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Abstract 

While previous research largely finds a negative relationship between ethnic diversity and 

economic growth for the period of 1960-1980, less is known about how this link holds for the 

recent decades. The aim of this paper is to explore whether the connection between ethnic 

diversity and economic growth changes when the sample includes the data from 2000s and the 

measure of ethnic diversity is updated accordingly. We also check the robustness of the new 

relationship with an index of ethnic diversity employed by previous research. In a large cross-

country panel, we find that ethnic diversity no longer contributes negatively and significantly 

to economic growth.  
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1. Introduction 

An established way of measuring economic development of a country is GDP per capita 

(McDowell, 2012). When measuring economic development, the majority of studies rely 

on purely economic variables such as investment or the existing stock of capital that have 

a proven impact on GDP per capita (Harrod, 1939; Solow, 1956). However, it is perhaps 

not entirely correct to believe that they are the only underlying reasons behind the 

economic growth of a country (Alesina et al. 2003). Hence, additional, not strictly 

economic variables are sometimes added to studies to accompany existing economic 

models with the aim of providing additional insights into a topic. These variables can vary 

greatly in nature, they can be of political origin like quality of government, or historical, 

like colonial ties (see Olson, 1993; Stoler, 2001). 

This thesis considers closely one of such non-economic variables, namely ethnic 

diversity. Ethnic diversity is an important social factor that indirectly affects growth 

through other intermediate variables, with examples such as government policy decisions, 

quality of institutions and levels of internal conflict (Collier, 2000; Alesina et al. 2003; 

Montalvo & Reynal-Querol, 2005). 

The influence of ethnic diversity on economic growth is of interest for several reasons. 

The question of whether this diversity positively or negatively affects economic growth 

is a highly disputed question among researchers (Bove & Elia, 2016). This topic is a 

growing field of study that has only relatively recently received serious attention from 

researchers and seen a growing body of research emerge (Posner, 2004; Bossert et al. 

2011; Gören, 2014). However, most widely accepted previous research investigated three 

decades of 1960s, 1970s and 1980s (see Alesina et al. 2003). This time period captured 

much of the decolonization, Cold War and breakup of the USSR, all three events 

associated with conflict, civil wars and general instability (Suny, 1993; Gleditsch et al. 

2002). Countries remained largely ethnically unchanged during the time period 

investigated by previous research. Migration at that time occurred on a much smaller 

scale, given that there were several barriers that are not as prevalent today. Countries were 

separated by democratic versus communist ideology, and political allegiance of a 

particular citizen was a big concern for immigration authorities, this made emigration 
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from communist to democratic countries, and vice-versa, very difficult. Another barrier, 

the iron curtain was also in place, outright prohibiting emigration from the Soviet bloc. 

In addition, emigration was simply more expensive due to more expensive international 

travel. 

We have reasons to believe that the ethnic composition of societies has changed 

substantially since the time period under consideration by previous research. For one, the 

means of transportation have improved. Border policies and international environment 

have become more open since the decades included in previous studies. This has led to 

mass migration which brought about change in the ethnic composition of modern 

societies, societies have become more diverse (Castles, 2013; Collier, 2013; Bove & Elia, 

2016). This is the reason why we calculate an updated index of ethnic diversity using 

more modern data on ethnic composition, to capture the changes in diversity that occurred 

and we expect the world to be more diverse than it was. 

The aim of this thesis is to investigate a more modern time period to examine the 

relationship between ethnic diversity and economic growth in terms of GDP per capita. 

This can be useful for policy-makers and politicians, especially in Europe with the recent 

influx of refugees. 

The chosen measure of diversity is the index of fractionalization. We update the index 

using data from Encyclopaedia Britannica, CIA World Factbook, and Census bureaus. 

Neoclassical growth model is used as a theoretical base to test the role of diversity indices 

in influencing economic growth. We are investigating a large sample of 217 countries for 

the period of 2003-2015, hence a panel approach is used. 

The results indicate that ethnic diversity does not play a significant role in determining 

economic growth in terms of GDP per capita. The result has been checked for robustness 

by the use of an index previously employed by Alesina et al. (2003). 
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2. Theory 

2.1 Previous research 

Diversity can be viewed as a double-edged sword (Horwitz & Horwitz, 2007). Meaning 

there is evidence for both positive and negative outcomes of diversity on growth. Previous 

research discussed in this section presents findings without going into details as to why a 

certain outcome was found. 

 

Easterly & Levine (1997) find an inverse relationship between ethnic diversity and 

economic growth. Their study finds that a large part of the poor economic performance 

of most African countries is explained by the large number of ethnical groups residing 

there. Another study done by Alesina et al. (2003) that followed the lines of Easterly & 

Levine (1997) confirmed the negative impact of diverse ethnicity, as well as language on 

economic performance. Gören (2012) also finds negative impact of ethnic diversity on 

economic growth. 

 

Patsiurko et al. (2012) argued that the negative results achieved by previous research were 

due to the fact that all of the poorest African countries were included in the sample. They 

explain that Africa is the most diverse continent and also has the largest number of poor 

countries, hence its inclusion skewed the results towards a negative outcome. Patsiurko 

et al. (2012) then proceeded to include only OECD countries in their sample and still 

found a strong inverse relationship between ethnic diversity and economic growth. 

 

On the other hand, Bove and Elia (2016) argue that ethnic and cultural diversity nurture 

technological innovation, generate new ideas and lead to production of more diverse 

goods and services. This is supported by their finding that cultural heterogeneity has a 

positive impact on GDP growth rate over large periods of time. Ashraf and Galor (2011) 

find that cultural diversity had a positive impact on economic development during the 

process of industrialization. Ager and Brückner (2013) found a positive relationship 

between cultural diversity and output per capita on US county level. They examined the 

time period of 1870-1920 when a large wave of immigration to the United States 

occurred. 
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The above positive results are echoed on the micro-level. Lazear (1999) argues that a 

diverse pool of people with different backgrounds and knowledge can increase 

productivity by complementing skills. Hong & Page (2001) also show that diverse groups 

with limited abilities outperform homogenous groups with great problem-solving skills. 

Another interesting finding was made by Ottaviano and Peri (2006). They performed a 

study across major US cities and found that natives (US born citizens) had a significant 

increase in their wage as the share of foreign-born citizens increased. They conclude that 

this correlation is consistent with a net positive effect of cultural diversity on worker 

productivity. Alesina et al. (2016) provides a survey of the impact of diversity on 

productivity in teams and concludes that ethnically diverse teams often work better on 

micro-level. In contrast to the above negative and positive findings, Barro & Sala-i-

Martin (2004) find ethnic fractionalization to be insignificant in explaining economic 

growth. 

 

2.2 Channels that link economic growth and ethnic diversity 

It is important to stress that ethnic diversity acts through “channels” to affect economic 

growth (Alesina et al. 2003; Montalvo & Reynal-Querol, 2005). By channels it is meant 

that these diversities affect, for example, government policy decisions, quality of 

institutions, political stability, generalized trust, misallocation of labor, provision of 

infrastructure, rate of investment, public consumption and levels of internal conflict, these 

are all economic indicators that in turn affect economic growth (see Easterly & Levine, 

1997; Alesina et al. 2003; Montalvo & Reynal-Querol, 2005; Dincer, 2011; Alesina et al. 

2016). 

 

Before moving on let’s take a look at an illustration of how diversity can affect growth 

through a channel. By doing so, we build intuitive sense about the principle of indirect 

effect of diversity on growth and at the same time motivate our choice with a random 

example. Say, three ethnic groups reside in a country, and two of those groups are 

dissatisfied that the third has been elected or otherwise took power. This can lead to 

tensions and ultimately result in a breakout of civil war; a notable example of this situation 

is the collapse of Yugoslavia in the early 1990s. Therefore, in this scenario, conflict acted 

as a channel through which ethnic diversity negatively affected growth. The negative 
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impact of conflict and internal strife on GDP growth is well documented (Barro, 1991; 

Abadie & Gardeazabal, 2003; Blomber et al. 2004). 

2.3 Negative outcome links 

2.3.1 Conflict 

Internal conflict plays a major role in determining the political economy of many nations 

and it is believed that it leads to political instability, poor quality of institutions, poorly 

designed economic policy and disappointing economic performance (Alesina et al. 2003). 

It has been found that armed conflicts and economic development are negatively 

correlated (Barro, 1991). It was also stated that civil wars have a huge negative and long-

lasting effect on the economic success of a country in terms of income per capita 

(Montalvo & Reynal-Querol, 2005). The negative effect of conflict on economic 

outcomes of a country is well-documented and is hard to argue with. 

 

Historically, ethnic diversity caused increased levels of conflict because of ethnic 

nationalism. It caused either interstate conflict as was the case of France and Germany, 

or intrastate conflict such as Balkan wars after the collapse of the USSR (Suny, 1993; 

Forrest, 2009; Schulze, 2013). Ethnic nationalism is the belief that a nation should be 

strictly defined by ethnicity, common language or common faith, among others. Hence, 

leading to one or more groups within a country to want an independent state for 

themselves based on one of the above-mentioned common attributes, this can also lead to 

outright extermination of other ethnicities (Smith, 1981; Triandafyllidou, 1998). 

Montalvo & Reynal-Querol (2005) also show that ethnic diversity causes increased 

incidence of civil wars. Hegre & Sambanis (2006) find that ethnic diversity is correlated 

with the incidence of small-scale conflict. Collier et al. (2004) and Fearon (2004) provide 

some evidence that in more ethnically diverse societies conflict is harder to stop. 

