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ABSTRACT
This study investigates the relationship between terrorism and inter-
personal violence by conducting cross-national analyses on the
effects of terrorism mortality rates on homicide rates. Results show
that terrorism appears to be robustly and positively associated with
homicide. This finding is based on the calculation of a series of
independently pooled and twoways fixed-effects models on a panel
that incorporates more than 165 countries over 24 years (1991–2014).
The results lend tentative support to the so-called “legitimation-
habituation” hypothesis that was formulated in regard to the effects
of security-related stress on homicide rates in Israel more than
30 years ago. The topic has been largely neglected ever since.
While confirming a positive relationship between terrorism and homi-
cide, this study concludes that a causal influence of terrorism on
homicide rates is conceivable, but cannot conclusively be proven
within the confines of the research design. Future research on poten-
tial mediators of the supposed effect is needed, and data limitations
need to be overcome.

KEYWORDS
habituation; homicide;
legitimation; rates;
relationship; terrorism;
trends

Introduction

Globally, homicide is responsible for roughly half a million deaths per year, accounting for
a rate of 6.2 per 100,000 population.1 Overall, even though homicide trends have been
declining over the past years, there is an amalgam of very diverse, sometimes even
opposing, regional and sub-regional trends.2 Much like violence in general, global homi-
cide trends are influenced by a variety of social and economic factors. This results in
polarization and clustering of homicide,3 not only in terms of geography, but also by age,
gender, and homicide type (and combinations thereof).

Terrorism, whilst being on the forefront of the media cycle, currently accounts for
roughly 38,000 deaths annually, a global rate of approximately 0.5 per 100,000
population.4 Despite a global increase in the past decade, in most world regions terrorist
attacks are comparatively rare. They produce significantly fewer casualties than other
forms of violent death.5 The majority of terrorist attacks occur in the Middle East,
North Africa, South Asia, and in Sub-Saharan Africa, often in contexts that are hard to
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distinguish from war-type violence. This points to a rather complex interplay of collective
and interpersonal violence that terrorism is embedded in, and raises important theoretical
implications, e.g., the question whether collective violence may bear an impact on inter-
personal violence.

To our knowledge, only one study has comprehensively addressed this question to date,
namely Landau and Pfeffermann’s6 criminological work on the effects of security-related
stressors in Israel.7 In their work, the authors posited a “legitimation-habituation” effect of
collective violence on homicide. In doing so, they built on Archer and Gartner’s “legit-
imation of violence” hypothesis on the effects of war on homicide.8 Landau and
Pfeffermann’s work, however, dates back almost 30 years now and regards only one
country. We seek to expand this knowledge vacuum by assessing the role that terrorist
attacks may play in influencing interpersonal homicide—a question, largely unanswered,
that regards both whether such a relationship can be established at a large scale, and how
it can be explained. Following Archer and Gartner’s and Landau and Pfeffermann’s
studies, we base our approach on comparative analysis of homicide trends, meaning the
development of homicide rates within countries over time, and how this development
compares between countries.

With few exceptions, research from criminology and homicide studies on terrorism
has long remained comparatively scarce. Criminological ideas of crime typically depend
on well-established statehood (i.e., an intact state monopoly on violence).9 Acts of
terrorism, in contrast, often raise notions of the “exceptional,” “enemy of the state,”
and a breakdown of public order.10 This has traditionally marked terrorism a subject of
political science. Besides having long been disregarded as a dependent variable, it may
therefore be more surprising that criminologists have rarely considered terrorism as an
independent variable—despite its potentially detrimental effects on (economic) factors11

that are usually consulted to explain homicide or crime in general,12 or let alone as a
factor in itself.

Explanations of homicide are typically informed by a set of social structural perspec-
tives, with national or local entities as the units of analysis.13 Many studies, for example,
dealt with the effects of poverty on homicide,14 either in absolute or relative terms,15 and
can be attributed to strain and anomie theory. Other commonly adopted concepts in
cross-national homicide research address, for example, the link between urbanism and
homicide, the population structure, or the social and cultural heterogeneity of the coun-
tries concerned.16 Based on an extensive review of empirical literature on cross-national
homicide, Trent and Pridemore concluded that the most robust link that can be estab-
lished is the positive association between economic inequality (e.g., the GINI coefficient)
and homicide.17 This conclusion, however, should be interpreted in the wider context of
other ecological sources of homicide as well as the explanation of other forms of crime.
Pratt and Cullen, for example, conducted a wide-ranging meta-analysis of predictors of
crime.18 They classified inequality as a both moderately stable and moderately strong
predictor of crime. Some of the predictors they identified to be more relevant (e.g.,
unemployment) can be interpreted as covariates of resource inequality, but may be
more meaningful for longitudinal purposes than direct measures of wealth distribution
such as the GINI coefficient, which tends to develop more inertly over time. In fact, Pratt
and Cullen’s sample consists largely of studies that draw their data from the U.S. This
renders some of the predictors they identified less suitable for cross-national purposes, be
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it for fundamental reasons (e.g., percentage black/nonwhite) or for matters of data
availability and quality at an international level.

Structural explanations of terrorism mirror the dominant approaches that are also applied
to the study of homicide, for example strain19 and social disorganization.20 It remains contest-
able, however, to which degree factors that influence homicide are equally decisive in
explaining terrorist attacks. According to Krueger and Malečková, for example, enough
evidence has accumulated to conclude that terrorism and political violence are “apparently
unrelated, or even positively related to individuals’ income and education.”21 Caruso and
Schneider, on the other hand, find that the “classical economic argument of opportunity cost
can be confirmed; i.e. the larger the set of economic opportunities for an individual, the lower
the likelihood or the willingness for her/him to be involved in terrorist activities.”22

