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a b s t r a c t

Homicide rates vary widely across and within different continents. In order to address the problem of
violence in the world, it seems important to clarify the sources of this variability. Despite the fact that
income inequality and imprisonment seem to be two of the most important determinants of the vari-
ation in homicide rates over space and time, the concomitant effect of income inequality and impris-
onment on homicide has not been examined. The objective of this cross-sectional ecological study was to
investigate the association of income inequality and imprisonment with homicide rates among Devel-
oped (OECD), South and Central American countries. A novel index was developed to indicate impris-
onment: the Impunity Index (the total number of homicides in the preceding decade divided by the
number of persons in prison at a single slice in time). Negative binomial models were used to estimate
rate ratios of homicides for young males and for the total population in relation to Gini Index and
Impunity Index, controlling for infant mortality (as a proxy for poverty levels), Gross Domestic Product
per-capita, education, percentage of young males in the population and urbanization. Both low income
inequality and low impunity (high imprisonment of criminals) were related to low homicide rates. In
addition, we found that countries with lower income inequality, lower infant mortality (less poverty),
higher average income (GDP per-capita) and higher levels of education had low impunity. Our results are
compatible with the hypothesis that both low income inequality and imprisonment of criminals, inde-
pendent of each other and of other social-structural circumstances, may greatly contribute to the
reduction in homicide rates in South and Central American countries, and to the maintenance of low
levels of homicides in OECD countries. The Impunity Index reveals that countries that show greater
commitment to education and to distribution of income also show greater commitment to punish
serious criminal behavior.

� 2009 Elsevier Ltd. All rights reserved.
Introduction

Homicide rates vary widely across and within different conti-
nents. For instance, some South and Central American countries
have very high homicide rates such as Colombia, El Salvador,
Venezuela and Brazil. Their homicide rates in 2000 were 54, 35, 26
and 26 victims per 100,000 persons. At the same time, Peru, Chile,
Uruguay and Costa Rica had rates of 2, 5, 6 and 6 per 100,000
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persons. In contrast, the country-members of the Organization for
Economic Co-operation and Development (OECD), which
comprises 30 of the most developed economies in the world that
are committed to democracy and the market economy, had low
homicide rates in 2000: Japan, Germany, UK and France had less
than 1 victim per 100,000 persons. Other countries of the OECD had
higher homicide rates, but they are still lower than or equal to the
lowest homicides rates from South American and Central American
countries. For example, the USA, Finland, Hungary and the Slovak
Republic respectively had 6, 3, 3 and 2 victims per 100,000 persons.
In order to address the problem of violence in these parts of the
world, it seems important to clarify the sources of this variability.

Some Latin American countries are facing brutal levels of
violence, reflected in their very high homicide rates. A useful
question is: why are violence and criminality so high in some
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Latin American countries compared to most central democracies
in the world?

Income inequality has been related to crime and homicides
(Babones, 2008; Kaplan, Pamuk, Lynch, Cohen, & Balfour, 1996;
Kawachi, Kennedy, & Wilkinson, 1999; Kennedy, Kawachi, &
Prothrow-Stith, 1996; Kennedy, Kawachi, Prothrow-Stith, Lochner,
& Gupta, 1998; Wilkinson, Kawachi, & Kennedy, 1998; Wilson &
Daly, 1997). Kaplan et al. (1996), in one of the first reports of an
association between variation in income distributions within
a single country and a variety of health outcomes, found that the
strongest correlation was with rate of homicide; they reported
a highly significant correlation (r¼�0.74) between the proportion
of total household income received by the less well off 50% and
homicide rates, adjusted for median income, among the states of
the USA in 1989–1991. In a similar USA state-level study, the Robin
Hood index predicted homicide, with or without adjustment for
poverty, and the Gini coefficient measure was also strongly asso-
ciated with homicide (r¼ 0.72; see correction in the BMJ of 11 of
May 1996 page 1194) (Kennedy et al., 1996). In a subsequent
analysis, Kennedy et al. argued that state-level variations (also
among the states of the USA) in both income inequality (Robin
Hood index) and social capital predicted firearm homicide, assault,
and robbery rates independently of poverty and firearm avail-
ability; and that the effect of income inequality on violent crime,
including homicide, was mediated by its effect on social capital
(Kennedy et al., 1998). A further USA state-level data analysis sug-
gested that violent crime, but not property crime, was closely
related to income inequality (Robin Hood index), social trust and
mortality rates, excluding homicide (Wilkinson et al., 1998). The
authors argued that feeling shamed, humiliated and disrespected
seem to be central to the picture and are plausibly related to the
way in which wider income differences are likely to mean that
more people are denied access to traditional sources of status and
respect (Wilkinson et al., 1998). Similarly, violent crimes (homicide,
assault, robbery) were consistently associated with relative depri-
vation (income inequality) and indicators of low social capital
among the USA states (Kawachi et al., 1999). In comparisons among
Chicago neighborhoods, homicide rates in 1988–1993 varied more
than 100-fold, while male life expectancy at birth ranged from 54 to
77 years, even with effects of homicide mortality removed. This
‘‘cause deleted’’ life expectancy was highly correlated with homi-
cide rates and a measure of economic inequality (Robin Hood
index) added significant additional predictive value, whereas
median household income did not. The Robin Hood index in this
study had a strong association (r¼ 0.75) with homicide rates
(Wilson & Daly, 1997). According to Babones (2008) a large litera-
ture now exists on the cross-national correlation between income
inequality and population health but existing studies suffer from
sparse data, poor operationalization of income inequality, and the
use of low-power statistical models. He estimated the ecological
correlation between income inequality and indicators of population
health in a very broad panel of countries, and demonstrated that
this relationship is largely non-artifactual. Gini coefficients of
national income inequality in 1970 and 1995 were correlated with
life expectancy, infant mortality rates, and murder rates, controlling
for national income per-capita (Babones, 2008).

