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Abstract 
 
We interpret the emergence of Jihadist terrorism in the light of con-
test theory. Al Qaeda may be portrayed as a contest organizer, pro-
viding a ‘prize’ to the best terrorist group. Each group maximizes its 
probability of winning by launching attacks more destructive than 
previous ones perpetrated by competing groups. This hypothesis is 
confirmed by the empirical analysis which shows that the number of 
victims of terrorist attacks increases compared to number of victims 
of previous attacks in the same country. An upward trend in terrorist 
brutality is the outcome of competition between groups. Results also 
show that Al Qaeda-style terrorism is associated with poverty and 
underprivileged socio-economic conditions. 
 
JEL:D74, Z00 
Key words:terrorism, contest, negative binomial regression 
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1. Introduction 
 
Terrorism has become a topic of growing interest for social scien-
tists. Sandler et al. (1983:37) define terrorism as the “premeditated, 
threatened or actual use of force or violence to attain a political goal 
through fear, coercion, or intimidation.”1 Among economic studies 
on terrorism, a prevailing approach is based on the concept of oppor-
tunity cost according to which better economic conditions reduce ter-
rorism. Another approach focuses on the ‘productivity’ of terrorists 
and highlights that terrorism is positively associated with education. 
In this article, Al Qaeda-style terrorism is interpreted as employing 
contest theory. Al Qaeda may be portrayed as a contest organizer, 
providing a prize to the best terrorist group. That is, our paper focus-
es on the ‘Global Jihadism’ that emerged after the September 11th. 
In such a scenario, Jihadist groups may not be formally part of Al 
Qaeda, but they share its visions and strategies.2 Moreover, terrorist 
groups are supposed to compete with each other. They play a non-
cooperative game and maximize their efforts in order to win a ‘prize’ 
provided by Al Qaeda. Each group observes the results of previous 
attacks perpetrated by other groups. Consequently, each group max-
imizes its efforts by launching attacks more destructive. This hypo-
thesis is confirmed by our empirical analysis that shows an upward 
trend in terrorist brutality. This is in line with Enders and Sandler 
(2000) that demonstrate how fundamentalists are perpetrating fewer, 
but more violent attacks3. It also goes back to the idea of “reinforce-
ment” expounded by Midlarsky et al. (1980). Similar explanations 
have been provided by Bloom (2004) with regard to suicide bombing 
by Palestinian militants and by Della Porta (1995), with regard the 
competition between terrorist groups in Italy in 1970s. 

                                                      
1On terrorism since World War II see Sandler and Enders (2004). For a survey of 
the literature, see Krieger and Meierrieks (2010). On terrorism in Europe, see Caruso 
and Schneider (2011).  
2See Rabasa et al. (2006) and Napoleoni (2005).  
3 Barros et al. (2006) find a positive association between the value of property dam-
age and the peacetime duration in the case of ETA. No reinforcement mechanism 
emerges.  
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In the empirical application, the dependent variable is the number of 
victims (as proxy of terrorist brutality) and the hypothesis from con-
test theory would be an upward trend in the number of victims. Re-
sults confirm this hypothesis. In addition, results show that terrorist 
brutality is associated with underprivileged socio-economic condi-
tions. The number of victims is a fundamental component to measure 
the social impact of terrorism (Prieto-rodriguez et al. 2009). 
Our paper is structured as follows: In Section 2 we present some re-
lated literature. Section 3 develops the theoretical argument. Section 
4 presents the empirical application. Section 5 presents some policy 
implications descending from the empirical findings. Section 6 
summarizes and concludes.  
 