Besides its theoretical relevance, the question about a potential link between terrorism
and homicide bears imminent societal relevance. Addressing the links between different
types of violence (i.e., collective and interpersonal) taps, for example, into wider concerns
about finding sustainable countermeasures against violence, and recognizing violence as
an obstacle to development at a global scale. Both the WHO’s World Report on Violence
and Health23 as well as UNODC’s Global Study on Homicide highlight terrorism as a
“global phenomenon.”24 The issue of violence, and terrorism for that matter, has also
found its way onto the United Nation’s post-2015 development agenda.25 The first target
of Sustainable Development Goal 16 foresees to “significantly reduce all forms of violence
and related death rates everywhere.” Specific reference to terrorism is made in target 16.A:
“to prevent violence and combat terrorism and crime.”26

Theoretical background

Links between collective and interpersonal violence

The link between collective and interpersonal violence constitutes an underdeveloped
topic in the social sciences, especially in criminology and cross-national homicide
research.27 This regards the potential effects of war on (violent) crime, and even more
so the effects of terrorism, or rather “more prolonged states of belligerence” as Landau and
Pfeffermann put it, on violent crime.28

To date, to the best of our knowledge, only the study by Landau and Pfeffermann has
dealt with the potential effects of terrorism on homicide trends in a comprehensive
manner. The authors tested “the effect of security-related stressors . . . on violent crime
patterns” in Israel over a time period of 15 years (1967–1982).29 The issue was addressed
as part of a wider set-up that regarded wars and prolonged states of belligerence, with
terrorism covered as “other security-related stress.”30 Landau and Pfeffermann found
positive effects for the number of terrorist attacks on the number of homicides in Israel,
and explained these effects by a so-called legitimation-habituation hypothesis. This com-
bines the “legitimation of violence” hypothesis on the effects of war on homicide presented
by Archer and Gartner,31 and Ross’s model about a positive relation between internal and
external conflict and violence that rests on a mechanism of habituation.32

The effects of war on homicide have received some criminological attention after major wars
with Western involvement in the past, but the topic has been largely disregarded after the end
of the VietnamWar. In fact, as Archer and Gartner pointed out, “the idea that war might foster
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crime and violence has occurred to many.”33 Based on an extensive literature, they identified
seven theoretical models that posit such an effect, either positive or negative. In a comparison of
pre- and postwar homicide rates for 25 combatant and 15 non-combatant nations in a total of
50 nation-wars, they found substantial increases in the postwar homicide rates of combatant
nations. They concluded that only the legitimation model was fully consistent with their
findings, suggesting that approved or condoned killing during wartime leads to subsequent
homicide increases during peacetime.34 It becomes apparent here that the legitimation of
violence and legitimation-habituation models may not precisely be the same, given that
terrorism rarely takes the form of officially sanctioned killing. As an alternative interpretation,
it could be assumed that the effect of terrorism on homicide takes two forms: a) a legitimation
effect mediated by government responses, e.g., a declaration of war on terror, and b) a
habituation effect to security-related stress as a result of (media) exposure to terrorism.

Internal and external conflict and violence

The idea of a positive relationship between terrorism and homicide has evolved from the
criminological discussion of positive links between homicide rates and warfare, but also
incorporates ideas from political science and anthropology. The terminologies on the topic
diverge between the disciplines. As pointed out, Landau and Pfeffermann also draw on the
work of Ross, who speaks of external and internal conflict rather than warfare and
homicide. Ross maintains that previous empirical findings in the field primarily lend
support to a positive relation between internal and external conflict,35 and that the
argument is mainly based on the behavioral processes of generalization and habituation.36

Ross’s own work rests on a quantitative analysis of ethnographic reports from 90 pre-
industrial societies, finding that internal and external conflict are positively linked, and
that the strength of this link varies according to structural and dispositional factors. The
former regards the socioeconomic configuration of communities while the latter refers to
personality traits as well as common methods of interaction conveyed through processes
of socialization and cultural learning.37 Such processes, of course, are expected to diverge
between communities, and countries for that matter. Conducting a correlation analysis on
data obtained from the Dimensionality of Nations Project,38 Wilkenfeld found, for
example, that the relationship between domestic and foreign conflict behavior of nations
varies according to types of political systems.39 Socialization, in that regard, may be viewed
as a determinant of the link between external and internal violence, but similarly as a
dependent variable. As Ember and Ember pointed out in a study about socialization for
aggression as a consequence of war: “People will want their sons to be aggressive when
they have a lot of war and they need to produce courageous warriors.”40

Contradictory theories and further development of the legitimation-habituation
model

Following his earlier work, Landau specified the concept of legitimation-habituation with
explicit reference to terrorism and complemented it with social support systems as a factor
that may influence homicide rates negatively.41 Opposed to a positive association as
suggested by the legitimation-habituation model, the latter argument links to the cohesion
hypothesis42 which posits “that outside pressures and threats serve to unify and strengthen
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the community and to reduce internal conflict, including in-group violence.”43 Landau
and Pfeffermann had initially used cohesion as a counter-hypothesis to the legitimation-
habituation model, but found no evidence to support it.44 Also in this case, the terminol-
ogies vary. Archer and Gartner had discussed the same effect under the term “social
solidarity model,” but discarded it in favor of the legitimation of violence model.45

Pridemore et al. eventually took up the cohesion hypothesis and countered it with a
disorganization model that would predict a decrease in social cohesion in the wake of
terror attacks.46 Their goal was to measure the effects of the Oklahoma bombing (1995)
and the September 11th attacks (2001) on the homicide rates in the U.S. They found no
effect whatsoever, concluding that none of the hypotheses would apply.

The effects of terrorism have been followed up on empirically with regard to violent
behavior among adolescents in Israel, however, without making explicit reference to the
legitimation-habituation of violence.47 In a cross-national analysis of 174 countries, the
legitimation-habituation model has eventually also been applied to predict terrorism by
the “general levels of legitimate and illegitimate violence within a society.”48 The authors
conclude in finding “strong associations between the general level of violence within a
society and that society’s later experiences of terror events.”