Recently, Pridemore (2008) criticized the fact that the cross-
national ecological studies that showed strong effects of income
inequality on homicide did not take into account the effects of
poverty. He suggested that an appropriate way to do so was to use
infant mortality rates as a proxy for poverty. When he did, the effect
of inequality, measured by Gini Index, disappeared. Fajnzylber,
concerned that crime prevention efforts could confound the asso-
ciation between income inequality and homicide rates across
countries (‘‘One such factor that could lead to a spurious correlation
between income inequality and crime rates is the limited amount
and the unequal distribution of crime prevention efforts that could
be present in more unequal countries.’’), assessed and found in
a cross-national study that the homicide inducing effect of Gini
remained even after controlling for the number of police per-capita
and capital punishment (Fajnzylber, Lederman, & Loayza, 2002a,
2002b). However, the inequality-homicide studies usually did not
consider the effect of imprisonment as a possible confounder.

Another factor influencing homicide rates is the imprisonment
rates. Based almost exclusively on data from the USA, there is strong
evidence that imprisonment reduces crime (and homicides) (Levitt,
2004; Marvell & Moody, 1997; Nagin, 1998; Spelman, 2000). The
imprisonment of criminals may be important not only for its direct
incapacitating and deterrent effects, but also for its role in increasing
and maintaining social cohesion. ‘‘It is reasonable to assume that
even in a well-ordered society the coercive powers of government
are to some degree necessary for the stability of social cooperation’’
(Rawls,1971). ‘‘Models of the evolution of costly punishment suggest
that societies in which costly punishment is common will exhibit
stronger norms of fairness and pro-sociality, because the existence
of costly punishment is what allows such norms to remain stable
against invading defectors’’ (Henrich et al., 2006).

Despite the fact that income inequality and imprisonment seem
to be two of the most important determinants of the variation in
homicide rates over space and time, to our knowledge the relative
contribution of one and the other has not been examined. We
would like to explore the concomitant effect of income inequality
and imprisonment on homicide. Our theoretical model is as
follows: small income inequality increases social cohesion and
reduces crime (Kawachi, Kennedy, Lochner, & ProthrowStith, 1997;
Kawachi et al., 1999; Wilkinson et al., 1998), and at the same time
increases the commitment/effort to punish crime (Henrich et al.,
2006; Price, Cosmides, & Tooby, 2002) (Boyd & Richerson, 1992;
Fehr & Gachter, 2002), consequently reducing the number of crimes
not accounted for by the number of people in prison (less impu-
nity). This scenario further contributes to the reduction in crime
and the maintenance of low levels of crime. Conversely, large
income inequality reduces social cohesion and increases crime. The
reduction in social cohesion stimulates free-riding (crime); and the
commitment/effort to punish crime also decreases. Under these
disaggregate social circumstances it may even be the case that
crime becomes an attractive alternative to legal avenues for people
to meet their needs, and therefore not to punish crime also
becomes an attractive alternative (more impunity). This opposed
scenario would further contribute to an increase in crime and the
maintenance of high levels of crime.

In a cross-sectional study, in which the number of crimes is
indexed by the number of homicides, our theoretical model should
be reflected in the data as follows (hypotheses): 1) lower homicide
rates in countries with smaller income inequality; 2) lower homi-
cide rates in countries with less impunity; 3) less impunity in
countries with smaller income inequality.

The objective of this study was to assess the relative contribu-
tion of income inequality and impunity to the variation in homicide
rates among Developed (OECD), South and Central American
countries. One of our main motivations to carry out this study was
to help Latin American countries that are facing brutal levels of
violence, such as Brazil, Venezuela and Colombia, to consider
plausible explanations of why they might be experiencing such
high levels of violence compared to most central democracies in the
world. To assess impunity, we developed an Impunity Index which
is the ratio of the number of homicides in the preceding 10 years by
the number of persons in prison in a single slice in time. As
a secondary aim we assessed the association of the Impunity Index
with income inequality and other country characteristics.
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Methods

A cross-sectional ecological study was conducted including 41
countries from South and Central Americas and OECD. The rationale
for our sample selection is as follows: South and Central American
countries use modern democracies as their model of economic,
political and social development and they compare themselves
mainly to central economies of the modern world such as those of
the OECD. Latin American countries also have strong economic and
social relationships with these countries. In addition, since income
inequality and incarceration of criminals were two strong candi-
dates that could help explain differences in homicide rates between
countries, we needed to identify countries that varied as much as
possible regarding these two variables. Restricting the analysis to
South and Central American countries could lead to a sample with
not enough variation in the variables of interest (for example, the
scarcity of countries with low inequality and with low impunity). At
the same time, ideally the countries included should vary as little as
possible regarding other variables, especially those that we would be
unable to control for in the multivariate models. So, we tried to select
a sample of countries as homogeneous as possible regarding
unmeasured cultural attributes and as heterogeneous as possible
regarding income inequality and impunity.

