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1.  Motivation

Over the last twenty years, researchers have explored the effect of trust on economic growth with a key variable of interest being the impact of fractionalization on trust.  Fractionalization, the distinction between groups, has played an important theoretical role in the governance-trust system.  Linguistic, ethnic, tribal, religious and political fractionalization influences trust levels and informal (social norms) and formal institutions that in turn determine economic development.  The following material is a detailed explanation of how fractionalization is measured and its role as a determinant of trust.
2.  The Measurement of Fractionalization

Most economic analyses exploring the role of societal diversity in human flourishing draw upon two seminal works: Easterly and Levine’s (1997) study analyzing cross-country growth rate differences between Sub-Saharan Africa and East Asia and the cross-country analysis by Alesina, et al. (2003) documenting the effect of societal fragmentation on economic growth and quality of government. Easterly and Levine’s oft-cited measure of societal heterogeneity was drawn from a variable first constructed in 1960 by Soviet ethnographers and subsequently published in the Atlas Naradov Mira in 1964.  The ethnolinguistic measure (ELF) calculates the probability of two randomly drawn individuals coming from different ethnolinguistic groups.  Initially, the measure was popular with geo-linguistic scholars due to the comprehensiveness of the data and its high correlation with measures of ethnic conflict.   The primary dataset contained 1600 languages versus the 200 languages used in a competing measure developed by Muller (1964).  Easterly and Levine’s principal finding was that ELF was negatively associated with economic growth.  Of note, the strength of this finding was weakened by the research of controlling for public policy variables. 

Alesina, et al. (2003) built on Easterly and Levine’s (1997) findings using a similar methodology.  The primary improvement lies in the disaggregation of ethnicity and language.  ELF relies on a subjective determination of a country’s most relevant characteristic in order to discriminate between ethnicity and language.  For instance, in Latin America ELF is more often calculated using racial segmentation, versus in Africa where ELF is almost exclusively measured according to linguistic differences.  While in some cases a subjective determination is still necessary to determine Alesina’s ethnic fractionalization variable (i.e. race, tribe, ethnic heritage), linguistic fractionalization is more objective and straightforward.  Another significant contribution by Alesina was the introduction of a third religious fractionalization measure.   On a final note, the disaggregation appears not to come at the expense of the breadth provided by ELF, as the ethnicity, linguistic, and religious measures are inclusive of 650, 1055, and 294 different groups respectively. 


The formula used in the calculation of ELF was applied by Alesina, et al. (2003) to a different set of underlying sources where:
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where the last term in the equation is the Herfindahl Index.  Sources include the Encyclopedia Britannica, CIA, and census data among others.  For a full downloadable dataset and sources see: http://www.anderson.ucla.edu/faculty_pages/romain.wacziarg/downloads/ractionalization.xls.  The main critique levied against fractionalization measures is the potential for endogeneity bias, particularly in the case of ethnicity and religion, where group definitions can change both suddenly or over extended time periods.   Alesina, et al. (2003) uses Somalia as an example.  With the start of the civil war in 1991, the country segregated into six competing clans, whereas before the civil war the country self-identified as 85% Somali.  Campos and Kuzeyev (2007) looking at data from 26 former Eastern Bloc countries between 1989-2002, argue that ethnic fractionalization has a negative effect on economic growth and should be treated endogenously.  However, religion and language did not appear to change in the post-Soviet Bloc countries analyzed by the authors.


Alesina et al. (2003) also note that religious fractionalization variables could be subject to endogeneity bias.  Because, according to the authors, it is relatively easy to change religions while ethnicity and native language are less susceptible to change.  However in the case of authoritarian regimes, particularly those based on a state-religion, discrimination against those who belong to different religious faiths may result is an undercounting of the non-state religions due to some people being compelled to hide their religious affiliations.


A principal assumption made by those utilizing fractionalization measures is that the measures change very slowly, if at all, through time.   Most agree that it is a reasonable assumption that ethnic, religious, and linguistic cleavages are only subject to small variations over a 20-30 year time frame, however one would be remiss not to note the possibility of such variations. 