Archer and Gartner offered some overall speculation as to how the assumed relationship
between war and interpersonal violence may take effect in light of the legitimation of violence.49

This could happen, for example, rather indirectly through changes in how violence is depicted
in media and entertainment, or rather directly in that citizens may simply be aware of the
occurrence of acts of war that usually take the form of accumulated violent homicide. Such
processes tap into a wider field of psychological studies of violence and aggression, namely on
the effects of themedia on violence,50 but also how “violence begets violence,”51 or how violence
may be contagious in broader terms. The former, for example, has been researched for warfare52

and political violence53 and the latter has been debated with regard to terrorism.54

Data and method

Aims and hypotheses

The goal of this study is to assess—for the very first time—whether a positive effect of
terrorism on homicide can be established for a large number of countries over longer
periods of time. The assumption is based on the legitimation-habituation hypothesis.
Following Landau and Pfeffermann, we assume that terrorism may bear a positive effect
on homicide rates. We counter this hypothesis with the social cohesion model, assuming
that terrorism may instead cause declines in homicide rates. To test our assumptions, we
compiled a data file that combines national terrorism and homicide counts and rates for
165 countries over a period of 24 years. We complemented these data with seven control
variables including various types of economic and population measures.

Definitions

Revolving around the use of violent means for political ends,55 defining terrorism is a
complex endeavor that depends on an intricate interplay between terrorism and (inter-
national) politics.56 The United Nations Office of Drugs and Crime (UNODC), for
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example, considers deaths caused by terror attacks as socio-political homicide.57 For the
purpose of this study, we rely on the definition of terrorism on which the Global
Terrorism Database (see below) is predicated: “The threatened or actual use of illegal
force and violence by a non-state actor to attain a political, economic, religious, or social
goal through fear, coercion, or intimidation.”58 Within our analyses, however, only lethal
acts of terrorism are considered. Threats of terrorism and attacks that do not result in
casualties have been excluded. In defining homicide for the purpose of this study, we
follow the definition provided by UNODC that refers to homicide as the “unlawful death
purposefully inflicted on a person by another person.”59

Data sources and background on terrorism (independent variable of interest)

Terrorism mortality rates served as the independent variable of interest in this study. Data
on terrorism was drawn from the Global Terrorism Database (GTD), provided by the
National Consortium for the Study of Terrorism and Responses to Terrorism (START)/
University of Maryland.60 As a collection from open sources, the GTD “relies entirely on
unclassified sources, primarily electronic media articles, to identify terrorist attacks and
systematically record details of the attacks.”61 The database holds 137 variables of more
than 150,000 events of terrorism in 193 countries from 1970 to 2015, which constitutes the
most extensive source on terrorism freely available.62 Based on the GTD, we computed the
counts and rates (per 100,000 population) of lethal terrorist attacks and number of victims
per country and year. Rates were calculated using population data from the UN
Department for Economic and Social Affairs.63 In addition, for each country-year, we
included measurements of the average number of victims per attack, and the number of
victims killed in the most severe attack. In terms of terrorism fatalities, the highest number
of lethal attacks contained in our database was recorded for Afghanistan in 2012. These
attacks caused the deaths of 2560 victims and accounted for a terrorism mortality rate of
11.9, higher than Afghanistan’s homicide rate of the same year (6.1). As discussed in the
introduction, the global count of victims from terrorism has increased rather significantly
over the observation period. Although other parts of the world have also seen rising
numbers of terrorist attacks, the major part of this increase is attributable to the Middle
East/North Africa and South Asia, especially Iraq and Afghanistan. For the vast majority
of countries and years, the terrorism mortality rate continues to remain much lower than
the homicide rate, exhibiting a median value of 0 and a mean of 0.15.

Data sources and background on homicide (dependent variable)

Homicide rates (per 100,000 population) served as the dependent variable for the purpose
of this study. Corresponding data was drawn from Clio Infra64 and updated with addi-
tional data from UNODC.65 Based on both sources, observations were available for 219
countries and territories. The homicide rate has developed rather heterogeneously during
the period of observation. In 1991, for example, the median value among all countries
contained in our database was 3.3 homicides per 100,000 population (unadjusted for
homicides attributable to terrorism), as opposed to 2.2 in 2014. This decline is especially
attributable to developed countries, e.g., the member countries of the OECD. Other
regions, foremost a number of countries in Central and South America, have seen
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significant increases over the same period. The highest homicide rate we found was 93.20
for Honduras in 2011.

As one of several types of socio-politically motivated homicide, deaths caused by injury from
terrorist attacks may in principle be considered within homicide statistics.66 National counting
standards vary, however, in considering terrorism homicide.67 Given these inconsistencies, it
remains unclear for which countries victims of terrorist attacks may already be contained in the
homicide rate. Rather than the supposed legitimation-habituation of violence, there is therefore
a danger of measuring a spurious relationship. To avoid this, we computed adjusted homicide
rates by deducting the number of victims killed in terrorist attacks. The deduction was
performed on all homicide rates, unless the terrorism mortality rate was higher than the
homicide rate, thus indicating that victims of terrorism are not included.

Besides the ambiguities in defining terrorism versus other forms of homicide, the
reliability of official homicide data is further exacerbated by the fact that many terrorist
attacks occur in the context of hard conflict and war. Collective violence affects the
investigative and administrative capacities of states which in turn leads to more general
distortions of homicide statistics, e.g., under conditions of war. This adds to a general
problem in obtaining reliable homicide statistics for countries with lesser developed
bureaucracies. We have therefore excluded countries for years in which they experienced
conventional warfare. The data source we consulted for this purpose concerns measure-
ments from the Major Episodes of Political Violence (MEPV) annual full dataset (1946–
2012).68 As a consequence, 43 country-years were excluded from the analysis. Because
homicide data was usually unavailable for such country-years to begin with, this number
was a lot lower than the number of country-years that actually exhibited conventional war
during the observation period. Besides conventional wars, terrorism may also be
embedded in more elusive forms of collective violence, including ethnic and civil warfare
of different types that can eventually be hard to distinguish from acts of terrorism. Unless
such violence co-occurred with conventional warfare, we did not exclude country-years
that exhibited episodes of ethnic and civil violence.