Our main outcome variables were homicide victimization
among 15–44-year-old men in the year 2000, and total homicide
victimization in the year 2000. Data on the number of homicide
deaths (International Classification of Disease version 10, codes
X85-Y09) and on population counts by age and gender were
primarily obtained from the World Health Organization mortality
statistics, and combined to derive homicide rates (http://www.
who.int/whosis/en/ – accessed between April and July 2008).
Population data for Peru and Nicaragua were from U.S. Census
Bureau, International Database (http://www.census.gov/ipc/www/
idb/ – accessed in July 2008).

Our main explanatory variables were the Gini Index and the
Impunity Index. The Gini Index measures income inequality and can
vary from 0 (perfect equality) to 10 (perfect inequality). Data were
obtained from the World Bank, World Development Indicators
for the year 2000 when available (www.worldbank.org/data/ –
accessed in July 2008). Otherwise, the closest year with data avail-
able was chosen for Czech Republic (1996), New Zealand (1997),
Portugal (1997), Ecuador (1998), Korea (1998), Venezuela (1998),
Brazil (1999), Netherlands (1999), Paraguay (1999), United Kingdom
(1999), Argentina (2001) and Nicaragua (2001). Data were not
available on the World Bank for a few countries and we obtained
them from the Luxembourg Income Study for Japan (2002) and
Iceland (2005) (http://www.lisproject.org/ – accessed in July 2008)
and from the CIA World Fact Book for Slovak Republic (1996),
Denmark (2000), France (2000), and Australia (2001) (https://www.
cia.gov/library/publications/the-world-factbook/ – accessed in July
2008).

The Impunity Index is a novel index based on the sum of the
number of homicides from 1990 through 1999 divided by the
number of persons in prison in the year 2001. Data on numbers of
homicide deaths (International Classification of Disease version 10,
codes X85-Y09) from 1990 through 1999, in toto, were obtained
from the World Health Organization mortality statistics (http://
www.who.int/whosis/en/ – accessed between April and July
2008). Data on total prison population in 2001 were obtained from
the International Centre for Prison Studies (http://www.kcl.ac.uk/
schools/law/research/icps – accessed between February and April
2008). Since prison population data were not available for the year
2001, we selected the closest year with data available for Costa Rica
(2002), Nicaragua (1998), Paraguay (2003), Uruguay (2003) and
Venezuela (2003).
Socioeconomic and demographic country-level variables were
included in the study as covariates because they may influence
homicide rates and also be related to impunity or income
inequality therefore they could be potential confounders. In
addition, we wanted to assess whether, and in which direction,
was there an association between these socioeconomic indicators
and impunity. Due to a recent challenge to current evidence of the
role of income inequality on cross-national variation in homicide
rates (Pridemore, 2008), we included in our study the same
covariates as Pridemore. The covariates were: 1) infant mortality
rates per 1000 live births, as a proxy for poverty; 2) Gross
Domestic Product (GDP) per-capita, based on purchasing parity
power (in thousands of dollars); 3) education component of the
Human Development Index which varies from 1 (worse) to 10
(better); 4) percentage of 15–44-year-old males in the population;
and 5) percentage of population living in urban areas. The infant
mortality data were obtained from the World Bank, World
Development Indicators (www.worldbank.org/data/ – accessed in
July 2008) for the year 2000, except for Canada (World Health
Organization). The scores for the other covariates were obtained
for the year 2000 from the United Nations Human Development
Report (http://hdr.undp.org/en/ – accessed in July 2008).

The distributions of homicide rates, socioeconomic and
demographic characteristics of the countries were examined using
descriptive statistics. The Impunity Index was related to Gini Index
and the other socio-demographic variables using linear regression.
We used negative binomial models to estimate rate ratios of
homicides for young males and for the total population in relation
to Gini Index and Impunity Index, controlling for potential con-
founding variables. The dependent variables were the numbers of
homicides of young males and of the total population. The logs of
the young male population count and of the total population
count were included in the models as offset terms. The negative
binomial model was chosen due to evidence of data over-
dispersion and better model fit (smaller differences between
predicted and observed rates and smaller Akaike information
criterion) than other count models. The means from the highest
(5.3) and lowest (2.7) tertiles of the Gini Index and the means
from the highest (1.4) and lowest (0.1) tertiles of the Impunity
Index were calculated and the predicted homicide rates for the
cross-tabulation of high and low Gini Index and high and low
Impunity Index were estimated based on the multiple negative
binomial model, holding the other covariates at their mean.
Analyses were performed using Stata 10.