 

To sum up, higher ethnic diversity has been associated with higher incidence of civil 

conflict, and in turn, civil conflict has been found to negatively affect economic growth. 

Hence, ethnic diversity can negatively affect economic growth through conflict. 
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2.4 Positive outcome links 

2.4.1 Trust 

A number of studies discuss a possibility of a positive link between ethnic diversity and 

different economic and social outcomes. One aspect of society is trust in other members 

of said society, referred to in literature as generalized trust.  Dincer (2011) reports a U-

shaped relationship between ethnic diversity and trust, with trust being minimized when 

the ethnic fractionalization index is equal to 0.34, after which level, relationship becomes 

positive and more diversity induces more trust. Apparently, after that level ethnic groups 

have troubles coordinating their growth-stifling activities (Olson, 1965). Gerritsen and 

Lubbers (2010) explore the individual respondents’ data in a multilevel model for 

European countries and find that ethnic diversity is positively correlated with generalized 

trust. Recent review of the literature on social cohesion finds no support to the idea that 

ethnic diversity decreases social cohesion; in fact, the opposite might be the case (van der 

Meer and Tolsma, 2014). 

 

If one is to consider trust as a channel through which ethnic diversity affects growth, then 

the link between trust and economic growth is also necessary. Several studies investigate 

the effect and causal relationship of trust and economic growth. Perhaps the most 

important study on this topic was done by Helliwell & Putnam (1995). They provided a 

seminal study which suggested that substantial differences in institutional and economic 

performance between Northern and Southern Italy could be explained by stable 

differences in social characteristics such as trust. Dincer & Uslaner (2009) also find a 

positive relationship between trust and growth on data from U.S. states. Therefore, the 

above two paragraphs explained that ethnic diversity can positively affect trust, which 

then positively affects economic growth. 

2.4.2 Misallocation of labor 

Misallocation means that the factors of production, be it capital, labor or resources are 

not allocated efficiently across firms in an economy. This can lower aggregate total factor 

productivity (TFP) and output per worker (Restuccia & Rogerson, 2008; Hsieh & 

Klenow, 2009). By reducing misallocation, as Hsieh & Klenow (2009) show on examples 

of China and India, very substantial gains in aggregate TFP can be achieved. 
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A positive link between ethnic diversity and economic growth that stems from reducing 

labor misallocation is presented by Alesina et al. (2016). They decompose population 

diversity into a size (share of immigrants) and variety (diversity of immigrants) 

components and find that the diversity of immigrants relates positively to measures of 

economic prosperity. They argue that this result is explained by closing the misallocation 

and skill complementarity: rich countries attract migrants and more diverse migrants 

mean that their fit for the job is greater since potential labor pool to draw from is larger. 

2.5 Ethnic fractionalization within economic growth framework 

To test the effects of diversity on growth we will start with the neoclassical growth model. 

This model is the starting point of almost all analyses of growth (Romer, 1996) and used 

extensively as a growth accounting device. The main advantage of using this model is 

that it provides us with proven variables that explain growth. These variables are used as 

robust control variables with clearly defined signs and expected effects on economic 

growth. Therefore, when using the neoclassical model as basis for econometric analysis 

it can be clearly seen when something is not correct with the model. This clarity and 

simplicity of the base model are useful given the relative unpredictability and complexity 

of the diversity measures. 

 

We will use a modified production function from Jones (2016): 

𝑌𝑡 = 𝐴𝑡𝑀𝑡𝐾𝑡
𝛼𝐻𝑡

1−𝛼 

Where 𝑌𝑡 is output, 𝐾𝑡 is capital, 𝐻𝑡 is human capital, 𝐴𝑡 is the economy’s stock of 

knowledge or technology, and 𝑀𝑡 is a misallocation index which goes from 0 to 1, the 

higher the misallocation, the lower is the index. 𝐴𝑡 and 𝑀𝑡 together are total factor 

productivity (TFP). 

 

How might ethnic fractionalization affect the society’s ability to produce aggregate output 

given the resources? In previous chapter we have speculated that the positive effect is 

likely to come through the misallocation term 𝑀𝑡. If a society is willing to accept people 

from a variety of birthplaces and does not penalize them for their ethnicity, then the talents 

of these individuals become available on the labor market. If it instead penalizes them, 

then this results in misallocation of labor. Costs of misallocation might be huge and their 

causes are still underexplored (Restuccia & Rogerson, 2017). 
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𝐴𝑡 denotes the economy’s stock of knowledge which is interpreted by Jones (2016) as a 

pool of ideas or technology. Negative effect of ethnic diversity on 𝑌𝑡 can come through 

𝐴𝑡 term. Ethnic diversity has been associated with low public goods provision (e.g., 

Alesina, Baqir, & Easterly, 1999; Miguel & Gugerty, 2005). Low public goods provision 

implies low provision of quality education and research among others. This can hurt 

development and adoption of new technologies and production techniques which in turn 

reflects on lower productivity. 

 

Other factors can positively affect 𝐴𝑡, which in turn positively affects 𝑌𝑡. One factor is 

foreign direct investments since they often come with the knowledge of techniques used 

in countries currently at technological frontier (Borensztein et al., 1998, Benhabib & 

Spiegel, 2005). The improved production techniques increase TFP, which increases 𝑌𝑡. 

 

To obtain the equation specification, divide 𝑌𝑡 by the total population 𝐿𝑡 and take logs: 

𝑦𝑡 = 𝛽𝑘𝑡 + ℎ𝑡 + 𝑧𝑡 

where 𝑦𝑡 is natural log of per capita output, 𝑘𝑡 is natural log of per capita physical capital, 

ℎ𝑡 is natural log of per capita human capital (could be approximated by average years of 

schooling), and 𝑧𝑡 is labor-augmenting TFP. The latter term is from Jones (2016). We 

will decompose it by the labor force participation 𝜆𝑡 (or labor per capita), and two 

components: one is due to foreign direct investments 𝜙𝑡, another is for ethnic 

fractionalization 𝑋𝑖. With this modification model becomes: 

𝑦𝑖𝑡 = 𝛼1𝑘𝑖𝑡 + 𝛼2𝜆𝑖𝑡 + 𝛼3𝜙𝑖𝑡 + 𝛼4𝑋𝑖 + 𝛼5ℎ𝑖𝑡 + 𝜀𝑖𝑡 
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3 Background 

3.1 Outline of definitions 

In order to measure ethnic diversity, one has to define what exactly ethnicity is. One could 

try to define ethnicity based purely on one parameter such as genetic differences or place 

of birth. Or one could combine a few of those characteristics together and say that this is 

the correct way. Another solution would be to base ethnicity on surveys, that is, to ask 

the populace about what ethnic group they perceive themselves as members of, but even 

then, what exactly do we ask, what is an ethnic group, is it a caste, a clan, a common 

language or a common set of traditions. There is no one universal definition of ethnicity 

that would be accepted as entirely correct. This poses a problem when working with such 

variables as ethnic diversity, a decision has to be made on what the definition of ethnicity, 

although a priori incorrect, would be so that using that definition we could subsequently 

measure diversity. 

A common way of measuring ethnic diversity is by calculating a fractionalization index 

(Alesina et al. 2003; Montalvo & Reynal-Querol, 2005). The index is discussed in detail 

in the following sections. Definition is important because based on this definition the 

indices of diversity are calculated, and then those indices are included in econometric 

analysis to provide results. So ultimately the definition to a large extent decides the result. 

3.2 Measuring diversity 

The generalized formula for computing the fractionalization index: 

 

Where 𝜋𝑖 is the proportion of people who belongs to group 𝑖 in the total population and 

𝑖 = 1,2,3, … ,𝑁.  𝑁 is the number of ethnic groups. 

 

The ethnic fractionalization index (FRAC) is computing the probability that two 

randomly drawn individuals are not of the same ethnic group. The index goes from 0 to 

1, where 0 means that the population is completely homogeneous and 1 means that each 
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person belongs to a different group. Below is an example to provide some intuitive sense 

behind it. 

 

Table 3.2 

Country Structure of population FRAC 

A Perfectly homogenous 0 

B 2 groups (0.5, 0.5) 0.50 

C 3 groups (0.55, 0.30, 0.15) 0.59 

D 4 groups (0.25, 0.25, 0.25, 0.25) 0.75 

 

In Table 3.2 “structure of population” denotes the composition of population, for example 

different ethnicities. Let’s focus on Country B. In parentheses are the respective shares of 

ethnicities, (0.5, 0.5) means that the population is split evenly into two ethnic groups. 

Then the fractionalization index for country “B” (FRAC) is computed to be 0.5, this 

means that there is a 50% chance that two randomly drawn people from population of 

country “B” will have different ethnicity. The same procedure can be applied to calculate 

the fractionalization index for the rest of the countries. 

3.3 Brief history on development of diversity indices 

3.3.1 Ethno-Linguistic Fractionalization Index (ELF) 

Even though this index will not be used in the empirical and analysis parts, it is necessary 

to mention due to its importance in the development of the new indices by Alesina et al. 