Control variables

Following a careful review of the literature on both terrorism and homicide as well as an
assessment of cross-national data availability, we selected seven control variables for inclu-
sion in our models. Following Trent and Pridemore’s review of the cross-national empirical
literature on social structure and homicide,69 this encompassed GDP and GDP growth as
measures of economic development and modernization/industrialization; the GINI coeffi-
cient as a measure of inequality; percent urban as a measure of urbanism; percent young male
(< 30) as a measure of population structure; and female labor force as a measure of gender
equality (has also been used as a measure of maternal absence). Data on GDP and GDP
growth were obtained from the World Bank’s collection of development indicators.70

Population-related measures (urban population, age and gender composition) were obtained
from UN DESA (see above). Inequality measures were extracted from Solt’s Standardized
World Income Inequality Database (SWIID)71 and enriched with the “All the Ginis” dataset
compiled by Milanovic and provided by the World Bank.72 Finally, taking into account
Wilkenfeld’s findings, we also included measurements of political systems as a control
variable for the analysis.73 Data was drawn from the “Polity IV” project, which provides
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comprehensive panel data on patterns of governance and regime transition between 1800
and 2015 in all countries that had a population greater than 500,000 in 2015.74

Sample

From the initial 219 countries and territories for which homicide data was available, the
sample subject to our analysis covers 165 countries, as we limited our analysis to sovereign
countries with a population greater than 500,000 for which data on terrorism was available
during the observation period (1991–2014). Given the relative rarity of homicide, the
homicide rates in countries with particularly small populations tend to vary over time and
are as such little indicative of actual homicide trends. We therefore excluded these
observations (N = 54) from our analysis. We selected the observation period (1991–
2014, 24 years) to allow for the inclusion of control variables that became increasingly
available for a larger number of countries over the course of the 1990s. Specific to each
country and year, the dependent variable and, to a lesser degree, the control variables
showed varying numbers of missing values. Larger numbers were missing for developing
countries. Depending on the choice of independent variables, this led to moderate varia-
tion in the numbers of observations for each of the regression models.

We also ran separate models for the UN-designated world regions. We did not consider
Oceania, however, as it consists mostly of countries with populations smaller than 500,000
that did not enter our analyses.

Empirical strategy

Our dataset takes the form of a panel, meaning a combination of cross-sectional and
longitudinal data. To test our hypothesis, we fitted the data to a number of independently
pooled OLS models. However, to account for fixed effects (cross-sections), we group-mean
centered all variables at the level of countries.75 In our models, i = 165 (countries)
represents the observed entities and t = 24 (years) the period of observation (1991–
2014), with Y as the dependent variable (homicide rate), X as the k = 8 possible predictor
variables (terrorist mortality rate plus 7 control variables), β as the corresponding regres-
sor coefficients, and ϵ as the error term:

E Yit � �Yið Þ ¼ β1 X1;it � �X1;i
� �þ . . .þ βk Xk;it � �Xk;i

� �þ �it

Besides pooled panels with group-mean centered variables, we ran a limited number of
twoways fixed effects models in order to account also for unobserved effects over time.
The fixed effects approach rests on the assumption that there are unobserved though
systematic effects that emanate from the units of observation (countries and years) and
influence the independent variables.76 In the model specification, these effects are repre-
sented by α for unobserved fixed effects specific to each country, and λ for unobserved
fixed effects specific to each year:

EYit ¼ β1X1;it þ . . .þ βkXk; it þ αi þ λt þ �it

The fixed effects model is one of two major approaches used in panel analysis, the other
one being the random effects model. The fixed effects model is more commonly used.77
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The suitability of one over the other can be shown by conducting a Hausman test.78

Conducting the test on our models confirmed that the fixed effects approach would be a
better fit for the analyses.

To mitigate potential bias resulting from selection into terrorism caused by factors that
may influence both terrorism and homicide, we also calculated all models as two-stage
models (using Heckman correction). This consisted in the calculation of first-stage probit
models with a dummy-coded terrorism variable as the dependent variable, and the
inclusion of the thus retrieved inverse mills ratio (IMR) as an additional independent
variable (k = 9) in second-stage OLS models.79

We assessed all models for potential problems with collinearity by calculating variance
inflation factors (VIF) as well as condition indices and a regression coefficient variance-
decomposition matrix for the full model specification.

Apart from themodels presented above, we ran an extreme bounds analysis (EBA) in order
to assess the robustness of the association between the dependent variable and the indepen-
dent variable of interest.80 Regressions for the analysis followed the specification of indepen-
dently pooled panel models with group-mean centering at country-level (see above). The
homicide rate (log) was included as the dependent variable, the terrorism mortality rate (log)
as the focus variable (included in every model), the inverse mills ratio as a free variable
(included in every model), and the 7 controls as doubtful variables (included in various
combinations). This made for 128 (2^7) possible model configurations.

Following the White method,81 all models were computed with heteroscedasticity-
consistent standard errors (at country level).

Prior to calculating group-centered means, we conducted a natural log-transformation
of the homicide rate to correct its distribution, which showed a strong positive skew with a
long tail to the right. We also transformed our independent variable of interest, the
terrorism mortality rate, as it showed an even stronger positive skew than the homicide
rate. We thereby added a constant (1.0) in order to allow for the transformation of 0-
values which otherwise cannot be transformed logarithmically. The transformations make
the relationship between the homicide and the terrorism mortality rate interpretable in the
form of a log-log model. In econometrics, such relationships are commonly referred to as
“elastic,”82 meaning that regression coefficients equal percent-changes in the dependent
variable (untransformed) while the independent variable (untransformed) changes by 1
percent. Instead, the effects of the untransformed control variables on the log-transformed
dependent variable need to be read as a 100 * coefficient percent increase in the dependent
variable (untransformed) while the control variable increases by 1 unit.

Results

In testing for the association between the terrorism mortality rate (log) and the homicide
rate (log), findings suggested a robustly positive relationship. The strength and signifi-
cance of this relationship varied, however, between world regions, and less so according to
the different control variables that we considered. Indicators of terrorism other than the
terrorism mortality rate (log) did not return significant results. These indicators included
the absolute counts of attacks and victims; the average number of victims per attack; and
the number of victims killed in the most severe attack during each country-year.