Results

Homicide rates varied from lows of 0.5 (overall) and 0.6 (15–44-
year-old men) per 100,000 in Japan to highs of 53.8 (overall) and
175.6 (young men) per 100,000 in Colombia. Gini Index of income
inequality and Impunity Index also showed marked differences,
especially comparing OECD with non-OECD countries; OECD
countries showed much less income inequality and impunity (see
electronic appendix, available in the online version of the paper:
LINK). The overall mean, standard deviation, minimum and
maximum values for the variables entered in the study are shown
in Table 1.

Based on the unadjusted coefficients, countries with lower
income inequality, lower infant mortality (less poverty), higher
average income (GDP per-capita) and higher education had less
impunity. In the adjusted regressions, income inequality, per se, did
not predict impunity and none of the other predictors had
a significant association with impunity (Table 2).

Fig. 1 portrays the strong relationships between Gini Index of
income inequality and the two homicide rates (logged), as well as
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Table 1
The overall mean, standard deviation, minimum and maximum values for the
variables entered in the study.

Variable Obsa Mean Std. dev. Min. Max.

Young male homicide countb 41 2077.4 6245.9 2 35,141
Total population homicide countc 41 2964.3 8244.1 6 45,343
Ginid 41 3.8 1.1 2.3 5.9
Impunitye 41 0.5 0.9 0.1 4.9
Infant mortalityf 41 11.7 10.5 2.7 39
% Urbang 41 73.2 13 45.1 97.1
% Young maleh 41 22.5 1.5 19.9 27.2
GDPi 41 18.6 11.7 2.1 55.5
Educationj 41 9.2 0.8 6.5 9.9

a Number of observations (countries).
b The count of homicides among 15–44-year-old men in year 2000.
c Total count of homicides in year 2000.
d Gini Index of income inequality (can vary from 0 to 10) in year 2000.
e Impunity Index: total number of homicides from 1990 through 1999 divided by

the number of persons in prison in year 2001.
f Infant mortality rates per 1000 live births in year 2000 (as a proxy for poverty

levels).
g Percentage of population living in urban areas in year 2000.
h Percentage of 15–44-year-old males in the population in year 2000.
i Gross Domestic Product per-capita, based on purchasing parity power in year

2000 (in thousands of dollars).
j Education component of the Human Development Index (can vary from 0 to 10)

in year 2000.
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between Impunity Index (logged) and the two homicide rates
(logged).

Income inequality, impunity and education were the primary
significant predictors of both homicide rates, in the adjusted
models. Young male homicide rates increased 86% for every point
increase in the Gini Index (Gini varied from 2.3 to 5.9), and more
than doubled for every point increase in the Impunity Index in the
log scale (the Impunity Index varied, in the log scale, from �2.59 to
1.58, and in the original scale from 0.1 to 4.9) (Table 3). Similar
results were obtained when a dummy variable indicating whether
or not the country was from the OECD was included in the models
(data not shown).

On average the predicted homicide rates in countries with low
Gini and low impunity were 2 per 100,000 for young males and 1
per 100,000 for the total population. Among the high Gini Index
and high Impunity Index countries, the predicted rates were 43 and
14 per 100,000 for young males and total population, respectively
(Table 4).
Table 2
Predictor variables’ coefficients from the ordinary least square linear regression
models for impunity, in South American, Central American and OECD countries.

Impunity Crude coefficient (95% CI) Adjusted coefficientg (95% CI)

Ginia 0.54* (0.21 to 0.86) 0.40 (�0.23 to 1.03)
Infant mortalityb 0.06* (0.03 to 0.09) 0.01 (�0.07 to 0.08)
% Urbanc �0.02 (�0.04 to 0.00) �0.00 (�0.02 to 0.01)
% Young maled 0.13 (�0.04 to 0.31) �0.08 (�0.21 to 0.06)
GDPe �0.04* (�0.07 to �0.01) 0.00 (�0.02 to 0.02)
Educationf �0.67* (�1.12 to �0.22) �0.30 (�0.96 to 0.36)

Note: regressions with robust standard errors.
*P< 0.05.

a Gini¼Gini Index of income inequality in year 2000 (can vary from 1 to 10).
b Infant mortality¼ infant mortality rates per 1000 live births in year 2000 (proxy

for poverty levels).
c % Urban¼ percentage of population living in urban areas in year 2000.
d % Young male¼ percentage of 15–44-year-old males in the population in year

2000.
e GDP¼Gross Domestic Product (GDP) per-capita, based on purchasing parity

power in year 2000 (in thousands of dollars).
f Education¼ education component of the Human Development Index in year

2000 (can vary from 0 to 10).
g R-squared¼ 0.468.
Discussion

Our results are compatible with the hypothesis that both low
income inequality and imprisonment of criminals, independent of
each other and of other social-structural circumstances, may
greatly contribute to the reduction in homicide rates in South and
Central American countries, and to the maintenance of low levels of
homicides in OECD countries. The novel Impunity Index that relates
the number of homicides in the preceding decade to the number of
people imprisoned reveals that countries that show greater
commitment to education and to distribution of income also show
greater commitment to punish serious criminal behavior.