Tables 1, 2 and 3 present example measures of ethnic, linguistic and religious fractionalization respectively.  Using Kenya, Algeria, and the United States as contrasting examples, we show that high levels of fractionalization may or may not be a potential contributor to our understanding of underdevelopment.  In the case of ethnic fractionalization we see that Kenya is a highly fractionalized country while the United States and Algeria demonstrate less diversity.  As expected, Kenya also is fractionalized linguistically while Algeria and the United States are largely dominated by the Arabic and English languages, respectively.  Both Kenya and the United States demonstrate high levels of religious fractionalization while Algeria is 99% Sunni Muslim.
3.  Polarization: An Alternative Formulation

An alternative measure of social heterogeneity, particularly as it relates to social conflict, is polarization.  One measure developed by Montalvo and Reynal-Querol (2005) is an adaptation of the fractionalization measure described above: 

[image: image6.emf] where [image: image8.emf] is the share of group i in country j.  

Polarization is interpreted as the likelihood of having two similarly sized groups facing each other within any given country.  The maximum occurs with two groups in society and decreases as the number of groups increase.

Montalvo and Reynal-Quero argue that their polarization measure better captures the indirect effects of societal diversity on investment, civil war, and government spending relative to fractionalization measures.  Like Alesina et al., the authors measure polarization along ethnic, linguistic, and religious lines.  Zak and Knack (2001) hypothesized that ethnic heterogeneity could be related to growth in a non-linear way, consistent with the polarization hypothesis.  When regressing ethnic heterogeneity on trust they included a squared-term that was statistically significant.


It is intuitive to think that competitive rent seeking may occur at its maximum where two equally sized groups in a society “face-off” against one another.  However, there is an empirical problem with the measure of social distance.   To mitigate this empirical problem those measuring polarization have adopted the assumption that social distance is equal between all groups.  Additionally, Alesina, et al. (2003) found that the polarization indices most correlated with fractionalization indices tended to be more significant in economic growth and governmental institution regressions.  Furthermore, those same polarization measures produced weaker results than the fractionalization measures in the same regression equations.

4.  Fractionalization as a Determinant of Societal Trust


Empirical studies that include fractionalization, in any of the aforementioned measured forms, have principally used the measure in studies related primarily to formal institutions and secondarily to economic growth.   In many cases, empirical models are run side-by-side examining the effects of fractionalization on formal institutions and economic growth.  The corresponding hypothesis is typically that societal diversity as measured by fractionalization has a strong indirect effect on economic growth, mostly by virtue of its effects on formal institutions. 

We assert that fractionalization has an indirect effect on economic development via its influence by way of a determinant of societal trust.  This assertion is complementary to the existing literature.  The following is a review of three studies that examine the influence of fractionalization on levels of societal trust.

Knack and Keefer (1997)


The effect of fractionalization on trust used as a dependent variable was first shown in a seminal paper by Knack and Keefer that explores the relationships between trust, civic mindedness, and group membership, as they relate to economic development. Responses to the Rosenberg question, as cited above, were drawn from the World Values Survey (1981 and 1990-1991 waves) for 29 countries and used as the basis for a dependent trust variable.  Their ethnic heterogeneity variable was drawn from Sullivan (1991) and measures the percentage of a country’s population represented by the largest “relevant” ethnolinguistic group, determined subjectively according to which characteristic Sullivan considered to be the defining societal differentiator.   In this particular study, ethnic homogeneity was positively related to trust – for every 10% increase in homogeneity, societal trust increases 3.4%, or equivalently, a roughly 10% increase from the mean of societal trust (35.6%).  Clear drawbacks of the study include the small sample size, subjectivity inherent in their ethnic heterogeneity measure, and lack of variation in the heterogeneity measure.
Zak and Knack (2001)


Zak and Knack later published an article that similarly utilized fractionalization as an explanatory variable in a regression having trust as the dependent variable.   Their dependent variable was trust, as measured by the Rosenberg question, using data primarily from WVS.  Three additional observations were included from Eurobarometer and a government study in New Zealand, both modeled after the WVS.  Their ethnic homogeneity measure, again from Sullivan (1991), had no linear relationship to trust, however was non-linearly related, lending support to the polarization hypothesis.  