2. Related empirical studies 
 
A first line of research analyzed the economic determinants of terror-
ism by referring to the concept of opportunity cost. The larger the set 
of economic opportunities, the lower is the willingness for individu-
als to be involved in terrorist activities. A second argument, a prod-
uctivity argument, stresses the positive relationship between educa-
tion and terrorism. That is, better educated individuals would become 
more productive, say bloodier and more brutal, terrorists. Since edu-
cation and literacy levels are low in poor countries the productivity 
argument is thought to “overrule” the opportunity-cost argument. 
The two arguments are not necessarily on diametric opposites; in-
deed, they can complement each other. The opportunity-cost argu-
ment might determine the ‘why’, whereas the productivity argument 
might determine the ‘how’.  Krueger and Maleckova (2003) show 
that the level of education is positively associated with the likelihood 
of becoming a Hezbollah militant. They also find that terrorists are 
more likely to originate from larger countries and from low-income 
countries. Blomberg at al. (2004) show that likelihood of terrorism 
increases in periods of economic decline. Piazza (2006) does not find 
any significant relationship between economic development and in-
cidence of terrorism. Abadie (2006) finds that an increase in per ca-
pita GDP is associated with a reduction of terrorism. Barros et al. 
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(2008) find that there is a positive association between poverty and 
terrorism against US citizens in Africa. Burgoon (2006) shows that 
social-welfare spending is negatively and significantly associated 
with terrorism. Freytag et al. (2011) present mixed results either con-
firming or contrasting the idea that terrorism is negatively associated 
with better economic conditions. The impact of GDP per capita on 
terrorism is non-linear. There is a significant threshold of develop-
ment. As long as this threshold is not surpassed, better economic per-
formance encourages terrorism. When the threshold is passed, the 
usual interpretation of opportunity costs holds. Other scholars em-
phasize the role of grievances in the context of civil liberties depriva-
tion. Li (2005) shows that democracy and terrorism are negatively 
associated. Drakos and Gofas (2006) show that the incidence of ter-
rorism is positively associated with democracy, the reason being that 
democracies protect the freedom of press so ensuring accurate re-
porting of terrorism-related news. Kurrild-Klitgaard et al. (2006) 
show the nonlinearities in the relationship between democracy and 
terrorism. Countries at an intermediate level of democracy are likely 
to experience higher levels of terrorism. Berrebi (2007) and Benme-
lech and Berrebi (2007) show that that both higher education and 
standard of living are positively associated with the incidence of sui-
cide attacks in Israel. Gupta and Mundra (2005) show that Palestini-
an suicide attacks are the outcome of a competition between Palestin-
ian groups. Sayre (2009) finds a positive relationship between Pales-
tinian suicide bombings and the declining labor market conditions. 
Fielding and Shortland (2010), study the Islamist violence in Egypt 
and find that as the price of bread increases, the number of Egyptian 
civilians killed by other civilians also increases, as does the number 
of security forces casualties. 
 
3. A Contest Theory Perspective on Al Qaeda 
 
Our paper interprets Al Qaeda-style terrorist activities, employing 
the contest theory. A contest is a game in which rational agents com-
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pete for a prize by making irreversible outlays4. Examples of contests 
can be drawn from sport, managerial competition and political com-
petition among others. Al Qaeda may be portrayed as a contest orga-
nizer providing a prize to the best terrorist group. The prize might be 
an “honorary membership”, or an “economic reward”. In particular, 
Al Qaeda may start a competition among different terrorist groups 
which are only loosely linked to the terrorist network. These groups 
compete with each other as they were in a contest. The result of this 
competition is an upward trend in brutality. Evidently, this creates a 
favorable condition for Al Qaeda that actually increases the level of 
terror. This also constitutes a flexible recruitment system. New 
groups are involved in the organization, as a result of the selection 
process among volunteers. The rise of the so-called “self starters” is 
taken as evidence of this, i.e., groups with little or no affiliation with 
the network perpetrating terrorist attacks on their own initiative (Kir-
by 2007; Sageman 2008). According to Rabasa et al. (2006) this is 
evident in North Africa, South Asia and in the Horn of Africa. Evi-
dence on the attacks in Istanbul (November 2003), Madrid (March 
2004), and London (twice in July 2005) seems to confirm the emer-
gence of such a phenomenon in Europe.  
The level of individual effort and the aggregate effort are the va-
riables of interest of the contest literature. In our context, individual 
effort determines the brutality of terrorist attacks whereas the aggre-
gate effort determines the level of terror spread within countries. In 
contest theory, the level of the effort exerted by each agent is corre-
lated to the value of the ‘prize’ – i.e., the higher the evaluation of the 
‘prize’, the higher the effort exerted. The probability of winning the 
prize for each agent increases in its own effort and decreasing in oth-
er agents’ efforts. Therefore, the only feasible strategy is expending 
the maximum possible effort. Finally, aggregate effort is maximized. 
If there is no asymmetry in the evaluation of the prize, agents would 
exert the same level of effort. In such a case, the outcome of the con-
test will be determined – all else being equal – by individual abilities. 
Asymmetric evaluations lead to different levels of effort exerted by 

