100°0- (F21) %9100°0- SUO1I0ISI(T
- - (65°1) 1900°0- (69°T) «6700°0~ (61°2) #x9010°0- (€02) #x6700°0- (00°2) #x9500°0- (09°1) £700°0- (t0°2) #x9500°0- (€9°1) £700°0- (¢6'1) +¥500°0- Ayiqegsug
(68°1) #8620°0~ (z%'1) 0L20°0- (10'2) *+CTE0°0- (e2°1) «10€0°0~ (tz°'1) 8120°0- (09°1) 1620°0- (L2°1) %2920°0- (z6°1) +*10€0°0- (62°1) G920°0- (98°1) €620°0- JUDWUIDAOD)
(0z°0) 8000°0 (2°0) G€00°0- (9%°0) 8T00°0 (18°0) $£00°0 (05°0) 1200°0- (29°0) 9200°0- (08°0) 0€00°0 (12°0) 8000°0 (£9°0) $200°0 (11°0) $000°0 ejrdes uewny
(e9°2) %x0600°0- (29°0) £€00°0- (16°0) 8€00°0- (92°1) L500°0- (28°1) «1200°0~ ¥y 1) 9500°0- (¢%°0) LT00°0- (0g'1) 8500°0- (zv0) 9100°0- (gs1) 0900°0- Tem [IALD
(8L°9) #xx1060°0 (00°€) *xxC190°0 (89°9) #xx6060°0 (82°%) #xx85L0°0 (z1°9) #xx8T0T°0 (¢9°9) *x7980°0 (12'%) ##xx€990°0 (29°9) +#x€880°0 (s1%) *xxG790°0 (99°9) #8800 JuauIySeAU]
(LLF)  5xx7900°0-  (86°€)  444LL00°0-  (T6F)  #xxL900°0-  (ST°G)  4xxTL00°0-  (LV'€)  4x46900°0-  (20'S)  %4xL900°0- (8¢e9) #x%8900°0-  (96'F)  44x9900°0-  (0€°G)  4xx£900°0-  (I6'F)  4xxG900°0-  OSHOJADYUNT
(0z'%) #xx6£60°0 (¢9°€) *xx9STT°0 (7e'%) ##x6860°0 (tg'%) #xxPS0T°0 (282) #xxL980°0 (69°%) *x%CCOT0 (¢8'%) #xx920T°0 (Le%) *xxGL60°0 (L1%) #xx0T0T"0 (ge'v) ##x6960°0 HOJADUNT
¥e'1) 2L00°0 (€9'1) 9110°0 - - (t11) 2900°0 (eL1) x0800°0 (ev'1) 9L00°0 (z¥'1) 2L00°0 (z11) 0900°0 (zg'1) 9L00°0 (1e'1) 0L00°0 serse
(682)  #xxG010°0-  (G¥°0) £200°0- (sv°2) *x€600°0- - - (86°2)  %%+0010°0-  (62°2) xG800°0- (¢g'2) #x6800°0- (9¢g°2) #x8800°0- (86°2)  4xx06000-  (09°2) #xT600°0- wee|
(F0'€)  +4x8210°0-  (€6'T) £9600°0~ (68'2)  s4xPCT0°0-  (ET°€)  44x0¥10°0- - - (06'2)  sxx1210°0-  (2€'T) $$00°0- (L8°2)  4xx1210°0-  (12°1) £0L00°0- (90°€)  %xx82T0°0- eoLyes
‘mbe Lypiqessu] oN fefelcleJNERS) BISY 1SBH [OX0 ®OLIDWY UM ‘[PX0  BOLJY ‘S-qug ‘[oX0 QWIODUT [RTHIUI [DX0  §309he sowl],/uorSey s109pe uordey s100he oLy, [epow oseg SHTAVIYVA

"TOJdHLA 10 stskeue IANISUOS "LV 219DL

33



HOW ETHNIC DIVERSITY AFFECTS ECONOMIC DEVELOPMENT?

Table A8. Data Description.

Growth

ETHPOL

ETHFRAC

safrica

laam

asiae

oecd
LNRGDPCH
LNRGDPCHSQ

Investment

Civil war

Human capital

Government

Instability

Distortions

Openness

MORT04

TFR

Fertility

PISH

PPDEV

LNPOP
DEMP4

evercol

Growth of real GDP per capita (Chain): rgdpch [Base year: 2000] for 1960-1999,
constant price entries. Source: Heston, Summers & Aten (2006), Penn World Table
Version 6.2 (SH v. 6.2).