(2003) and subsequently the update of the index by us. Ethno-Linguistic Fractionalization 

Index is the best known and, in the past, most widely used index that measures national 

homogeneity (Fearon, 2003; Montalvo & Reynal-Querol, 2005). ELF index was 

calculated based on the data from Atlas Narodov Mira compiled in 1964 by Soviet 

cartographers and used by a generation of economists (e.g. Mauro, 1995; Easterly & 

Levine, 1997; La Porta et al. 1999). However, this index was criticized by other 

researchers mainly because it is largely based on linguistic differences (e.g. Alesina et al. 

2003; Posner 2004; Cederman & Girardin, 2007). For example, if one uses this index to 

see how ethnically diverse the U.S is, that would result in white and Afro-Americans 

being in the same ethnic group only because they speak the same language. 
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As mentioned previously, the values of diversity indices are very sensitive to 

specification. If the specification of an ethnic group changes, then the calculated value of 

the index also changes. Since the indices are then used to empirically test various 

relationships, said specification can greatly affect results. Therefore, researchers went 

beyond the simplicity of ELF index´s assumption. One of the most ambitious attempts to 

do so was made by Alesina et al. (2003), who constructed three new indices that captured 

a wider array of cultural dimensions (Patsiurko et al. 2012). 

3.3.2 Ethnic, Linguistic and Religious Fractionalization (Alesina et al. 2003) 

In their paper, Alesina et al. (2003) construct three new indices, one based on a broad 

measure of ethnicity, one based strictly on language and one based on religion (Montalvo 

& Reynal-Querol, 2005). By doing so, they separated language from ethnicity, which was 

not the case in the ethno-linguistic index, where ethnicity and language were combined 

together. This isolation of ethnic diversity allowed to control for important physical 

factors such as racial origin or skin color. This caused indices in some world regions to 

change significantly. For example, if one were to measure a level of national 

heterogeneity in Latin America with “old” ethno-linguistic index and relatively new 

ethnic fractionalization index from Alesina et al. (2003) then, on average, the new one 

will show much higher diversity across this region. The reason for this is the fact that 

because of former colonies the majority of people in Latin America speak the same 

languages, such as Spanish, Portuguese and English, which make this part of the world 

almost homogenous when using the ELF index that relies mostly on language 

distinctions. Whereas the new index captures the important physical aspects of ethnicity 

which were obscured in commonly used ELF index. Additionally, Alesina et al. (2003) 

included religion as a measure of diversity, which was not included at all in the ELF 

index. Another advantage of the index over the ELF, is that Alesina et al. (2003) used 

twice as many countries in his sample. If being precise, between 190 and 215 countries 

were used to calculate new indices, depending on the type of index, versus 112 countries 

used to calculate the ELF index. 

 

A main drawback is that even though the majority of data is collected from Encyclopaedia 

Britannica, different sources were also used, like CIA World Factbook, Levinson and 

Minority Rights Group International. These sources list their data for periods different 



 

 12 

from Encyclopaedia Britannica and from each other. Using data from different sources 

and periods at the same time could negatively affect robustness of the index. The 

drawback of using different sources and different years is however, unavoidable, since 

there is no unified survey on diversity data taking place in all countries at the same time. 

3.4 Updated Ethnic Fractionalization Index 

We also base our index solely on ethnic data. This approach allows us to isolate the effect 

of ethnicity on growth and provides a possibility to do a robustness check using the ethnic 

fractionalization index of Alesina et al. (2003) that is constructed in the same vein. 

 

As mentioned previously in the introductory part, the beginning of the 21st century 

brought about big changes in ethnic composition of world nations. Therefore, it makes 

more sense to update the index rather than use pre-existing ones. For example, indices of 

Alesina et al. (2003) were calculated using the data on ethnic groups from 1979-2001. 

Hence, if we use their index to examine the relationship between ethnic diversity and 

GDP per capita growth for period beyond 2001, the result may be misleading. With an 

updated index we will be able to properly capture the increased level of diversity in a 

countries sample and see how it affects economic growth. 

 

As we argued in the outline of definitions section, in order to calculate a new index of 

diversity it is necessary to define what an ethnic group is. To construct our index, we 

decide to take the definitions of ethnicity as given by the sources. Meaning that a source 

defines how it will separate ethnic groups from one another and creates a pie chart with 

share of ethnic groups as percent of population. We on our part take these percentages 

and use them in a formula to calculate the index of ethnic fractionalization. The main 

difference of our index with the index of Alesina et al. (2003) is that the sources updated 

the data as far as 2017, in turn allowing us to update the index. Our main source is 

Encyclopaedia Britannica as in many instances it provides more detailed ethnic group 

definitions. Meaning that, for example, it separates Arab and Berber into separate ethnic 

groups, whereas CIA World Factbook lists them as a single group. Taking the ethnic 

groups as given is a viable approach if all of the data for all countries is taken from a 

single source, so that the ethnic groups are defined “on the same level”, meaning that for 

example, Arab and Berber groups must be listed as separate for all countries, and not 

separate in some, and as one group in others. Because of this reason, the countries that 
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did not have any data on ethnic groups available from Encyclopaedia Britannica were 

studied on a case by case basis from other sources to eliminate any discrepancies in the 

definitions of ethnic group. 

 

Previously it was mentioned that we take the definitions of what an ethnic group is 

directly from the sources. The reason for this is that creating our own definition of an 

ethnic group and subsequently dividing each and every country in the world according to 

it, is the most time consuming process when calculating an index of ethnic diversity and 

this step alone can take months to accomplish. 
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4 Empirical framework 

4.1 Data 

At first using a cross-section with change in GDP as a dependent variable and initial 

conditions as independent variables was considered. However, a panel approach is chosen 

instead because it provides us with a larger sample size, increased variability of the data, 

and therefore improves the overall efficiency of our estimates (Hsiao, 2014). The 

increased sample size is especially beneficial for our limited time period to increase the 

total number of observations. 

 

The dataset is a panel at country level for 217 countries regardless of region or 

development status for the period of 2003-2015. Even though the timeframe is small, this 

particular period was chosen because we are looking to test how previous results of 

1960s-1980s hold with modern realities without capturing very major events that could 

significantly affect results, such as the aftermath of breakup of the USSR, 9/11 and large-

scale wars in the early 2000s. 

 

All of the data, except for the indices, was collected from The World Bank. For the 

purpose of this thesis we have calculated an index of ethnic fractionalization using 

updated data on ethnic groups in 217 countries. Majority of the data for the index was 

collected from Encyclopaedia Britannica (194 countries), other sources include CIA 

World Factbook (20 countries) and Census bureaus (3 countries). The period of ethnic 

group data used ranges from 2000 to 2017. Note that the index of ethnic diversity by 

Alesina et al. (2003) is used as a robustness check and is included as given by its authors. 

All of the variables were adjusted for inflation where applicable. 

 

4.2 Variables 

4.2.1 Dependent variable 

Since we use the neoclassical model as a base, the left side of the equation is income. This 

model does not specify exactly by which economic measure income should be 

represented. However, previous studies that have dealt with the effect of ethnic diversity 

on growth have employed GDP per capita (Easterly & Levine, 1997; Alesina et al. 2003; 
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Patsiurko et al. 2012). Following the lines of previous research, we have chosen to use 

GDP per capita, adjusted for inflation, as the dependent variable in this paper. 

4.2.2 Independent variables 

Independent variables according to the neoclassical growth model are capital, labor and 

human capital. Capital is included as gross capital formation. Labor is included as 

workforce (amount of people eligible for work) in a country. Capital and Labor are taken 

in per capita form. Human capital is included in the model in the form of average years 

of education. After the basic control variables, two types of dummies are included. Time 

dummies for each year are added to take care of the time trend inherent in growth 

variables such as GDP per capita and capital. Another set of dummies are regional 

dummies added to account for differences in development across world regions. The 

regions are: America and Caribbean, East-Asia and Pacific, Europe and Central Asia, 

Middle East and North Africa, Sub-Saharan Africa. Only four are included in the 

regression to avoid perfect multicollinearity. The independent variable we are most 

interested in is represented by the updated index of ethnic diversity. 

 

In addition to the basic growth variables, variable of interest and necessary time and 

regional dummies, we will introduce some additional control variables. First, Foreign 

Direct Investment (FDI) net inflows is introduced as investment. Investment is a variable 

commonly used as a control by previous researchers (see Montalvo & Reynal-Querol, 

2005; Gören, 2014; Bove & Elia, 2016). Another variable is urban population measured 

in terms of percent of a country’s population living in urban areas. This is added to control 

for differences in development between individual countries, as opposed to regional 

dummies, which control for differences in development between world regions. Urban 

population is chosen because a country’s development and income are positively 

correlated with the proportion of population living in urban areas (Bloom et al. 2008). 
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4.3 Data summary 

 

Table 4.3.1 

Variables Source Unit Period 

Dependent    

GDP per capita WB US$ 2003-2015 

Independent    

Capital per capita WB US$ 2003-2015 

Labor per capita WB people 2003-2015 

FDI net inflows WB US$ 2003-2015 

Schooling WB years 2005 

Urban population WB % 2003-2015 

 

Table 4.3.2 Indices1 

Variables Source Unit Period 

Updated ethnic fractionalization 

index 

EB; CIA; 

Census 

Index 2000-2017; (2018) 

Ethnic fractionalization index Alesina et al. 