TERRORISM AND POLITICAL VIOLENCE 9



Correlation between homicide rate, terrorism mortality rate, and control variables

As indicated by the mean and median, most observations of the terrorism mortality rate
took a value of 0.0. This also became apparent when plotting the distributions of the
homicide rate (log) and terrorism mortality rate (log) against each other in a scatterplot
(see Figure 1). While the homicide rate (log) showed a comparatively normal distribution,
values for the terrorism mortality rate (log) tended towards 0.0 and kept showing a strong
positive skew. At first sight, the bivariate distribution appeared to be rather random and
did not show any relationship between the two variables. The regression line, however,
indicated a positive relationship.

In addition to the logarithmized rates for terrorism mortality and homicide, we
included various control variables in the regression models. Figure 2 shows the correlation
between these control variables and the terrorism mortality and homicide rates. GDP per
capita and the GINI coefficient showed a strong correlation with the homicide rate (log).
Strong relationships also existed between the GDP per capita, the percentage of urban
population (percentage of total population), and the young (<30) male population (per-
centage of total population), as well as between the GINI coefficient and the young male
population. The correlation of the control variables with the terrorism mortality rate (log),
on the other hand, appeared to be rather weak. This gave the first indication that multi-
collinearity between the control variables and the independent variable of interest may not
be a problem. In fact, also the homicide rate (log) was not strongly correlated with the
terrorism mortality rate (log).

Figure 1. Scatterplot of terrorism mortality rate (log) against homicide rate (log).
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Regression models

When fitting the regression models with the terrorism mortality rate (log) as the inde-
pendent variable of interest and the homicide rate (log) as the dependent variable, results
indicated a positive association between the two. As described in the methods section, the

Figure 2. Correlogram of the homicide rate (log), terrorism mortality rate (log), and control variables.

Figure 3. Extreme bounds analysis. Frequency table of terrorism (log) coefficient (Homicide ~ Terrorism).
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log-transformation of the variables requires a specific interpretation of the regression
coefficients, namely as percent-changes in the dependent variable (untransformed) while
the independent variable (untransformed) changes by 1 percent. Following this reading, a
pooled regression (with group-mean centered variables) without any control variables (see
Table 1, Model 1) yielded a 0.245% increase in the homicide rate (untransformed) when
the terrorism mortality rate (untransformed) increased by 1.0%. As exhibited by the
coefficient of determination (R2), this model had no overall explanatory power. Adding
the GINI coefficient, GDP per capita, and GDP growth (percentage, per capita) as control
variables led to a higher R2 (see Table 1, Model 2), while the coefficient for the terrorism
mortality rate (log) remained nearly unchanged.

The inclusion of further population-based control variables (percentages of female
labor force, urban population, and male population <30), and eventually the polity
index, led to moderate increases in the overall explanatory power of the model. The
coefficient for the terrorism mortality rate (log) rose with the addition of the population-
based control variables (.278) and dropped again when including the polity index as a
control (.213). The calculation of a fixed effects model (twoways) with all control variables
led to a further drop in the coefficient of the terrorism mortality rate (log) (.188), which
suggested that some of the association estimated by the pooled models resulted from
unobserved effects within countries and over time.

The calculation of variance inflation factors for each of the independent variables con-
tained in any of the models did not reveal issues with collinearity (see Table 1). The same
held true for the calculation of condition indices, and a regression coefficient variance-
decomposition matrix for the model that contained all control variables (see Table 2).

To mitigate potential bias resulting from selection into terrorism caused by factors that
may influence both terrorism and homicide, we also calculated all models using
Heckman’s two-stage method, with terrorism (dummy-coded terrorism mortality rate)
as the dependent variable at the first stage. As shown in Table 3, this did not bear any
major influence on the coefficients of the terrorism mortality rate (log). Both in the fixed
effects (twoways) as well as in the pooled models, the values remained largely unaffected.
As expectable, however, the inclusion of the inverse mills ratio led to a major inflation of
the condition indices (not displayed) and variance inflation factors for some of the control
variables. While the independent variable of interest remained unaffected by this, the
coefficients of some of the control variables dropped in strength and significance.

We conducted an extreme bounds analysis in order to establish the robustness of the
association between the dependent variable and the independent variable of interest
(Figure 3). The result indicated a robust association between the homicide rate (log)
and the terrorism mortality rate (log). At a mean value of .203 (min: .162; max: .283), all
128 (2^7) coefficients of the focus variable were significantly positive. The lower extreme
bound (minimum coefficient – standard error) was .034, and the upper extreme bound
(maximum coefficient + standard error) was .362.

In addition to running the model for the whole dataset, we ran separate regressions for
each major world region. Except for Africa, the results indicated a positive association
between the terrorism mortality rate (log) and the homicide rate (log). The strength of the
effect attained significance at different levels and varied noticeably between regions. With
roughly 0.7% increases in the homicide rate for every 1.0% increase in the terrorism
mortality rate, the strength of the coefficient was substantially higher in the European

12 A. KAMPRAD AND M. LIEM



Ta
bl
e
1.

Re
gr
es
si
on

s
(in

de
pe
nd

en
tly

po
ol
ed

an
d
fi
xe
d-
eff

ec
ts
lin
ea
r
pa
ne
lm

od
el
s)
fo
r
H
om

ic
id
e
~
Te
rr
or
is
m

(1
65

co
un

tr
ie
s,
19
91
–2
01
4)
.