                                                      
4The most comprehensive study on contest theory is Konrad (2009).  
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contestants. Nti (1999) show how high-evaluation agents exert a big-
ger effort than low-evaluation participants. Hillman and Riley (1989) 
show that asymmetric evaluation deters participation by low-
evaluation agents, even if they have superior abilities. In general, ag-
gregate effort is smaller when agents evaluate differently the prize. 
Moreover, as the number of agents increases, individual effort will 
decrease. The higher the number of agents, the lower is the probabili-
ty for each agent to win the prize. This reduces aggregate effort. 
When participants do not know the number of contestants, this un-
certainty increases the aggregate effort (Muenster, 2006). These pre-
dictions hold when only one prize is provided by the contest organiz-
er (Konrad 2009:91). In general, the contest organizer can increase 
aggregate effort by providing different prizes. Moldovanu and Sela 
(2001) show that in the presence of convex cost functions, different 
prizes may constitute an optimal design. Even if agents are aware 
that they cannot win the first prize, they are willing to expend the 
maximum effort to get the other prizes. This increases aggregate ef-
fort. 
In our context, let us assume that each terrorist group observes the 
results of some previous attacks in the same country. To maximize 
its own probability of winning the prize, each group maximizes its 
effort and tries to make attacks more destructive than the previous 
attacks perpetrated by competing groups. That is, the contest is se-
quential, namely a tournament. This does not affect the general prop-
erties outlined above. In the presence of costless information Dixit 
(1987) points out that there is no difference between contests and 
tournaments. In our context information may be assumed to be cost-
less. In fact, when a terrorist group bombs an embassy or a trade cen-
ter with dozens of casualties, somewhere in the world, the event is 
extensively covered by international mass media.5 
 
 
 
                                                      
5The media can minimize the cost of information. Rohner and Frey (2007) demon-
strated empirically that media attention and terrorism do mutually Granger-cause 
each other.  
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4. Testable hypothesis and empirical results 
 
On the basis of the theoretical insights presented above, our hypothe-
sis is: “The number of victims of Jihadist attacks is increasing com-
pared to the number of victims of previous attacks in the same coun-
try, ceteris paribus”. An upward trend in the number of victims 
would corroborate the basic hypothesis. In addition, we test whether 
there is any evidence to support either the opportunity cost argument 
or the productivity argument. In our empirical specification, the de-
pendent variable is the number of victims of terrorist attacks. It is 
computed as the sum of killed and wounded people. The main expla-
natory variable is the lagged value of the dependent variable, say the 
number of victims of previous terrorist attack in the same country.  
We apply a negative binomial panel data model for the period 2002-
2010. Data on terrorist incidents are from the Global Terrorism Da-
tabase (GTD).6 Each record reports the characteristics of the incident, 
so it was possible create the dummy variables fitting with Al Qaeda’s 
modus operandi: 1) an Islamist extremist group as perpetrator; 2) the 
use of explosive devices; 3) the choice of civilian targets as tourists 
and private businesses. These criteria have been drawn from the 
‘Manchester Manual’, found by British police and considered a 
handbook for Jihad7. The dataset includes 79 countries which expe-
rienced some terrorist activity (more than five incidents) in the pe-
riod 2002-2010 and 23,869 incidents (see the appendix).  
The negative binomial regression is the model used to deal with 
event-count data exhibiting over-dispersion. The panel models for 
count data have been introduced in Hausman et al. (1984) and devel-
oped in Cameron and Trivedi (1986; 1998). Let  be the nonnega-
tive dependent-count variable for country at time . When  follows 
a negative binomial distribution, following Hausman et al. (1984), 
the mass function can be written as: 
 