Income inequality and homicide

The theory linking inequality to homicide is convincing; ineq-
uity exacerbates competition and reduces social cohesion (Daly,
Wilson & Vasdev, 2001; Kawachi et al., 1997; Wilson & Daly, 1997).
In the criminological literature, the effect of inequality and of
poverty on homicide has been tested in dozens of studies, as
illustrated by two reviews (Messner & Rosenfeld, 1999; Pratt &
Cullen, 2005). One meta-analysis included 167 effect size estimates
of the effect of inequality on crime (with an adjusted mean effect of
0.207) and 153 effect size estimates for the effect of poverty on
crime (with an adjusted mean effect of 0.253). These results lead
the authors to conclude that ‘‘The effects of both poverty and
inequality on crime are fairly robust’’ (Pratt & Cullen, 2005). In the
public health literature, there is more support for the effect of
inequality on homicide than for the effect of poverty on homicide;
societies of greater inequality show higher homicide rates (Kaplan
et al., 1996; Kawachi et al., 1999; Kennedy et al., 1996, 1998; Wil-
kinson et al., 1998; Wilson & Daly, 1997). There is a strong,
consistent, statistically significant, non-artifactual correlation
between national income inequality and population health (and
separately for murder rates also), but though there is some
evidence that this relationship is causal, the relative stability of
income inequality over time in most countries makes causality
difficult to test (Babones, 2008).

In the present study, we used confounding factors similar to
Pridemore’s study (Pridemore, 2008), but the effect of inequality,
measured by the Gini Index, did not disappear after controlling for
poverty and other social factors. On the contrary, in our study Gini
remained a strong, independent and significant predictor of
variation in homicides. May be, the different results obtained by
Pridemore and by ourselves were due to the different countries
included in the two studies. In our study, income inequality
appeared to affect young males more than the general population:
a one unit increase in the Gini Index was associated with 86% more
homicides in 15–44-year-old men, but with only 44% more homi-
cides in the total population. One possible reason for this finding is
that homicide rates among young males are the most responsive to
varying economic circumstances and other cues that disadvantaged
young men use to predict their prospects and modulate their risk-
proneness (Daly & Wilson, 1988). Poverty (measured by infant
mortality, as suggested by Pridemore), on the other hand, lost its
significant bivariate association with homicide rates once income
inequality and the other covariates were considered. In other
words, controlling for income inequality and the other socioeco-
nomic and demographic variables, poverty did not explain the
variation in homicide rates.

Imprisonment and homicide

Imprisonment may affect homicides in two ways: removing
killers (and ‘‘future’’ killers, i.e., those who committed serious
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Fig. 1. Bivariate relationships between log homicide rate and a) Gini Index and b) log Impunity Index, among 15–44-year-old men and among the whole population (countries are
represented by their abbreviation).
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crimes but have not killed yet) from the streets renders them
incapable of committing further homicides (incapacitation), and
the threat of being arrested dissuades unincarcerated people from
killing (deterrence) (Levitt, 2004; Nagin, 1998; Spelman, 2000). In
the present cross-national study we found that a one unit increase
in the Impunity Index (in the log scale) was associated with
approximately twice the number of homicides. While a large
Table 3
Predictor variables’ rate ratios from the negative binomial models for young males and to

Young male homicidea

Crude rate ratio (95% CI) Adjusted rate ratio (9

Ginib 3.36* (2.76–4.09) 1.86* (1.43–2.41)
Impunity logc 3.01* (2.45–3.71) 2.15* (1.69–2.73)
Infant mortalityd 1.16* (1.12–1.19) 0.96 (0.92–1.01)
% Urbane 0.98 (0.95–1.01) 1.02* (1.00–1.03)
% Young malef 2.00* (1.42–2.81) 1.13 (0.97–1.30)
GDPg 0.92* (0.90–0.95) 1.01 (0.99–1.03)
Educationh 0.18* (0.10–0.30) 0.55* (0.37–0.84)

Note: log of number of 15–44 males in the population and log of total population entere
*P< 0.05.

a Young male homicide¼ number of homicides among 15–44-year-old men in 2000.
b Gini¼Gini Index of income inequality in year 2000 (can vary from 1 to 10).
c Impunity log¼ ‘‘Impunity Index’’ logged: total number of homicides from 1990 thro
d Infant mortality¼ infant mortality rates per 1000 live births in year 2000 (proxy for
e % Urban¼ percentage of population living in urban areas in year 2000.
f % Young male¼ percentage of 15–44-year-old males in the population in year 2000
g GDP¼Gross Domestic Product (GDP) per-capita, based on purchasing parity power
h Education¼ education component of the Human Development Index in year 2000 (c
i Total population homicide¼ total number of homicides in year 2000.
number of studies have examined the effect of imprisonment on
crime in general, fewer have examined the effect of imprisonment
on homicide. Possibly, the best estimate of this effect comes from
Marvell and Moody’s time-series analysis between 1930 and 1994
(Marvell & Moody, 1997). In this analysis, a 10% increase in prison
population was associated with 13% fewer homicides, and for every
additional prisoner, approximately 0.3 murders were averted in the
tal population homicides, in South American, Central American and OECD countries.