While detailed descriptive statistics for the Sullivan (1991) ethnic variable were not provided, the measure is described as giving the country’s share of its largest ethnic group.   Zak and Knack reference Knack and Keefer’s earlier study that used a smaller sample, which included both the Sullivan ethnic measure and WVS trust measure as his data source.  The correlation of the Knack and Keefer ethnic homogeneity measure with the Alesina, et al. (2003) ethnic fractionalization measure is .865, suggesting that both social distance measures may produce similar statistical results.  However, one should note that the variance of the fractionalization measure (as a percentage of its mean) is considerably higher than the homogeneity measure, and theoretically the idea of fractionalization (particularly when broadened to include language and/or religion) might be a more complete representation of social distance than that of just measuring the largest ethnic group in a country. 
Knack and Keefer (2003)


The variable of interest in this study was horizontal group associations.  Ethnic homogeneity, as opposed to heterogeneity, was used as an explanatory variable in a cross-country trust regression of 39 countries where the trust measure is sourced from responses to the Rosenberg question from the World Values Survey (1990 and 1995).  While the sign of the coefficient was positive as expected, in neither of their specifications was the ethnicity variable statistically significant.


According to the authors, higher ethnic heterogeneity, all other things equal, should result in lower societal trust.  They gave four reasons for why this might occur: (1) social ostracism of defectors is less likely between non-similar groups, (2) trust breeds trust, – however, social distance diminishes the link between trust and perceived trust, (3) heterogeneous groups are less likely to reach compromises in the resolution of collective action problems, and (4) altruism is higher in homogeneous groups.  They go on to cite how higher ethnic heterogeneity has been shown both experimentally and empirically to be associated with lower level of civic cooperation, government performance, and even lower default rates in rotating credit associations.  However, their statistical results do not confirm their conceptual understanding of the relationship between trust and fractionalization.
5.  Concluding Remark

Based on intuition and experience, we often hypothesize that fractionalization in all its forms (religious, political, tribal, ethnic, linguistic, etc.) leads to higher transaction costs, less effective institutions, greater conflict and lower levels of economic development.  Although empirical attempts to confirm these hypotheses have produced the direction of influence that we would expect, the statistical significance of fractionalization’s impact directly on trust and governance, and indirectly on economic growth, is weak at best.  Other social norms, some dominant like religious heritage, appear to affect trust levels to a greater extent than any measure of social diversity.  An alternative measure of diversity, like polarization, may provide a clearer validation of our intuitive understanding, but up to this point the evidence leads us away from fractionalization and towards other determinants of societal trust, effective governance, and economic growth.
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Table 1:  Ethnic Fractionalization Measures for Kenya, Algeria, USA
	Ethnic Fractionalization

	

	Source
	Year
	Country
	Ethnic Group
	Percentage

	cia
	2001
	Kenya
	Kikuyu
	22.00

	cia
	2001
	Kenya
	Kenya Afr. Other
	15.00

	cia
	2001
	Kenya
	Luhya
	14.00

	cia
	2001
	Kenya
	Luo
	13.00

	cia
	2001
	Kenya
	Kalenjin
	12.00

	cia
	2001
	Kenya
	Kamba
	11.00

	cia
	2001
	Kenya
	Kisii
	6.00

	cia
	2001
	Kenya
	Meru
	6.00

	cia
	2001
	Kenya
	Kenya Other
	1.00

	
	
	
	
	

	Ethnic Fractionalization:
	
	0.8588

	Total Groups:
	
	
	9

	
	
	
	
	

	Source
	Year
	Country
	Ethnic Group
	Percentage

	eb
	1992
	Algeria
	Arab
	80.00

	eb
	1992
	Algeria
	Kabyle
	13.00

	eb
	1992
	Algeria
	Shawia
	6.00

	eb
	1992
	Algeria
	Other Berber
	1.00

	
	
	
	
	

	Ethnic Fractionalization:
	
	0.3394

	Total Groups:
	
	
	4

	
	
	
	
	

	Source
	Year
	Country
	Ethnic Group
	Percentage

	census
	2000
	U.S.A.
	White
	69.132

	census
	2000
	U.S.A.
	Hispanic
	12.546

	census
	2000
	U.S.A.
	Black
	12.063

	census
	2000
	U.S.A.
	Asian
	3.597

	census
	2000
	U.S.A.
	Other race or mixed
	1.802

	census
	2000
	U.S.A.
	Native American
	0.735

	census
	2000
	U.S.A.
	Pacific
	0.126

	
	
	
	
	

	Ethnic Fractionalization:
	
	0.4901

	Total Groups:
	
	
	7


Table 2:  Linguistic Fractionalization Measures for Kenya, Algeria, USA

	Linguistic Fractionalization

	