D
ep
en
de
nt

va
ria
bl
e:

H
om

ic
id
e
ra
te

(lo
g)

Po
ol
in
g

Fi
xe
d
eff

ec
ts
(t
w
ow

ay
s)

1
2

3
4

5

β
β

VI
F

β
VI
F

β
VI
F

β

Te
rr
or
is
m

m
or
ta
lit
y
ra
te

(lo
g)

0.
24
5*
**

0.
22
6*
**

1.
02

0.
27
8*
**

1.
04

0.
21
3*
**

1.
04

0.
18
8*
**

(0
.0
59
)

(0
.0
62
)

(0
.0
62
)

(0
.0
63
)

(0
.0
65
)

G
IN
Ic
oe
ffi
ci
en
t

−
0.
03
5*
**

1.
02

−
0.
02
2*
**

1.
10

−
0.
02
1*
**

1.
10

−
0.
02
1*
**

(0
.0
07
)

(0
.0
07
)

(0
.0
08
)

(0
.0
08
)

G
D
P
pe
r
ca
pi
ta

(k
U
SD

,P
PP
)

−
0.
01
8*
**

1.
01

−
0.
02
5*
**

1.
56

−
0.
02
6*
**

1.
56

−
0.
02
6*
**

(0
.0
02
)

(0
.0
02
)

(0
.0
02
)

(0
.0
02
)

G
D
P
gr
ow

th
(%

)
−
0.
00
4*

1.
03

−
0.
00
5*
*

1.
06

−
0.
00
6*
*

1.
06

−
0.
00
6*
*

(0
.0
02
)

(0
.0
02
)

(0
.0
02
)

(0
.0
02
)

Fe
m
al
e
la
bo

r
fo
rc
e
(%

)
0.
06
0*
**

1.
66

0.
05
9*
**

1.
67

0.
06
0*
**

(0
.0
09
)

(0
.0
09
)

(0
.0
09
)

U
rb
an

po
pu

la
tio

n
(%

)
−
0.
00
01

1.
42

0.
00
2

1.
45

0.
00
2

(0
.0
05
)

(0
.0
05
)

(0
.0
05
)

M
al
e
po

pu
la
tio

n
<
30

(%
)

2.
38
1

1.
27

2.
27
2

1.
30

2.
29
7

(1
.4
71
)

(1
.4
79
)

(1
.5
58
)

Po
lit
y
in
de
x

−
0.
00
8

1.
02

−
0.
00
7

(0
.0
06
)

(0
.0
06
)

Co
ns
ta
nt

0
−
0.
00
5

−
0.
00
6

−
0.
00
6

(0
.0
10
)

(0
.0
10
)

(0
.0
10
)

(0
.0
10
)

O
bs
er
va
tio

ns
2,
40
6

2,
14
2

2,
14
2

2,
05
0

2,
05
0

R2
0.
00
7

0.
06
4

0.
08
8

0.
09
3

0.
09
3

F
St
at
is
tic

17
.3
10
**
*
(d
f
=
1;

24
04
)

36
.8
28
**
*
(d
f
=
4;

21
37
)

29
.3
69
**
*
(d
f
=
7;

21
34
)

26
.1
88
**
*
(d
f
=
8;

20
41
)

24
.5
00
**
*
(d
f
=
8;

19
01
)

N
ot
e:
*p

<
0.
1;
**
p
<
0.
05
;*
**
p
<
0.
01

TERRORISM AND POLITICAL VIOLENCE 13



model than in the models for other world regions. The coefficients for the Americas (.226)
and Asia (.198) were significant and roughly at the center of the combined estimates for all
regions, while the value for Africa remained insignificant at a value close to zero. With
overall smaller effect sizes, the disaggregation by region likely led to a decrease in
statistical power, which may have caused the drop in the significance levels of the
estimates for the Americas, Asia, and Africa. Calculating a combined model for all regions
other than Europe yielded a coefficient at the highest significance level, suggesting that
every 1.0% increase in the terrorism mortality rate would be associated with an approx-
imate 0.2% increase in the homicide rate.

Discussion and conclusions

Findings

We set out to assess whether the level of terrorism in a society may bear an influence on
the level of homicide. This hypothesis was based on the legitimation-habituation model—a
framework previously applied to the case of Israel that posits a positive influence of
security-related stressors, including terrorism, on violent crime rates.83 Following the
social cohesion theory,84 we countered the hypothesis of a positive association with an
alternate hypothesis that predicts a negative association between terrorism mortality and
homicide rates. Our intention was to test both hypotheses in a wide context—i.e., a large
number of countries (N = 165) over an extended period of time (1991–2014). We used
independently pooled and fixed-effects regression models with heteroscedasticity-adjusted
standard errors, with the terrorism mortality rate (log) as the independent and the
homicide rate (log) as the dependent variable. The results indicate tentative support for
the legitimation-habituation hypothesis and confirm a significantly positive and robust
association between the terrorism mortality and homicide rate in almost all models we
calculated. Support for a negative association between the two variables of interest was not
found.

Our approach was conservative in the sense that we universally deducted the number of
deaths linked to terrorist attacks from the homicide rate, despite knowing that victims of
terrorism may not always be counted as homicides. This was done to assure that we were
not tracking a spurious relationship, meaning measurements of victims from terrorism as

Table 2. Condition indices and regression coefficient variance-decomposition matrix for model
Homicide ~ Terrorism (and all control variables).

Condition
Index Intercept

Terrorism
mortality
rate (log)

GINI
coefficient

GDP per
capita
(kUSD,
PPP)

GDP
growth
(%)

Female
labor

force (%)

Urban
population

(%)

Male
population
< 30 (%)

Polity
index

1 1.0000 0.0000 0.0071 0.0020 0.0755 0.0026 0.0770 0.0749 0.0562 0.0022
2 1.3709 0.0014 0.1847 0.1302 0.0087 0.1896 0.0121 0.0140 0.1150 0.0871
3 1.4113 0.0062 0.1227 0.3497 0.0153 0.2461 0.0010 0.0109 0.0152 0.0371
4 1.4874 0.6145 0.0074 0.0432 0.0013 0.0181 0.0008 0.0006 0.0005 0.2775
5 1.5329 0.3673 0.0203 0.1121 0.0050 0.0004 0.0020 0.0000 0.0015 0.5022
6 1.6221 0.0088 0.6256 0.0000 0.0174 0.3252 0.0095 0.0297 0.0436 0.0143
7 1.9330 0.0005 0.0205 0.2010 0.0185 0.1902 0.0000 0.2140 0.6084 0.0771
8 2.0928 0.0008 0.0005 0.0298 0.4425 0.0167 0.0753 0.5993 0.1530 0.0011
9 2.2712 0.0005 0.0112 0.1318 0.4158 0.0112 0.8224 0.0567 0.0066 0.0016

14 A. KAMPRAD AND M. LIEM
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both the independent variable and again as part of the homicide rate. This may, in the
end, have led to an underestimation in measuring the strength of the association.