Total population homicidei

5% CI) Crude rate ratio (95% CI) Adjusted rate ratio (95% CI)

2.59* (2.19–3.07) 1.44* (1.18–1.75)
2.61* (2.23–3.05) 2.09* (1.72–2.53)
1.12* (1.09–1.15) 0.97 (0.94–1.00)
0.98 (0.96–1.01) 1.02* (1.00–1.03)

1.75* (1.33–2.30) 1.11 (1.00–1.24)
0.93* (0.91–0.95) 1.00 (0.98–1.01)
0.25* (0.16–0.38) 0.66* (0.48–0.90)

d as offset, respectively.

ugh 1999 divided by the number of persons in prison in year 2001, logged.
poverty levels).

.
in year 2000 (in thousands of dollars).
an vary from 0 to 10).



Table 4
Predicted adjusted homicide rates (per 100,000) according to different levels of
impunity and income inequality.

Predicted rate per 100,000 (95% CI)a

Young male homicide Total population homicide

Low Gini Low Impunity 2 (1.1–2.3) 1 (0.8–1.4)
High Gini Low Impunity 9 (4.4–14.0) 6 (3.3–7.7)
Low Gini High Impunity 8 (4.1–12.0) 3 (1.7–3.8)
High Gini High Impunity 43 (24.0–63.0) 14 (8.9–19.0)

Low Gini¼mean of the bottom tertile¼ 2.7.
High Gini¼mean of the top tertile¼ 5.3.
Low impunity¼mean of the bottom tertile¼ 0.1 (in the log scale¼�2.238).
High impunity¼mean of the top tertile¼ 1.4 (in the log scale¼�0.032).

a Adjusted for infant mortality (proxy of poverty), urbanization, percentage of
young males in the population, GDP per-capita and education.
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USA (Marvell & Moody, 1997). Between 1973 and 1991 the incar-
ceration rate in the USA increased from 96 to 313 inmates per
100,000 residents; by one estimate that should have reduced
homicide by more than 30 percent (Levitt, 2004). Essentially, the
reduction in homicide over this period was attributable to
increased incarceration (Levitt, 2004). The period 1991–2001 saw
a sharp decline in homicides in the USA. Increased incarceration
appears to be one of the four major factors explaining this decline:
the others being more police, the decline in availability of crack-
cocaine, and legalized abortion (Levitt, 2004). Our results are
compatible with the hypothesis that imprisonment of criminals in
itself, independent of other social-structural circumstances, is
associated with homicide rates in South and Central American
countries and OECD countries.

Most research on cross-national variation in the degree to which
nations imprison criminal offenders has considered incarceration
rate (number of prisoners per 100,000 people in the population)
(Neapolitan, 2001), but such rates are themselves dependent, in
part, on crime rates: the higher the number of crimes the higher the
prison population, even if the efforts to imprison criminals are not
exceptional. In other words, assessing the association between
incarceration rate and crime rate especially in cross-sectional
studies risks circularity and instead of measuring the effect of
incarceration rate on crime rate only, what is being measured also is
the effect of crime rate on incarceration rate.

The traditional incarceration rate may reflect a crude reaction by
countries to the overall level of crime. On the other hand, the
Impunity Index we are proposing (ratio of the number of serious
crimes, indexed by number of homicides in the preceding decade,
to the number of prisoners) may reflect a more intense and refined
effort by countries to solve the crimes committed by their citizens.
Thus, in essence, both indicators are detecting the same thing:
arresting and conviction of criminals. The incarceration rate
however may reflect a primary, crude, impulsive reaction against
crime (efforts limited mostly to making arrests in the easy cases:
less effort expended in investigating and seeking convictions in all
cases), while the Impunity Index may reflect more refined,
sophisticated and thorough efforts to investigate, arrest and convict
criminals.

In the context of discussing the cost-effectiveness and scale of
imprisonment, Spelman (2000) applied a similar reasoning as that
contained in our Impunity Index, classifying the North American
states as ‘‘lenient’’ and ‘‘tougher’’, based on the ratio of number of
prisoners to number of crimes reported. The national average for
the USA was 0.030 inmates per reported crime. The most lenient
states (Hawaii and Minnesota) had about 0.015 inmates per crime,
while the toughest (District of Columbia, Kentucky and Virginia)
had about 0.060. So, all else being equal, the District of Columbia
was expected to put about four times as many of its alleged
offenders in prison than Minnesota. Another approach similar to
ours, also in a North American state-level analysis, was used to
calculate the ‘‘punitiveness’’ of each state (Ouimet & Tremblay,
1996). Their indicator for the states’ punishment levels was the
imprisonment rate per 100,000 people who had received sentences
for homicide, robbery or burglary in state and federal institutions. A
state was defined as less or more punitive if its imprisonment rate
was higher or lower than expected given its crime rate.