	Source
	Year
	Country
	Language Group
	Percentage

	eb
	2001
	Kenya
	Kikuyu
	20.89

	eb
	2001
	Kenya
	Luhya
	13.84

	eb
	2001
	Kenya
	Luo
	12.75

	eb
	2001
	Kenya
	Kamba
	11.27

	eb
	2001
	Kenya
	Kalenjin
	10.77

	eb
	2001
	Kenya
	Gusil (Kisii)
	6.16

	eb
	2001
	Kenya
	Meru
	5.47

	eb
	2001
	Kenya
	Nyika (Mijikenda)
	4.78

	eb
	2001
	Kenya
	Kenya Other
	2.24

	eb
	2001
	Kenya
	Masai
	1.58

	eb
	2001
	Kenya
	Turkana
	1.35

	eb
	2001
	Kenya
	Embu
	1.19

	eb
	2001
	Kenya
	Somali
	1.02

	eb
	2001
	Kenya
	Taita
	0.99

	
	
	
	
	

	Linguistic Fractionalization:
	
	0.8860

	Total Groups:
	
	
	30

	
	
	
	
	

	Source
	Year
	Country
	Language Group
	Percentage

	eb
	2001
	Algeria
	Arabic
	71.88

	eb
	2001
	Algeria
	Berber
	11.71

	eb
	2001
	Algeria
	French
	16.41

	
	
	
	
	

	Linguistic Fractionalization:
	
	0.4427

	Total Groups:
	
	
	3

	
	
	
	
	

	Source
	Year
	Country
	Language Group
	Percentage

	eb
	2001
	U.S.A.
	English
	86.18

	eb
	2001
	U.S.A.
	Spanish
	7.52

	eb
	2001
	U.S.A.
	French
	0.74

	eb
	2001
	U.S.A.
	German
	0.67

	eb
	2001
	U.S.A.
	Italian
	0.57

	
	
	
	
	

	Linguistic Fractionalization:
	
	0.2514

	Total Groups:
	
	
	51


Table 3:  Religious Fractionalization Measures for Kenya, Algeria, USA

	Religious Fractionalization

	

	Source
	Year
	Country
	Ethnic Group
	Percentage

	eb
	2001
	Kenya
	Kenyan Traditional
	30.29

	eb
	2001
	Kenya
	Protestant
	28.21

	eb
	2001
	Kenya
	Roman Catholic
	19.55

	eb
	2001
	Kenya
	African Christian
	8.21

	eb
	2001
	Kenya
	Muslim
	6.00

	eb
	2001
	Kenya
	Anglican
	5.60

	eb
	2001
	Kenya
	Kenyan Other
	2.14

	eb
	2001
	Kenya
	Nyika (Mijikenda)
	4.78

	eb
	2001
	Kenya
	Kenya Other
	2.24

	
	
	
	
	

	Religious Fractionalization:
	
	0.7765

	Total Groups:
	
	
	9

	
	
	
	
	

	Source
	Year
	Country
	Ethnic Group
	Percentage

	eb
	2001
	Algeria
	Sunni Muslim
	99.54

	eb
	2001
	Algeria
	Ibadiyah Muslim
	0.39

	eb
	2001
	Algeria
	Algerian Other
	0.07

	
	
	
	
	

	Religious Fractionalization:
	
	0.0091

	Total Groups:
	
	
	3

	
	
	
	
	

	Source
	Year
	Country
	Ethnic Group
	Percentage

	eb
	2001
	U.S.A.
	Independent
	25.68

	eb
	2001
	U.S.A.
	Protestant
	21.11

	eb
	2001
	U.S.A.
	Roman Catholic
	18.96

	eb
	2001
	U.S.A.
	Christian unaffiliated
	14.36

	eb
	2001
	U.S.A.
	Nonreligious
	8.20

	eb
	2001
	U.S.A.
	Other Christian
	3.30

	eb
	2001
	U.S.A.
	Eastern Orthodox
	1.88

	eb
	2001
	U.S.A.
	Jewish
	1.84

	eb
	2001
	U.S.A.
	Muslim
	1.35

	eb
	2001
	U.S.A.
	Buddhist
	0.80

	eb
	2001
	U.S.A.
	Anglican
	0.78

	eb
	2001
	U.S.A.
	Atheist
	0.38

	eb
	2001
	U.S.A.
	US Other
	0.37

	eb
	2001
	U.S.A.
	Hindu
	0.34

	eb
	2001
	U.S.A.
	New Religionist
	0.27

	
	
	
	
	

	Religious Fractionalization:
	
	0.8241

	Total Groups:
	
	
	19
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