Following these findings, it can be hypothesized that the positive effect of collective
violence on homicide may go beyond what Archer and Gartner originally referred to as
the legitimation of violence. Their analysis was limited to a comparison of homicide rates
before and after nation-wars, that is to say conventional warfare with states as the main
actors. Links between collective violence and homicide, however, may indeed be under-
stood as part of a wider framework, as Landau and Pfeffermann posited. The authors
initially spoke of security-related stressors and prolonged states of warfare, before Landau
eventually made more specific reference to terrorism as the independent variable of
interest.85 While the relationship between warfare and homicide has been established
somewhat more clearly, the validity of the original legitimation-habituation model has
been limited as far as it concerns terrorism. Up until now, it has never been tested outside
the context of the Israeli experience more than 3 decades ago. In this study, we set out to
fill this vacuum. Our findings lend tentative support to the legitimation-habituation model
and suggest that it may be widely applicable over time and space. This bears important
implications as to a better understanding of the full impact that terrorism potentially has
on society.

Having provided new evidence on a positive association of terrorism and homicide rates, it
is important to address how this link can be explained. Landau and Pfeffermann, for example,
spoke of a generalization of conflict with out-groups (“enemies”) towards in-group members
of society.86 They borrowed this account from Ross, who posited a positive link between
internal and external violence.87 Ross’s understanding of the internal and the external is
thereby to be taken literally. The idea is that conflict with other societies would be generalized
into one’s own society. It may be ambiguous to simply extend this view to amodel which seeks
to explain the effects of domestic terrorism asmuch as the effects of international terrorism on
homicide. As the data from the Global Terrorism Database suggests, most terror attacks are
not international but occur in fact in regional and national contexts. However, the out-group
character of terrorism may also be understood in more fundamental terms, as has been
controversially discussed in the example of “enemy criminal law.”88 Enemy criminal law
rests on the notion that terrorists may be foreigners or not—as enemies or enemy combatants,
however, they would in any case stand outside the normal legal order, and constitute as such
an out-group. Terrorism lies at the heart of a blurring that Bigo referred to as the “Möbius
ribbon of internal and external security.”89

When zooming in on a regional level, among the separate models we ran, the overall
models and the model for Europe produced the most solid results in terms of significance and
explained variance. As suggested by themodels with the largest level of explained variance, the
overall estimation is that an increase of 1.0% in the terrorism mortality rate would lead, by
average, to an increase of roughly 0.2% in the homicide rate (Table 3). The estimate for Europe
is considerably higher than the overall estimate, suggesting that a 1.0% increase in the
terrorismmortality rate would be associated with an increase of roughly 0.7% in the homicide
rate (Table 4). The combined estimate for all regions other than Europe indicates an associa-
tion between the terrorism mortality rate and the homicide rate that comes close to the
combined estimate for all regions (roughly .2). This is very much in line with the findings for
the Americas and Asia. In interpreting and comparing these results, it should be noted that the
number of victims killed in terrorist attacks varies much more than the number of homicide

16 A. KAMPRAD AND M. LIEM



Ta
bl
e
4.
Re
gr
es
si
on

s
(in

de
pe
nd

en
tly

po
ol
ed

an
d
fi
xe
d-
eff

ec
ts
lin
ea
r
pa
ne
lm

od
el
s)
fo
r
H
om

ic
id
e
~
Te
rr
or
is
m

(1
65

co
un

tr
ie
s,
19
91
–2
01
4)
,w

ith
in
ve
rs
e
m
ill
s
ra
tio

(→
Te
rr
or
is
m
),
by

w
or
ld

re
gi
on

.
D
ep
en
de
nt

va
ria
bl
e:

H
om

ic
id
e
ra
te

(lo
g)

Eu
ro
pe

Am
er
ic
as

Af
ric
a

As
ia

O
th
er

th
an

Eu
ro
pe

Te
rr
or
is
m

m
or
ta
lit
y
ra
te

(lo
g)

0.
72
9*
**

0.
22
6*
*

−
0.
02
4

0.
19
8*

0.
19
0*
**

(0
.1
88
)

(0
.0
95
)

(0
.3
62
)

(0
.1
06
)

(0
.0
73
)

G
IN
Ic
oe
ffi
ci
en
t

0.
03
3

−
0.
07
1*
*

−
0.
07
8

0.
20
3*

−
0.
01
7

(0
.0
44
)

(0
.0
30
)

(0
.1
90
)

(0
.1
18
)

(0
.0
38
)

G
D
P
pe
r
ca
pi
ta

(U
SD

,P
PP
)

−
0.
02
3*

−
0.
03
0*
**

−
0.
00
7

0.
04
7

−
0.
01
5

(0
.0
13
)

(0
.0
11
)

(0
.0
72
)

(0
.0
36
)

(0
.0
12
)

G
D
P
gr
ow

th
(%

)
0.
00
1

−
0.
01
6*

−
0.
04
3

0.
04
5

−
0.
00
5

(0
.0
11
)

(0
.0
09
)

(0
.0
52
)

(0
.0
30
)

(0
.0
10
)

Fe
m
al
e
la
bo

r
fo
rc
e
(%

)
0.
17
1*

−
0.
05
6

−
0.
22
9

0.
47
6*

0.
05
7

(0
.0
88
)

(0
.0
61
)

(0
.3
89
)

(0
.2
47
)

(0
.0
77
)