(2003) 

Index 1979-2001; (2003) 

 

 

Table 4.3.3 Definitions summary 

Designation Description 

GDP per capita Annual values of real GDP per capita 

Capital per capita Capital formation divided by the total population 

Labor per capita Amount of people eligible to work divided by the total population 

FDI net inflows Net inflows of foreign direct investment 

Schooling Barro-Lee average years of total schooling 

Urban population Percent of population living in urban areas 

Indices Ethnic fractionalization indices. Includes both the index made by 

us, and by Alesina et al. (2003). 

 

In addition to the above, Appendix I summarizes the two indices of diversity for every 

country, the sources used, and the years in which the sources compiled the data. 

 

                                                             
1 ”Period” column shows the years sources compiled the data which is used for index calculation. 
In parentheses is the year index was calculated in. 
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4.4 Descriptive statistics2 

Table 4.4.1 Descriptive statistics 

Variable Obs Mean Std. 

Dev. 

Min Max Skewness 

GDPpc 2584 13952.41 19666.44 193.87 144246.4 2.1643 

CapitalPC 1973 3385.02 4651.59 0.0000 29576.42 2.1265 

LaborPC 2427 0.4381 0.0876 0.1978 0.7545 -0.1836 

FDI 2319 9.98e+09 3.71e+10 -2.90e+10 7.22e+11 8.2243 

Schooling 1872 7.5600 3.0971 1.110 13.130 -0.2288 

UrbanPop 2791 57.739 24.556 8.445 100.00 -0.0275 

UPD_Index 2665 0.429 0.2851 0.000 0.9355 0.0379 

Ethnic_AL 2665 0.402 0.2743 0.000 0.9302 0.0595 
 

The main bit of information we can see from descriptive statistics is the extent to which 

the panel is unbalanced. However, this is not a major issue since the observations are 

missing at random. Another interesting indicator is the extreme maximum value of GDP 

per capita at $144 246. This outlier belongs to Monaco and is the only observation for 

this country in the entire dataset. Only complete observations where the cross-section is 

observed across the entire time-period are included in the estimation, meaning that this 

outlier cannot create problems in the results. 

 

From the Table 4.4.1 we can also see that GDP per capita, capital per capita and FDI net 

inflows are right skewed. Hence, those variables are transformed to logarithmic form to 

bring them closer to a normal distribution. 

 

Concerning the indices. By comparing the updated index with the index provided by 

Alesina et al. (2003) we can now see from the mean value of the updated index that indeed 

the world on aggregate became more diverse by approximately 0.027, or by 2.7%. This 

supports our expectation that diversity has increased since 1960-1980s. The difference 

between the two indices is not large, as Alesina et al. (2003) argued, the change in ethnic 

composition of societies is largely a slow process. Therefore, it makes sense that the index 

has not changed too much. Since the missing values from both the updated index and the 

indices of Alesina et al. (2003) match the already missing values from The World Bank, 

                                                             
2 Abbreviations: PC=per capita; UPD=Updated; AL=Alesina et al. (2003) 
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their indices can be said to be available for all the countries actually included in the 

estimation. Thus, both indices have effectively no missing observations. 

 

4.5 Correlation matrix 

Table A.1 in Appendix II contains the correlation matrix for all the variables. We can 

already see that logged Capital per capita is a problematic variable for two reasons. First, 

it is almost perfectly correlated with the dependent variable, logged GDP per capita. This 

presents a problem as they essentially explain the same economic outcome. Second, it has 

very high (above 0.70) correlation with three other control variables, logged FDI (lnFDI), 

Schooling and Urban Population, therefore it also presents a problem of multicollinearity. 

We are not dropping it just yet however, as we want to see the variance inflation factors 

first and drop variables based on those. The negative correlations between the indices of 

diversity and GDP per capita are also evident. 

4.6 Assumptions 

Even though the data for the calculation of the indices is collected at various years, the 

index itself is calculated only once. In our case the data was collected from 2000 to 2017 

and the index was calculated in 2018. In order to use the index in a dataset with other 

years and not only 2018, the assumption that the index is time-invariant has to be made. 

This assumption can be supported with the argument that changing a country’s ethnic 

diversity composition is a difficult task in a timeframe of 13 years, short of drastic events 

such as genocide or mass displacements (Alesina et al. 2003). 

 

4.7 Model selection 

The model selection process involves choosing between the available models to find 

which one is the preferred choice for the data at our disposal. We test three models 

commonly used with panel data, Pooled OLS regression, Random effects model (REM), 

and a Fixed effects model (FEM). The test results are discussed in the following 

paragraphs and the outputs of the tests can be found in Appendix II. 

 

Breusch-Pagan LM test is used to distinguish between Pooled and REM. The test results 

say that we should use a random effects model. The large sample size (N=217) with a 
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short timeframe (T=13) also speaks in favor of the random effects model (Gujarati & 

Porter, 2009). However, to be objective it is also necessary to test between a fixed effects 

model and a random effects model to be sure that random effects is indeed the only 

preferred choice. A Hausman test can distinguish between the two models. Under the null 

hypothesis a RE model is preferred, whereas under alternative the FE model is preferred. 

The results of the test indicate that the fixed effects model is preferred over a random 

effects model. 

 

Not only is a FE model backed by the Hausman test, this model would also be useful to 

account for individual differences between countries, an advantage, for example a Pooled 

OLS regression does not provide. However, it cannot be used because we have time-

invariant variables, and a fixed effects model cannot estimate coefficients for such 

variables. Because of this reason a FEM is not an option even as a robustness check for 

only our control variables, since one of them (Schooling) is also time-invariant. 

 

We arrive at a conclusion that we need a model that takes into account the fixed effect 

assumption that the individual-specific effects are correlated with the independent 

variables and at the same time allows for time-invariant variables to be present in the 

model. Hausman-Taylor model meets all of the above criteria. 

4.8 Estimated model 

The estimated model can be expressed as: 

𝑙𝑛𝑌𝑖𝑡 = 𝑇𝑡𝛽1 + 𝑙𝑛𝐾𝑖𝑡𝛽2 + 𝛬𝑖𝑡𝛽3 + 𝑙𝑛𝛷𝑖𝑡𝛽4 + 𝑋𝑖𝑎1 + 𝑅𝑖𝑎2 + 𝛤𝑖𝑎3 + 𝛩𝑖𝑎4 + 𝜀𝑖𝑡 + 𝜇𝑖𝑡 

 
Where: 
 

Designation Variable 

 Dependent 

lnYit Log of GDP per capita 

 Independent 

Tt Time dummies 

lnKit Log of Capital per capita 

Λit Labor per capita 

lnΦit Log of FDI net inflows 

Xi Variable of interest (index) 

Ri Regional dummies 
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Γi Average years of schooling 

εit Error term 

µit Unobserved random effect 

 

Where also: 

 

• Tt is assumed to be time-varying and uncorrelated with µit 

• Xi and Ri are assumed to be time-invariant and uncorrelated with µit 

• lnKit, Λit, lnΦit are assumed to be time-varying and correlated with µit 

• Γi and Θi are assumed to be time-invariant and correlated with µit 

 

Hence: 

 

• Tt is said to be time-varying and exogenous within the model 

• Xi and Ri are said to be time-invariant and exogenous within the model 

• lnKit, Λit, lnΦit are said to be time-varying and endogenous within the model 

• Γit and Θi are said to be time-invariant and endogenous within the model 

 

To explain the above. The Hausman-Taylor (HT) model classifies variables by using 

two dimensions. First, whether a variable is time-varying or time-invariant, and second, 

whether the variable is correlated with the individual-specific unobserved random effect 

(hence, endogenous), or uncorrelated with the individual-specific unobserved random 

effect (hence, exogenous). 

 

The assumption that only some of the regressors are exogenous and others endogenous 

is both stronger than that of a REM, which assumes complete exogeneity of the 

regressors, and stronger than that of FEM, which assumes complete endogeneity of the 

regressors. In addition, exogenous variables in HT are assumed to affect the endogenous 

ones, but not vice-versa. For example, ethnic diversity (exogenous variable) affects 

capital (endogenous variable), and capital in turn affects GDP growth. But ethnic 

diversity is assumed to be unaffected by any other variables in the system. 
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In the equation above we have already specified which variables are assumed to be 

endogenous and which exogenous, but what is the reasoning behind the assumption that 

for example, capital is endogenous. Designating variables as endogenous or exogenous 

is not as a clear-cut process. The same variable can be either endogenous or exogenous 

dependent on model specification, which other variables are included, what the 

dependent variable is, or what the research question is, among others. In addition, it is 

very difficult to statistically prove definite endogeneity or exogeneity of a particular 

variable. Our chosen way of identifying variables as endogenous or exogenous is 

reverse causality. It makes intuitive sense that for example, income (or output) is 

affected by the amount of capital, but the more income one has, the more capital they 

can acquire. If income is a dependent variable and capital is an independent one, then 

there is reverse causality between them and it is said that “endogeneity is caused by 

reverse causality”, hence capital is an endogenous independent variable in this example. 

 

Using reverse causality, we can then support the assumptions of endogeneity and 

exogeneity in a Hausman-Taylor model outlined in the beginning of this section. Note 

that the variables described next are assumed to be endogenous or exogenous only 

within the framework of our model and our timeframe. This section is not intended to 

make general statements about definite endogeneity or exogeneity of particular 

variables. 

 

Hence: 

Time dummies (Tt): are assumed to be time-varying and exogenous within the model, 

because time is time-varying and is one of the variables that are always exogenous, 

because nothing affects the passage of time. 