The Impunity Index can be interpreted as a proxy for the
probability that an offender (of any serious crime, i.e., murder,
robbery, rape, and assault) will avoid penalty. We did not have
suitable data for assessing this probability country by country and
we decided to use the number of homicides from 1990 through
1999 divided by the number of persons in prison in 2001. Our
rationale is the following: serious offence cases (indexed here by
homicide) should, ideally, be solved and adjudicated reasonably
promptly and convicted criminals might be expected to serve
substantial sentences, hence the 1990–1999 period (in Brazil for
example, the minimum sentence for murderers – ‘‘homicı́dio
doloso’’, article 121 of the Brazilian Penal Code, equivalent to
‘‘Homicide with malice aforethought’’ – without a previous record
is six years and pending good behavior they can be freed after
serving two years in prison but such short sentences could them-
selves be considered a reflection of relative impunity). In other
words, the offenders in serious crimes (indexed here by homicides)
perpetrated between 1990 and 1999 may be expected, where
serious crimes are punished severely, to be in the prison population
in 2001; those who are not were either not apprehended or have
been treated relatively leniently by the justice system, both of
which constitute components of impunity. In summary, the coun-
tries that caught more serious offenders in the 1990–1999 period
and kept them longer in prison, are thus expected to exhibit lower
scores on our Impunity Index. For instance, on average, the 28
OECD countries had an Impunity Index of 0.2, while the 13 non-
OECD countries had a score of 1.3. This means that, in OECD
countries, for 20 homicides in the preceding decade there were 100
persons in prison for any crime. In contrast, in non-OECD countries,
for 130 homicides in the preceding decade, there were only 100
persons incarcerated for any crime. Thus, in non-OECD countries
impunity is so extreme that homicides in the past decade
outnumber (on average) the total numbers of persons incarcerated
for any crime, while in OECD countries the number of people
incarcerated could account for all murders and many other crimes.
The Impunity Index is an admittedly somewhat arbitrary index that
is intended to reflect both the probability and the magnitude of
punishment, and to capture the incapacitating and the deterrent
effect of prison on serious crimes.

Socioeconomic circumstances and imprisonment

It is interesting to speculate, then, that countries with better
socioeconomic conditions, i.e., lower economic inequality, less
poverty, higher average income and higher levels of education, are
at the same time more likely to arrest criminals and to keep them in
prison. This view contrasts with that which argues that where
socioeconomic conditions are better there is less need for punish-
ing criminal behavior (see comments on the Norbert Elias’ civili-
zation theory by Eisner and Neapolitan (Eisner, 2001; Neapolitan,
2001)). We are proposing that in such favourable socioeconomic
circumstances there may be less criminal behavior but not less
need to punish it. On the contrary, it may be the better the socio-
economic circumstances are overall, the lower the tolerance for
serious criminal behavior; people might wish to protect their
country’s social fabric more, where the social conditions are better.
Conversely, people might be more tolerant of serious criminal
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behavior where they perceive the social system as being less kind
and less fair; criminal behavior in these circumstances might be an
option that many would want to keep open for themselves. For this
reason, commitment/efforts to punish it should be weaker. Our
results were compatible with this interpretation, as countries with
better socioeconomic conditions showed lower scores of the
‘‘Impunity Index’’.

‘‘It is reasonable to assume that even in a well-ordered society
the coercive powers of government are to some degree necessary
for the stability of social cooperation’’ – (Rawls, 1971). Human
beings evolved a tendency to punish cheating behavior (aversion to
free-riders) (Fehr & Gachter, 2002; Price et al., 2002). The most
altruistic individuals (those willing to participate in a collective
action independently of believing that each would personally
benefit from that action) are those most inclined to punish free-
riders (Price et al., 2002). Punishment of defectors seems to be
a factor key to cooperation (Boyd & Richerson, 1992; Fehr & Gachter,
2002). At the population level, the willingness to punish co-varied
with a behavioral measure of altruism; societies with more altru-
istic behavior also exhibited high degrees of punishment (Henrich
et al., 2006). So, more cooperative societies (for example with lower
economic inequality – low income inequality being related to high
social cohesion – (Kawachi et al., 1997)) should also show more
punishment of defectors (criminals), and therefore lower scores of
the proposed ‘‘Impunity Index’’. That is exactly what we found in
our cross-national comparison. Thus, it appears that social cohesion
goes hand-in-hand with commitment to punish serious criminal
behavior.

According to Neapolitan, Norbert Elias’ civilization theory posits
that ‘‘as nations modernize and civilize and conditions of life
become less harsh and more orderly, social control shifts inward
and people become more tolerant of minor deviance. As external
sanctions become less important in controlling people, nations
reduce prison sentences, develop alternatives to incarceration, and
decriminalize some offences.’’ (Neapolitan, 2001). Eisner suggested
that the civilizing process, as proposed by Elias, would decrease
impulsivity and increase the level of rationality in the manner in
which one lives, leading to higher levels of self-control, which in
turn would lead to a gradual pacification of everyday interactions,
and eventually be reflected in lower levels of violent behavior
(Eisner, 2001). This reasoning, to a certain extent, contrasts with
that which we argued above and with evidence of a positive
association between the Human Development Index (HDI) and
incarceration rates in a cross-national analysis (Neapolitan, 2001):
according to our suggestion, and to our results, the threat of
external sanctions becomes more important (more prevalent), not
less, as nations civilize (as far as civilizing has anything to do with
modern market democratic economies with less income inequality,
less poverty, higher average income and higher levels of formal
education, and that external sanctions have anything to do with
imprisonment). More fundamentally, it may even be that Norbert
Elias’ civilizing process is partly dependent on (or driven by) an
increase in the commitment/effort to punish criminal behavior. As
we already argued above, we are suggesting that people may tend
to become less tolerant of major deviance, such as serious crimes, as
nations civilize (note however that this is still compatible with
people becoming more tolerant of minor deviance, as suggested by
Elias).