U
rb
an

po
pu

la
tio

n
(%

)
0.
02
4

0.
01
1

−
0.
26
9

0.
22
5*

0.
01

(0
.0
46
)

(0
.0
32
)

(0
.2
05
)

(0
.1
28
)

(0
.0
41
)

M
al
e
po

pu
la
tio

n
<
30

(%
)

10
.3
22
**

−
15
.7
76
**
*

−
5.
23
8

19
.3
58
*

−
0.
19
2

(4
.1
03
)

(4
.4
44
)

(1
8.
28
6)

(1
0.
45
8)

(3
.7
35
)

Po
lit
y
in
de
x

−
0.
02
4

−
0.
04
3*
*

−
0.
01

0.
11
6*

0.
00
8

(0
.0
23
)

(0
.0
18
)

(0
.0
89
)

(0
.0
60
)

(0
.0
20
)

IM
R
(-
>
Te
rr
or
is
m
)

−
1.
07
1

1.
15

5.
01
2

−
7.
24
5*

−
0.
21
8

(1
.4
61
)

(1
.0
22
)

(6
.5
03
)

(4
.0
34
)

(1
.2
87
)

Co
ns
ta
nt

1.
13
1

−
1.
23
7

−
5.
34
1

7.
71
9*

0.
23
1

(1
.5
58
)

(1
.0
95
)

(6
.9
17
)

(4
.2
97
)

(1
.3
73
)

O
bs
er
va
tio

ns
71
6

45
3

28
3

53
1

1,
33
1

R2
0.
34
9

0.
22
7

0.
10
3

0.
05
1

0.
03
9

F
St
at
is
tic

41
.9
69
**
*
(d
f
=
9;

70
6)

14
.4
44
**
*
(d
f
=
9;

44
3)

3.
47
0*
**

(d
f
=
9;

27
3)

3.
13
1*
**

(d
f
=
9;

52
1)

6.
00
9*
**

(d
f
=
9;

13
21
)

N
ot
e:
*p

<
0.
1;

**
p
<
0.
05
;*
**
p
<
0.
01

TERRORISM AND POLITICAL VIOLENCE 17



victims. Depending on the overall levels of terrorism, the effect of a single terrorist attack on
the terrorism mortality rate, and subsequently on the homicide rate, may hence be relatively
strong. The regional differences may also be explained by divergence in the levels of homicide
rates between Europe and other world regions. Given the consistently low homicide rates in
Europe, one could assume that the relationship may be stronger when the homicide rate is
lower. It has to be remembered in this context that the relationship between the two log-
transformed variables is “elastic,” meaning the coefficients express percent-changes. If the
European homicide level increases at a lower base level to begin with, even if the coefficient for
the terrorismmortality rate is stronger, this may actually make for a lower absolute increase in
the homicide rates per 100,000 population in Europe as compared to other regions.

Limitations and future research

Being the first study to address the effects of terrorism on homicide on such a large scale, this
study is not without limitations. Aside from Europe and a combined model for all regions
other than Europe, the coefficient for the terrorism mortality rate (log) did not attain
significance at the highest level. While the overall findings are robust and consistent, a main
limitation we found with our approach is the lack of quality in the underlying homicide and
socioeconomic data for Africa. This comes along with a measurement error problem that
limits the scope of the analysis. Our intention was to test the hypothesis in the most global
sense possible—problems with missing values, however, especially in the economic control
variables and the homicide rates for lesser-developed world regions such as the African
continent, posed impediments to the endeavor. The estimate for Africa was insignificant,
close to zero, and yielded a large standard error. It is difficult to tell if this result points to a
fundamental reason, or if it is simply an artefact of low data quality or lack of statistical power.
Testing the hypothesis for African countries has thus not produced conclusive results. Future
research should attempt to overcome data limitations by gaining access to higher quality data,
especially for African countries. This may be less a problem in regard to terrorism data but
concerns some of the control variables and especially the homicide rate. Our hope is that
homicide data will continue to improve over the next years following the recent introduction
of the framework of indicators for the UN’s Sustainable Development Goal 16: To significantly
reduce all forms of violence and related death rates everywhere.90

A further form of selection bias may have been caused by non-random selection into
terrorism due to factors that may influence both terrorism and homicide. We addressed
this problem by applying Heckman’s two-stage method, which yielded results similar to
the uncorrected models. Eventually, another form of bias in this research may have been
caused by omitted variables that are correlated with both the dependent and one or several
of the independent variables. This leads to correlation between the independent variables
and the error term, and therefore poses a problem of endogeneity. Given the current state
of empirical knowledge on terrorism and homicide, omitted variables are unavoidable. As
discussed, many of the determinants of terrorism and homicide have not been established
conclusively, while many other relevant factors may in fact remain unknown.91 Our choice
of relevant control variables, however, mitigates the problem, and also the rationale for the
group-mean centering of the variables and applying fixed effects models was to reduce the
problem of omitted variables.
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Further, to advance the theoretical framework, future research endeavors should take
into account the role that the media, and more generally the public discourse, may play in
legitimizing violence and thereby mediating the positive relationship between terrorism
and homicide. It may also be fruitful in that regard to readdress whether the effect is
merely a product of habituation, or to what extent it is actually caused by legitimation. In
case of the latter, one may wonder who would actually legitimize the violence, the
terrorists by committing attacks—or the governments by responding to these attacks in
a belligerent manner, as an original reading of the “legitimation of violence” hypothesis
suggests. Finally, it should be addressed further how direct the effect between terrorism
and homicide is, and if the causal direction is as clear as the legitimation-habituation
framework suggests. The analysis may in fact be biased by reverse causality, or rather
simultaneity: Should elevations in homicide be explained as the outcome of terrorist
attacks, or should both terrorism and homicide be understood as expressions of a culture
of violence, as Mullins and Young suggest in applying the legitimation-habituation
hypothesis to the prediction of terrorism. Answers to these questions may be decisive
not only to advance evidence-based measures for the prevention of terrorism, but also to
limit the fall-out that terror attacks may have in feeding into contagions of violence.
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