 

Diversity indices (Xi): if using reverse causality as reasoning for endogeneity, then the 

diversity indices can be endogenous. Because for example, richer countries attract more 

immigrants. However, we assume it to be exogenous within our model for the following 

reason. If it is designated as endogenous, this results in the control variables acting 

erratically, they change signs to the incorrect ones, as well as lose significance. Therefore, 

we know that it is correct for the indices of ethnic diversity to be exogenous within the 

framework of our model, but we do not know why it is the case. 
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Capital (lnKit): is assumed to be endogenous within the model. When looking at reverse 

causality as a cause of endogeneity Capital is perhaps the most endogenous variable in 

our equation. The example given previously about the relationship of capital with income 

(GDP per capita), whereas the more income one has the more capital they can acquire 

supports reverse causality if GDP is the dependent variable and capital is a regressor. 

Moreover, the correlation matrix described in descriptive statistics section shows that the 

correlation between GDP per capita and Capital is very high3, meaning that the two 

variables are very similar.  Correlation does not imply causality but, shows that the two 

variables go hand in hand. 

 

Labor (Λit): is assumed to be endogenous. Labor might exhibit reverse causality with 

GDP per capita because of the following reason. Say labor increases, then output should 

increase, however the more output is produced the more workplaces might become 

available because the economy is booming. Hence, we assume labor in terms of 

workplaces is endogenously determined within the model. 

 

FDI (lnΦit): is assumed to be endogenous. Schneider & Frey (1985) show that the higher 

real per capita GNP is, the higher is the level of foreign direct investment.  In other words, 

they have found that gross national product is the determinant of foreign direct 

investment. Therefore, if FDI is an independent variable and GDP per capita is the 

dependent, we can say that there is reverse causality, hence FDI is endogenous within the 

model. 

 

Schooling (Γit): is assumed to be endogenous. Even though it is time-invariant and hence 

can be specified as exogenous, we will assume schooling to be endogenous for the 

following reason. In general people in more economically developed countries are more 

likely to enroll in tertiary education (The World Bank, Task Force on Higher Education 

in Developing Countries, 2000). This means that economic success is the determinant of 

schooling. Meaning not only Schooling affects GDP per capita, but GDP per capita also 

affects schooling. Therefore, there is a reverse causality relationship between them, 

therefore Schooling is endogenous. 

                                                             
3 The correlation is 0.9794 
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Every regression will be run using the above estimated model, only the Xi (index) variable 

will change and every subsequent estimated model equation will specify which index was 

used. 

 

Additionally, Capital per capita is removed from the model for subsequent estimations 

due to high multicollinearity, its VIF>5 (Craney & Surles, 2002). (see Figure 2 in 

Appendix III). The model is run using robust standard errors. 
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5 Results 

5.1 Updated Ethnic Fractionalization 

The estimated model for updated ethnic fractionalization can be expressed as: 

 

𝑙𝑛𝑌𝑖𝑡 = 𝑇𝑡𝛽1 + 𝑙𝑛𝐾𝑖𝑡𝛽2 + 𝛬𝑖𝑡𝛽3 + 𝑙𝑛𝛷𝑖𝑡𝛽4 + 𝑋𝑖𝑎1 + 𝑅𝑖𝑎2 + 𝛤𝑖𝑎3 + 𝛩𝑖𝑎4 + 𝜀𝑖𝑡 + 𝜇𝑖𝑡 

 

Where: 

Designation Variable 

 Dependent 

lnYit Log of GDP per capita 

 Independent 

Tt Time dummies 

Λit Labor per capita 

lnΦit Log of FDI net inflows 

Xi Updated ethnic fractionalization index 

Ri Regional dummies 

Γit Average years of schooling 

εit Error term 

µit Unobserved random effect 

 

Result: 

Variable Coef. (p-value) 

  
TVexogenous  

Y2003 -0.2330 (0.000) 

Y2004 -0.1982 (0.000) 

Y2005 -0.1783 (0.000) 

Y2006 -0.1452 (0.000) 

Y2007 -0.1160 (0.000) 

Y2008 -0.0945 (0.000) 

Y2009 -0.1075 (0.000) 

Y2010 -0.0887 (0.000) 

Y2011 -0.0685 (0.000) 

Y2012 -0.0486 (0.000) 

Y2013 -0.0304 (0.003) 

Y2014 -0.0150 (0.140) 

  

TVendogenous  

LaborPC 0.4956 (0.002) 

UrbanPop 0.0078 (0.000) 

lnFDI 0.0098 (0.000) 
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TIexogenous  

UPD_Index -0.3658 (0.264) 

R_AmCaribbean 0.2078 (0.641) 

R_EASPacific 0.2093 (0.570) 

R_EurCA 0.2241 (0.752) 

R_MENA 0.9774 (0.007) 

  
TIendogenous  

Schooling 0.3122 (0.007) 

  

constant 5.4655 (0.000) 

p-values in parentheses  

TVexogenous=time-varying exogenous; 
TVendogenous=time-varying endogenous; 
TIexogenous=time-invariant exogenous; 
TIendogenous=time-invariant endogenous; 

 

 

5.2 Ethnic fractionalization (Alesina et al. 2003) 

The estimated model for ethnic fractionalization could be written as: 

 

𝑙𝑛𝑌𝑖𝑡 = 𝑇𝑡𝛽1 + 𝑙𝑛𝐾𝑖𝑡𝛽2 + 𝛬𝑖𝑡𝛽3 + 𝑙𝑛𝛷𝑖𝑡𝛽4 + 𝑋𝑖𝑎1 + 𝑅𝑖𝑎2 + 𝛤𝑖𝑎3 + 𝛩𝑖𝑎4 + 𝜀𝑖𝑡 + 𝜇𝑖𝑡 

 

Where: 
 

Designation Variable 

 Dependent 

lnYit Log of GDP per capita 

 Independent 

Tt Time dummies 

Λit Labor per capita 

lnΦit Log of FDI net inflows 

Xi Ethnic fractionalization (Alesina et al. 2003) 

Ri Regional dummies 

Γit Average years of schooling 

εit Error term 

µit Unobserved random effect 
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Result: 

 

Variable Coef. (p-value) 

  

TVexogenous  

Y2003 -0.2327 (0.000) 

Y2004 -0.1981 (0.000) 

Y2005 -0.1781 (0.000) 

Y2006 -0.1450 (0.000) 

Y2007 -0.1159 (0.000) 

Y2008 -0.0944 (0.000) 

Y2009 -0.1074 (0.000) 

Y2010 -0.0886 (0.000) 

Y2011 -0.0684 (0.000) 

Y2012 -0.0486 (0.000) 

Y2013 -0.0304 (0.003) 

Y2014 -0.0150 (0.141) 

  

TVendogenous  

LaborPC 0.4950 (0.002) 

UrbanPop 0.0079 (0.000) 

lnFDI 0.0098 (0.000) 

  

TIexogenous  

Ethnic_Alesina -0.9774 (0.003) 

R_AmCaribbean 0.1070 (0.808) 

R_EASPacific 0.0284 (0.938) 

R_EurCA 0.0492 (0.944) 

R_MENA 0.8168 (0.022) 

  

TIendogenous  

Schooling 0.3031 (0.008) 

  
constant 5.9004 (0.000) 

p-values in parentheses  

TVexogenous=time-varying exogenous; 
TVendogenous=time-varying endogenous; 
TIexogenous=time-invariant exogenous; 
TIendogenous=time-invariant endogenous; 
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5.3 Interpretation 

The interpretation of the Alesina et al. (2003) ethnicity index is the following. If the 

probability that two randomly selected individuals are not of the same ethnic group 

increases by 1 percentage point, then GDP per capita decreases by approximately 

0.98%, ceteris paribus (0.01 × (−0.98) × 100% ). One standard deviation in ethnic 

fractionalization (0.26) therefore brings GDP per capita down on average by 25%. 

Standard deviation for the natural logarithm of GDP per capita is 1.52, or 𝑒1.52 − 1 ≈

357%, so we can say that change Alesina’s index explains 
25

357
≈ 7% of the variation 

in GDP per capita. This number looks correct and is comparable in magnitude with 

the original study. 

 

While original index by Alesina et al. (2003) is significant, its modified version 

presented in Section 5.1 is not. Despite the expected negative sign, both magnitude 

and statistical significance are markedly lower. 
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6 Analysis 

Two key findings emerge from our study. First, is that the world on aggregate has become 

more diverse. Second, when we update the index of ethnic diversity with more recent 

data, it is insignificant, while preserving a negative sign. This in turn implies that ethnic 

diversity has become an insignificant factor in determining economic growth in 

comparison to the decades examined by Alesina et al. (2003)4. In turn, when ethnic 

fractionalization index in the original version by Alesina et al. (2003) enters our equation, 

it appears to negatively affect GDP per capita. 

The magnitudes for all the coefficients are realistic, so we have a puzzle to explain. How 

come that when updated, fractionalization index loses its statistical significance on the 

same dataset? When using the index provided by Alesina et al. (2003) in our model, it 

gives the expected negative coefficient that is significant, just as in their original study. 

This gives us a reason to believe that the insignificance of our updated index is indeed the 

correct outcome. We argue that hints of a possible explanation lie in the channels through 

which ethnic diversity affects growth. Increases in the positive channels could balance-

out the already present negative channels, therefore removing a clear negative role of 

ethnic diversity in economic growth. 