Index of ethnolinguistic polarization calculated using the data from the World Chris-
tian Encyclopedia (WCE). Source: Garcia-Montalvo & Reynal-Querol (2005b).
Index of ethnolinguistic fractionalization calculated using the data of the WCE.
Source: Garcia-Montalvo & Reynal-Querol (2005b).

Dummy for Sub-Saharan African countries.

Dummy for Latin-American countries.

Dummy for East Asian countries.

Dummy for OECD countries.

Log of per capita GDP at the beginning of each five-year period. Source: SH v. 6.2.
Log of per capita GDP squared at the beginning of each five-year period. Source: SH
v. 6.2.

Investment share of real GDP per capita (Laspeyres): ki [Base year: 2000], constant
price entries. Source: SH v. 6.2.

Takes wvalue 1 if the

civil during the

& Sambanis

country experienced a war

periods. Source: (2000) /compiled by

Garcia-Montalvo & Reynal-Querol (2005b).

five-year Doyle
Log of (1+ avg. schooling years in the total population over age 25). Source: Barro
& Lee (2010).

Ratio of real government ”consumption” expenditure net of spending on defense
and on education to real GDP (Missing values for 1990-94 replaced by OLS trend
estimates). Source: SH v. 6.2; UNESCO; World Bank; own calculations.

Measure of political instability. (0.5xassassp + 0.5xRevolutions).

Black market premium. Source: Easterly (2001).

Exports plus imports divided by GDP (rgdpl) [Base year: 2000], constant price en-
tries. Source: SH v. 6.2.

Children mortality rate (ages 0-4). Source: World Bank.

Total fertility rate (children per woman). Source: World Bank.

Net fertility rate calculated as TFRx (1-MORT04).

Price level of investment (PPP I/Xrate relative to U.S.) (U.S.=1.0). Source: SH v.
6.2.

Magnitude of the absolute deviation of the Price Level of Investment (PISH) from
the sample mean. Source: SH v. 6.2.

Log of the population at the beginning of each five-year period. Source: SH v. 6.2.
Democracy score (0=low; 10=high). The democracy score is transformed
into a dummy variable that takes the value 1
equal to or higher
Garcia-Montalvo & Reynal-Querol (2005b).

Takes a colony

Barro & Lee (1993)/completed by Tavares & Wacziarg (2001).

if the democracy score is

than 4. Source:  Polity IV data set/compiled by

value 1 if the country was ever since 1776. Source:

(continued on next page)
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Table A8. Continued.

muslim

confu

catho

othchri

postwar

island

landlock
LNAREA

TOT

oildum

assassp

Coups

Revolutions

Takes value 1 if majoritarian religion is Muslim. Source: FEncyclopedia Britan-
nica/compiled by Tavares & Wacziarg (2001).

Takes value 1 if majoritarian religion is Buddhism, Xintoism, Confucianism,
etc. (excluding Hindus). Source:  Encyclopedia Britannica/compiled by
Tavares & Wacziarg (2001).

Takes value 1 if majoritarian religion is Catholicism. Source: Encyclopedia Britan-
nica/compiled by Tavares & Wacziarg (2001).

Takes value 1 if majoritarian religion is Christian, but not Catholicism. Source:
Encyclopedia Britannica/compiled by Tavares & Wacziarg (2001).

Takes value 1 if country gained independence after the Second World War. Source:
Barro & Lee (1993)/completed by Tavares & Wacziarg (2001).

Takes value 1 if country is an island (Australia is not an island). Source:
Tavares & Wacziarg (2001).

Takes value 1 if country has no coastline. Source: CIA World Fact Book (1996).
Log of area in 1000s of square kilometers. Source: Barro & Lee (1993)/completed by
Tavares & Wacziarg (2001).

Terms of trade shock; Growth rate of export prices minus growth rate of import
prices. Source: World Bank.

Takes value 1 if country is oil exporter. Source: Barro & Lee (1993)/completed by
Tavares & Wacziarg (2001).

Number of political assassinations per million population per year. Source: Banks
(2011).

Number of coups per year. Source: Banks (2011).

Number of revolutions per year. Source: Banks (2011).
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