Limitations

The limitations of this study include the cross-sectional design,
the problem of ratio variables (spurious association because of
measurement error), the use of homicide as a proxy for serious
crime, and the choice of countries to be included in the study.
The direction of the association between impunity and homicide
cannot be established due to the cross-sectional design. The asso-
ciation we found is entirely compatible with too many homicides
(or crime in general) causing high impunity rather than high
impunity causing too many homicides; increased crime may
overwhelm the police and justice system, with impunity increasing
as a consequence (Nagin, 1998).

One of our most successful explanatory variables was a ratio, in
which crime (in our study, homicide) was included in both the
numerator of the outcome and explanatory variables. The use of
variables of this type, when trying to assess the effect of prison on
crime, could lead to substantial bias when measurement error is
present (even if the errors in measuring crime are completely
random and unrelated to the prison population) (D’Alessio & Stol-
zenberg, 1998; Firebaugh & Gibbs, 1985; Gibbs & Firebaugh, 1990;
Levitt, 1998). In our study, the homicide data in the Impunity Index
and in the homicide rates are different sets of data; in the first they
are the sum of all homicides in the previous 10 years while in the
second they are the number of homicides in a single year. This fact
may not eliminate the possibility of spurious association due to
measurement error, but probably reduced it.

Another limitation is the fact that we cannot be sure that
homicide is a good proxy for serious crimes in general in every
country, and if it is not, then the validity of the Impunity Index is
jeopardized. It could be argued that it would be preferable to use as
our denominator only imprisoned killers rather than the entire
prison population, as it is unlikely that homicides contribute greatly
to the prison population. But criminal homicides may be a good
marker for serious crime in general, and by relating the number of
homicides to the total number of prisoners, the index may be even
more accurate in detecting the general incapacitating and deterrent
effect of prison than if it related number of homicides to only those
in prison due to their commission. One reason for this is the fact
that most killers commit a number of other serious offences before
they kill (Cook, Ludwig, & Braga, 2005). In any case, information
regarding prisoners’ crimes was not available to us for most
countries. Also, international police crime statistics are not
comparable because there is more underreporting of certain types
of crimes in some countries than in others, and so it is not possible
to check our assumption that other serious crimes vary propor-
tionally with the number of homicides. There is the possibility that
certain countries may impose prison sentences only for serious
crimes including homicide, while in others jail awaits those con-
victed of lesser offences, too; the homicides–prisoners ratio would
be lower in the latter case even if the probability of being impris-
oned for homicide (and other serious crimes) were identical. If this
be so, then our indicator might be predictive of homicide because of
incapacitation rather than punishment for homicide: a low ratio
would reflect a high prison population and the disproportionate
removal of potential killers from the streets before they could kill.

Finally, the choice of the countries to include in the study may
limit the generalizability of the study to other world regions.
However, we believe it is appropriate to study the effect of prison
on homicide, separately, for groups of countries in the different
regions of the world. There is a geographical–historical–cultural
component to the use of imprisonment, which statistically differ-
entiates countries in different regions of the world (Neapolitan,
2001). For this reason, we restricted our sample of countries to the
Central and South American regions and the most developed
economies in the world (OECD countries). The inclusion of coun-
tries from other regions of the world (i.e., from the East and from
Africa – apart from Japan and Korea, the OECD countries are
Western Democracies) could lead to a sample too diverse in terms
of culture, justice and punishment practices, risking hiding the
associations we were assessing in this study.
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Summary of our main results and conclusion

Our results are compatible with the theoretical model that we
are proposing: small income inequality may increase social cohe-
sion and consequently reduce crime (we found that low income
inequality was a strong predictor of low homicide, independently of
impunity), and at the same time increase the commitment/effort to
punish crime (we found that small income inequality, low poverty,
high average income and high education were associated with low
impunity), which in turn further contributes to the reduction in
crime and the maintenance of low levels of crime (we found that
low impunity was a strong predictor of low homicide, indepen-
dently of income inequality).

This study supplies new knowledge compatible with harmful
effects of impunity at the national scale on homicide. It also
supplies new knowledge compatible with the role of social cohe-
sion (low income inequality, low poverty, high education and high
average income) in promoting punishment of criminal behavior or
vice-versa. And finally, it provides reinforcing knowledge compat-
ible with harmful effects of income inequality at the national scale
on homicide, as it was, to the best of our knowledge, the first cross-
national study that assessed, in a multivariate fashion, the relative
contribution of income inequality and imprisonment, to the vari-
ation in homicide rates.

Appendix. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.socscimed.2009.08.013.
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