One of the positive channels is social trust, otherwise called generalised trust. According 

to Dincer (2011) there is a U-shaped relationship between trust and ethnic 

fractionalization, where trust is minimised at index value of 0.34, after which more 

diversity induces more trust. Ethnic fractionalization index by Alesina et al. (2003) 

averages at 0.402 for the entire world. Whereas our updated index equals 0.429 on 

average for the same sample of countries. This implies that the world on aggregate has 

become more diverse by approximately 2.7%, but more importantly moved further away 

from the minimising value of 0.34, meaning that trust on aggregate has also increased. 

Trust in turn, has a positive effect on economic growth as outlined in the theory section. 

This is a positive change of the effect of ethnic diversity on economic growth through an 

increase in trust. 

                                                             
4 They examined three decades, 1960; 1970 and 1980. 
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Another positive channel is misallocation of labor. Immigration has increased since the 

time-period considered by Alesina et al. (2003) and societies have become more diverse 

(Castles, 2013). The last is also evident from the mean value of the indices (see descriptive 

statistics). Therefore, the labor markets have become more saturated in terms of talents, 

skills and work experiences. This means that the misallocation of labor decreased because 

every employer in the economy has now more opportunities to hire those workers that fit 

his/her job in the best possible way. The reduced misallocation of labor is associated with 

increased level of total factor productivity and ultimately contributes to economic growth 

(Restuccia & Rogerson, 2008; Hsieh & Klenow, 2009). 

The insignificance of ethnic diversity could also be credited to a decrease in the negative 

channels. However, this is not the case with at least conflict. As outlined in the theory 

section, high levels of ethnic diversity have been linked with increased incidence of civil 

conflict. We have found that the world has become on average more diverse, and when 

looking at the graph in Appendix IV we can see that the number of civil wars has been 

increasing substantially since 1960s. It is safe to say that some portion of those conflicts 

is based on ethnic grounds, therefore, the negative effect of ethnic diversity on economic 

growth through conflict has not vanished and may have become even more severe if one 

is to calculate the portion of civil conflicts that are based on ethnicity. 

We want to give special attention to the fact that channels described in our analysis, such 

as conflict, trust and misallocation of labor, are not the only ones that have affected our 

result. There are a lot of other channels which link ethnic diversity and GDP per capita 

growth. The main goal of this paper is to find the effect of ethnic diversity on economic 

growth, and not to find how ethnic diversity affects GDP per capita growth through a 

certain channel/channels. Therefore, in our case, channels such as trust, misallocation of 

labor and conflict act as examples to show how ethnic diversity may be linked with GDP 

per capita growth. The negative impact of ethnic diversity on economic growth through 

conflict (and other negative channels that are not included in our paper) could have 

increased since the decades investigated by Alesina et al. (2003). However, we can also 

argue that the positive impact of ethnic diversity on economic growth through such 

channels as misallocation of labor, trust (and other positive channels that are not included 

in our paper) could have increased as well. In the end however, particularly in the 

framework of our research question it does not matter which channels have led to a 
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positive or negative impact of ethnic diversity on GDP per capita growth and what was 

the magnitude of a particular channel’s influence. We only need to focus on the fact that 

somehow the positive effects of ethnic diversity on economic growth balanced-out the 

negative ones which resulted in insignificance. 

To sum up, increased ethnic fractionalization affects economic growth both positively 

and negatively depending on the channel connecting these variables. We argue that the 

negative result previously achieved by Alesina et al. (2003) holds and may have become 

even stronger, however on aggregate the increases in positive channels create a balancing-

out effect, hence there is no longer a clear negative relationship between ethnic diversity 

and economic growth. This results in an insignificant coefficient for the updated index 

and leads to a conclusion that ethnic diversity indeed plays no significant role in 

determining economic growth during the time-period under our investigation. Since the 

effect of ethnic fractionalization on growth is composed of channels that act in opposite 

directions, its final identification is a task for future research. 
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7 Limitations 

The main limitation of this thesis lies in the measurement of the indices, which itself 

comes from the definitions of what an ethnic group is. To explain, since we use the index 

of Alesina et al. (2003) as a benchmark for our updated index, the techniques of index 

calculation should be identical to theirs in order to be able to directly compare the results 

achieved by the two indices. This implies that both the criteria of separating the 

population of a country into ethnic groups and the sources used should have been the 

same. Alesina et al. (2003) used data form three different sources and then cross-checked 

the index calculated from those sources to be identical up to three decimal places. Even 

though the majority of our data on ethnic groups is collected from Encyclopaedia 

Britannica just as Alesina et al. (2003) is, we do not do the cross-checking procedure and 

instead take the data from Encyclopaedia Britannica even if it is also available from other 

sources. This results in some discrepancies in the calculated values of our updated index 

in comparison to Alesina et al. (2003) index. Therefore, the change in results of ethnic 

diversity from negative to insignificant may be caused by the measurement differences 

of ethnic fractionalization between our paper and Alesina et al. (2003). 

Our model also leaves out other important types of observable diversity, with examples 

such as age or gender. It also leaves out unobservable diversity, such as personal abilities 

or knowledge gained outside of educational system. Inclusion of these types in the 

calculation of diversity indices or at least some degree of control for them could yield 

different results. One could also control for a common international language such as a 

proportion of English speakers as a secondary language in a country. With different 

ethnicity often comes a different language, and positive effects of for example, 

misallocation of labor could be dampened because a person cannot contribute their talents 

and abilities fully without language. 
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8 Conclusion 

This paper analyzes the role ethnic diversity plays in determining economic growth in 

terms of real GDP per capita during the period of 2003-2015. The first part of the paper 

examines the theoretical reasoning behind why ethnic diversity may positively or 

negatively affect growth while also covering previous research on this topic. Ethnic 

diversity is measured by a fractionalization index calculated by the authors using the most 

recent data on ethnic groups available. Another index of ethnic fractionalization by 

Alesina et al. (2003) was used as a robustness check and to give insights as to what 

changes occurred in the relationship of ethnic diversity and economic growth. We use a 

panel approach for a dataset of 217 countries for 13 years and employ a Hausman-Taylor 

model for estimation. 

Our findings suggest that the role of ethnic diversity in influencing economic growth has 

changed since the time period investigated by Alesina et al. (2003). We argue that this 

change has been brought about by the increase in positive channels of for example, 

reduced misallocation and increased levels of societal trust. Resulting in them balancing 

out the negative channels such as conflict, poor administration, provision of public goods 

and special interest politics among others. This balance in turn results in the updated index 

of ethnic diversity to be statistically insignificant since there is no more a clear negative 

or positive effect of ethnic diversity on growth. 

One route for further research would be to attempt to disentangle the positive and negative 

channels. It is also interesting to see if the positive effects explored in this paper will 

continue to grow stronger and eventually outweigh the negative ones, resulting in an 

aggregate positive and statistically significant effect of ethnic diversity on economic 

growth in the future. 
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10 Appendix I 

Updated index of ethnic fractionalization 
    

Country Source of 

ethnicity data 

Year the source 

compiled ethnicity 

data 

Ethnic fractionalization index 

Afghanistan EB 2004 0.7320 

Albania EB 2011 0.3176 

Algeria EB 2000 0.5539 

American Samoa   0.0000 

Andorra EB 2016 0.6714 

Angola EB 2000 0.8539 

Antigua and Barbuda CIA 2011 0.2347 

Argentina EB 2000 0.2470 

Armenia EB 2011 0.0375 

Aruba   0.0000 

Australia EB 2007 0.1804 

Austria EB 2015 0.2474 

Azerbaijan CIA 2009 0.1600 

Bahamas. The EB 2007 0.4178 

Bahrain EB 2010 0.5781 

Bangladesh EB 2011 0.0395 

Barbados EB 2010 0.1444 

Belarus EB 2009 0.2913 

Belgium EB 2008 0.5795 

Belize EB 2015 0.7173 

Benin EB 2002 0.7894 

Bermuda   0.0000 

Bhutan EB 2005 0.6050 

Bolivia EB 2006 0.7458 

Bosnia and 

Herzegovina EB 2013 0.6375 

Botswana EB 2000 0.5310 

Brazil EB 2010 0.5809 

British Virgin Islands    
Brunei Darussalam EB 2013 0.5566 

Bulgaria EB 2011 0.2708 

Burkina Faso EB 2010 0.7049 

Burundi EB 2000 0.3208 

Cabo Verde EB 2000 0.4882 

Cambodia EB 2013 0.0473 

Cameroon EB 2006 0.7568 

Canada CIA 2011 0.7779 
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Cayman Islands    
Central African 

Republic EB 2004 0.7832 

Chad EB 1993 0.8644 

Channel Islands    
Chile EB 2012 0.2013 

China EB 2010 0.1610 

Colombia EB 2006 0.6014 

Comoros   0.0000 

Congo. Dem. Rep. EB 1983 0.8573 

Congo. Rep. EB 2000 0.9177 

Costa Rica CIA 2011 0.2959 

Cote d'Ivoire EB 2011 0.8414 

Croatia EB 2011 0.1808 

Cuba EB 2012 0.5097 

Curacao    
Cyprus CIA 2011 0.0239 

Czech Republic EB 2011 0.5163 

Denmark census 2017 0.2277 

Djibouti EB 2000 0.6498 

Dominica EB 2000 0.2145 

Dominican Republic EB 2003 0.4294 

Ecuador EB 2010 0.4534 

Egypt. Arab Rep. EB 2006 0.0080 

El Salvador EB 2007 0.2391 

Equatorial Guinea EB 2001 0.6600 

Eritrea EB 2010 0.6047 

Estonia EB 2016 0.4632 

Ethiopia EB 2012 0.7966 

Faroe Islands   0.0000 

Fiji EB 2007 0.5363 

Finland CIA 2006 0.1245 

France census  0.1159 

French Polynesia   0.0000 

Gabon EB 2000 0.8921 

Gambia. The EB 2013 0.8053 

Georgia EB 2002 0.2900 

Germany CIA N/A 0.1622 

Ghana EB 2010 0.7168 

Gibraltar    
Greece CIA 2001 0.1351 

Greenland EB 2015 0.1895 

Grenada EB 2011 0.3028 

Guam EB 2012 0.7618 
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Guatemala EB 2002 0.6073 

Guinea EB 2012 0.7454 

Guinea-Bissau EB 2009 0.8477 

Guyana EB 2002 0.7332 

Haiti EB 2000 0.1097 

Honduras EB 2000 0.2446 

Hong Kong SAR. 

China EB 2011 0.1231 

Hungary EB 2011 0.2983 

Iceland EB 2014 0.1337 

India CIA 2000 0.4191 

Indonesia EB 2010 0.8108 

Iran. Islamic Rep. EB 2000 0.8248 

Iraq EB 2000 0.5239 

Ireland census 2014 0.0703 

Isle of Man   0.0000 

Israel EB 2013 0.3936 

Italy EB 2000 0.0782 

Jamaica EB 2011 0.1480 

Japan EB 2013 0.0317 

Jordan EB 2000 0.7552 

Kazakhstan CIA 2009 0.5439 

Kenya EB 2004 0.8891 

Kiribati CIA 2015 0.0742 

Korea. Dem. 

People’s Rep. CIA 2000 0.0000 

Korea. Rep. CIA 2000 0.0000 

Kosovo    
Kuwait EB 2013 0.6809 

Kyrgyz Republic CIA 2017 0.4394 

Lao PDR CIA 2015 0.6925 

Latvia EB 2016 0.5503 

Lebanon EB 2000 0.4701 

Lesotho EB 2000 0.3345 

Liberia EB 2008 0.9097 

Libya EB 2000 0.6412 

Liechtenstein EB 2015 0.5329 

Lithuania EB 2016 0.2376 

Luxembourg EB 2015 0.6738 

Macao SAR. China   0.0000 

Macedonia. FYR EB 2002 0.5217 

Madagascar EB 2000 0.9034 

Malawi EB 2008 0.8189 

Malaysia EB 2011 0.6728 
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Maldives    
Mali EB 2013 0.8228 

Malta EB 2011 0.0937 

Marshall Islands EB 2006 0.1517 

Mauritania EB 2003 0.6600 

Mauritius EB 2000 0.4751 

Mexico EB 2010 0.5529 

Micronesia. Fed. Sts. EB 2010 0.6581 

Moldova EB 2004 0.4121 

Monaco EB 2008 0.8300 

Mongolia EB 2010 0.3176 

Montenegro EB 2011 0.6983 

Morocco EB 2000 0.6947 

Mozambique   0.7304 

Myanmar EB 2000 0.6724 

Namibia CIA N/A 0.7267 

Nauru  2006 0.0818 

Nepal CIA 2011 0.9340 

Netherlands EB 2012 0.3723 

New Caledonia   0.0000 

New Zealand EB 2006 0.6130 

Nicaragua EB 2000 0.5758 

Niger EB 2001 0.6309 

Nigeria EB 2000 0.9062 

Northern Mariana 

Islands   0.0000 

Norway EB 2010 0.3064 

Oman EB 2000 0.7274 

Pakistan EB 2000 0.6847 

Palau EB 2005 0.5225 

Panama CIA 2010 0.5534 

Papua New Guinea    
Paraguay EB 2000 0.2636 

Peru EB 2000 0.6600 

Philippines EB 2000 0.8926 

Poland EB 2011 0.1220 

Portugal EB 2000 0.1549 

Puerto Rico   0.0000 

Qatar EB 2008 0.8457 

Romania EB 2011 0.2098 

Russian Federation EB 2010 0.3417 

Rwanda EB 2002 0.2578 

Samoa EB 2006 0.1376 

San Marino EB 2013 0.2663 
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Sao Tome and 

Principe EB 2000 0.0000 

Saudi Arabia EB 2005 0.4443 

Senegal EB 2010-11 0.7536 

Serbia EB 2011 0.3039 

Seychelles EB 2010 0.1626 

Sierra Leone EB 2008 0.7713 

Singapore EB 2016 0.4217 

Sint Maarten (Dutch 

part)    
Slovak Republic EB 2013 0.3426 

Slovenia EB 2002 0.1670 

Solomon Islands EB 2009 0.0907 

Somalia   0.2550 

South Africa EB 2015 0.3369 

South Sudan    
Spain EB 2000 0.7074 

Sri Lanka CIA 2012 0.4162 

St. Kitts and Nevis EB 2000 0.1793 

St. Lucia EB 2010 0.2600 

St. Martin (French 

part)    
St. Vincent and the 

Grenadines EB 2000 0.5323 

Sudan   0.5100 

Suriname EB 2012 0.8167 

Swaziland EB 2000 0.3126 

Sweden CIA N/A 0.2016 

Switzerland EB 2015 0.4918 

Syrian Arab Republic EB 2000 0.4259 

Tajikistan EB 2010 0.2744 

Tanzania EB 2000 0.5913 

Thailand EB 2000 0.7550 

Timor-Leste   0.0000 

Togo EB 2000 0.9110 

Tonga EB 2011 0.0686 

Trinidad and Tobago EB 2011 0.7057 

Tunisia EB 2000 0.4769 

Turkey EB 2000 0.5348 

Turkmenistan EB 2003 0.2734 

Turks and Caicos 

Islands    
Tuvalu EB 2004-5 0.0943 

Uganda EB 2002 0.9355 

Ukraine EB 2001 0.3647 
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United Arab Emirates EB 2009 0.8140 

United Kingdom EB 2010 0.2639 

United States EB 2015 0.5710 

Uruguay CIA 2011 0.2176 

Uzbekistan EB 2000 0.3809 

Vanuatu EB 2009 0.0473 

Venezuela. RB EB 2000 0.5430 

Vietnam EB 2003 0.2639 

Virgin Islands (U.S.)   0.0000 

West Bank and Gaza   0.0000 

Yemen. Rep.   0.0000 

Zambia EB 2010 0.9223 

Zimbabwe EB 2003 0.4580     

notations: eb (Encyclopedia Britannica); cia (CIA World Factbook); census (national census data) 

 

 

Alesina et al. (2003) index of ethnic fractionalization 
    

Country Source of 

ethnicity data 

Year the source 

compiled ethnicity 

data 

Ethnic fractionalization index 

Afghanistan wdm 1995 0.7693 

Albania wdm 1989 0.2204 

Algeria eb 1992 0.3394 

American Samoa 
   

Andorra eb 1997 0.7139 

Angola eb 1983 0.7867 

Antigua and Barbuda eb 1994 0.1643 

Argentina eb 1986 0.255 

Armenia eb 1989 0.1272 

Aruba 
   

Australia eb 1986 0.0929 

Austria lev 1998 0.1068 

Azerbaijan eb 1995 0.2047 

Bahamas. The lev 1989 0.4228 

Bahrain eb 1991 0.5021 

Bangladesh eb 1997 0.0454 

Barbados eb 1990 0.1423 

Belarus cia 2001 0.3222 
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Belgium cia 2001 0.5554 

Belize eb 1991 0.7015 

Benin eb 1992 0.7872 

Bermuda 
   

Bhutan eb 1993 0.605 

Bolivia lev 1998 0.7396 

Bosnia and 

Herzegovina 

eb 1991 0.63 

Botswana eb 1983 0.4102 

Brazil eb 1995 0.5408 

British Virgin Islands 
   

Brunei Darussalam wdm 1995 0.5416 

Bulgaria wdm 1992 0.4021 

Burkina Faso eb 1983 0.7377 

Burundi eb 1983 0.2951 

Cabo Verde eb 1986 0.4174 

Cambodia eb 1994 0.2105 

Cameroon eb 1983 0.8635 

Canada eb 1991 0.7124 

Cayman Islands 
   

Central African 

Republic 

eb 1988 0.8295 

Chad eb 1993 0.862 

Channel Islands 
   

Chile eb 1992 0.1861 

China eb 1990 0.1538 

Colombia eb 1985 0.6014 

Comoros 
 

1995 0 

Congo. Dem. Rep. eb 1983 0.8747 

Congo. Rep. eb 1983 0.8747 

Costa Rica eb 1993 0.2368 

Cote d'Ivoire lev 1998 0.8204 

Croatia eb 1991 0.369 

Cuba eb 1994 0.5908 

Curacao 
   

Cyprus eb 1992 0.0939 

Czech Republic eb 1991 0.3222 

Denmark eb 1996 0.0819 

Djibouti eb 1983 0.7962 

Dominica eb 1991 0.2003 

Dominican Republic eb 1993 0.4294 

Ecuador eb 198 0.655 

Egypt. Arab Rep. lev 1998 0.1836 

El Salvador eb 1993 0.1978 
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Equatorial Guinea lev 1998 0.3467 

Eritrea lev 1998 0.6524 

Estonia eb 1994 0.5062 

Ethiopia eb 1983 0.7235 

Faroe Islands 
   

Fiji eb 1996 0.5479 

Finland cia 2001 0.1315 

France census 1999 0.1032 

French Polynesia 
   

Gabon eb 1983 0.769 

Gambia. The eb 1993 0.7864 

Georgia eb 1989 0.4923 

Germany eb 1997 0.1682 

Ghana eb 1983 0.6733 

Gibraltar 
   

Greece lev 1998 0.1576 

Greenland 
   

Grenada eb 1991 0.2661 

Guam 
   

Guatemala cia 2001 0.5122 

Guinea eb 1990 0.7389 

Guinea-Bissau eb 1979 0.8082 

Guyana eb 1993 0.6195 

Haiti eb 1993 0.095 

Honduras eb 1987 0.1867 

Hong Kong SAR. 

China 

wdm 1994 0.062 

Hungary eb 1993 0.1522 

Iceland eb 1995 0.0798 

India eb 2000 0.4182 

Indonesia eb 1990 0.7351 

Iran. Islamic Rep. eb 1995 0.6684 

Iraq eb 1983 0.3689 

Ireland eb 1995 0.1206 

Isle of Man 
   

Israel census 1995 0.3436 

Italy eb 1983 0.1145 

Jamaica eb 1982 0.4129 

Japan cia 1999 0.0119 

Jordan wdm 1993 0.5926 

Kazakhstan cia 1999 0.6171 

Kenya cia 2001 0.8588 

Kiribati eb 1990 0.0511 
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Korea. Dem. 

People’s Rep. 

eb 1995 0.002 

Korea. Rep. eb 1990 0.0392 

Kosovo 
   

Kuwait cia 2001 0.6604 

Kyrgyz Republic cia 2001 0.6752 

Lao PDR eb 1983 0.5139 

Latvia eb 1996 0.5867 

Lebanon eb 1996 0.1314 

Lesotho eb 1986 0.255 

Liberia wdm 1992 0.9084 

Libya eb 1995 0.792 

Liechtenstein eb 1997 0.5726 

Lithuania eb 1996 0.3223 

Luxembourg eb 1996 0.5302 

Macao SAR. China 
   

Macedonia. FYR eb 1994 0.5023 

Madagascar lev 1985 0.8791 

Malawi lev 1998 0.6744 

Malaysia eb 1996 0.588 

Maldives 
   

Mali cia 1996 0.6906 

Malta lev 1996 0.0414 

Marshall Islands eb 1988 0.0603 

Mauritania wdm 1992 0.615 

Mauritius eb 1992 0.4634 

Mexico eb 1990 0.5418 

Micronesia. Fed. Sts. eb 1994 0.7005 

Moldova eb 1989 0.5535 

Monaco cia 2001 0.6838 

Mongolia eb 1989 0.3682 

Montenegro 
   

Morocco wdm 1994 0.4841 

Mozambique eb 1983 0.6932 

Myanmar eb 1983 0.5062 

Namibia wdm 1995 0.6329 

Nauru cia 1995 0.5832 

Nepal eb 1991 0.6632 

Netherlands lev 1995 0.1054 

New Caledonia 
   

New Zealand census 1996 0.3969 

Nicaragua eb 1991 0.4844 

Niger eb 1988 0.6518 

Nigeria eb 1983 0.8505 
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Northern Mariana 

Islands 

   

Norway lev 1998 0.0586 

Oman eb 1993 0.4373 

Pakistan wdm 1995 0.7098 

Palau cia 2000 0.4312 

Panama eb 1992 0.5528 

Papua New Guinea eb 1993 0.2718 

Paraguay lev 1998 0.1689 

Peru eb 1981 0.6566 

Philippines lev 1998 0.2385 

Poland lev 1998 0.1183 

Portugal lev 1998 0.0468 

Puerto Rico 
   

Qatar cia 2001 0.7456 

Romania lev 1998 0.3069 

Russian Federation eb 1997 0.2452 

Rwanda eb 1996 0.3238 

Samoa eb 1995 0.1376 

San Marino eb 1997 0.2927 

Sao Tome and 

Principe 

   

Saudi Arabia eb 1995 0.18 

Senegal eb 1988 0.6939 

Serbia eb 1991 0.5736 

Seychelles eb 1983 0.2025 

Sierra Leone wdm 1993 0.8191 

Singapore cia 2001 0.3857 

Sint Maarten (Dutch 

part) 

   

Slovak Republic eb 1996 0.2539 

Slovenia cia 1991 0.2216 

Solomon Islands eb 1986 0.111 

Somalia sm 1999 0.8117 

South Africa lev 1998 0.7517 

South Sudan 
   

Spain eb 1991 0.4165 

Sri Lanka cia 2001 0.415 

St. Kitts and Nevis lev 1998 0.1842 

St. Lucia eb 1990 0.1769 

St. Martin (French 

part) 

   

St. Vincent and the 

Grenadines 

eb 1995 0.3066 

Sudan eb 1983 0.7147 
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Suriname cia 2001 0.7332 

Swaziland cia 2001 0.0582 

Sweden lev 1998 0.06 

Switzerland cia 2001 0.5314 

Syrian Arab Republic wdm 1993 0.5399 

Tajikistan cia 2001 0.5107 

Tanzania eb 1995 0.7353 

Thailand eb 1983 0.6338 

Timor-Leste 
   

Togo eb 1995 0.7099 

Tonga eb 1995 0.0869 

Trinidad and Tobago cia 2001 0.6475 

Tunisia cia 2001 0.0394 

Turkey cia 2001 0.32 

Turkmenistan eb 1997 0.3918 

Turks and Caicos 

Islands 

   

Tuvalu eb 1979 0.1629 

Uganda eb 1983 0.9302 

Ukraine eb 1998 0.4737 

United Arab Emirates eb 1993 0.6252 

United Kingdom eb 1994 0.1211 

United States census 2000 0.4901 

Uruguay eb 1990 0.2504 

Uzbekistan eb 1995 0.4125 

Vanuatu eb 1989 0.0413 

Venezuela. RB eb 1993 0.4966 

Vietnam eb 1995 0.2383 

Virgin Islands (U.S.) 
  

0 

West Bank and Gaza 
  

0 

Yemen. Rep. 
  

0 

Zambia lev 1998 0.7808 

Zimbabwe lev 1998 0.3874 
    

notations: eb (Encyclopedia Britannica); wmd (World Directory of Minorities); sm (Scarrit and 

Mozafar); cia (CIA World Factbook); lev (Levinson); census (national census data) 
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11 Appendix II 

Table A.1 

 lnGDPpc lnCapitalPC LaborPC lnFDIpc Schooling UrbanPop UPD_Index Ethnic_AL 

lnGDPpc 1        

lnCapitalPC 0.9803 1       

LaborPC 0.5509 0.5465 1      

lnFDIpc 0.7955 0.7999 0.4412 1     

Schooling 0.772 0.7571 0.504 0.639 1    

UrbanPop 0.8072 0.7912 0.4106 0.6855 0.5851 1   

UPD_Index -0.3944 -0.3802 -0.2622 -0.3061 -0.4364 -0.2662 1  

Ethnic_AL -0.4853 -0.4719 -0.3037 -0.3504 -0.4261 -0.3408 0.8693 1 

Where:  

• lnGDPpc: log of GDP per capita 

• lnCapitalPC: log of Capital per capita 

• LaborPC: labor per capita 

• lnFDI: log of FDI net inflows 

• Schooling: Barro-Lee average years of schooling 

• UrbanPop: percent of urban population 

• UPD_Index: Updated index of ethnic fractionalization 

• Ethnic_AL: ethnic fractionalization from Alesina et al. (2003) 
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12 Appendix III 

Figure 1. 

Breusch-Pagan LM test for an unbalanced panel: 

H0: Pooled vs H1. REM 

Tests for the error component model: 

 
lnGDPpc[ID.t] = Xb + u[ID] + v[ID.t] 

v[ID.t] = lambda v[ID.(t-1)] + e[ID.t] 

 
Estimated results: 

Var     sd = sqrt(Var) 

 
lnGDPpc    2.582094        1.60689 

e    .0046778      .06839467 

u    .0553498      .23526528 

 
Joint Test: 

LM(Var(u)=0.lambda=0) = 3674.64 Pr>chi2(2) = 0.0000 
 
 

Figure 2. Hausman test FEM vs REM 

 

Figure 3. 

Variable VIF 1/VIF 

lnCapitalPC 5.95 0.1682 

R_EurCA 3.79 0.263624 

Schooling 3.6 0.277834 

lnFDIpc 3.1 0.322991 

UrbanPop 3.09 0.323425 

R_EASPacific 2.05 0.48898 

R_AmCaribb~n 1.96 0.510962 
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Y2010 1.94 0.514793 

Y2011 1.89 0.530373 

Y2012 1.88 0.531361 

Y2013 1.88 0.531884 

Y2008 1.87 0.53524 

Y2009 1.87 0.536023 

Y2007 1.86 0.537039 

Y2014 1.85 0.539283 

Y2006 1.85 0.540241 

Y2005 1.84 0.544269 

Y2004 1.83 0.546214 

Y2003 1.83 0.546691 

LaborPC 1.63 0.612648 

R_MENA 1.61 0.620647 

UPD_Index 1.43 0.697444 

Mean VIF 2.3  

13 Appendix IV 