                                                      
6The dataset is at http://www.start.umd.edu/gtd/ (March 2012).  
7The Manchester Manual is at www.usdoj.gov/ag/manualpart1_1.pdf (April 2012). 
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| , ΓΓ 1 Γ 1 1 1  

 
The dispersion parameter is assumed to be constant, over time for 
each individual , while   depends on explanatory variables. Even-
tually, Γ   is the gamma function. The mean and the variance are 
given, respectively, by 
 

, 1  
 
where β is a vector of unknown parameters and   is a set of expla-
natory variables. Following Cameron and Trivedi (1998: ch.7), 
Brandt et al. (2000) and Brandt and Williams (2001), the event-count 
dependent variable would be associated with its lagged value, so as 
to determine a trend. Therefore we can specify the conditional mean 
as: 
 | , exp X with 0.  
 
As noted above, the dependent variable  is the aggregate number 
of killed and wounded people in terrorist attacks. The dependent va-
riable  varies across countries 1,2, … 80 , and is indexed by 
time . In particular, the time of incident is an exact date. Incidents 
are ordered by date. Henceforth, we refer to the dependent variable 
as ‘victims’. The lagged event count ( ) is the number of victims 
of the previous terrorist attack in the same country. We refer to it as 
‘pastvict’. Since it is uncertain what the time interval between attacks 
is, we consider first only the number of victims of the previous inci-
dent, whatever the interval between the two attacks. Eventually, we 
consider the number of victims in the previous incident if, and only 
if, it took place within a period of two or three months before. As co-
variates we consider GDP per capita and the rate of change of con-
sumer price index (CPI). In order to avoid endogeneity problems, 
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these covariates are lagged one year. The institutional regime has 
been captured through the polity index and it ranges from –10 (very 
autocratic) to +10 (very democratic). Only in the case of foreign in-
terruption the polity index takes the value of -66. The Education in-
dex is from UNDP and it is bounded between 0 and 1. 

 
Table 3- Variables, Descriptive Statistics and Sources 

  Source Obs. Mean Std. Dev. Min Max 

Victims GTD 23869 7.719 28405 0 1834 

PastVict GTD 23791 7.728 28442 0 1834 

GDP per capita (logged) 

Penn World 

Tables 23760 8.173 .8907 5.908 10.759

Polity Polity IV Project 23842 -20.983 34.482 -66 10 

Education Index (logged) UNDP 23507 -.7307 .2975 -1.931 -.004 

CPI change (logged) IMF, WEO 20606 2.083 .965 -2.919 5.028 

Bombing (dummy) 23886 .5306 .4991 0 1 

Civilian (dummy) 23886 .4331 .4955 0 1 

Islamist (dummy) 23886 .1966 .3975 0 1 

Interaction 23875 .0397 .1953 0 1 

  

 
Table 4 -  Correlation Matrix 

victims pastvict bombing civilian Islamist Interaction education (logged) 

GDP 

per 

capita 

(logged) 

CPI 

change 

(logged) 

victims 1.000 

Pastvict .1257 1.0000 

Bombing .1076 .0474 1.000 
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Civilian .0203 -.0024 -0.0100 1.000 

Islamist .0482 .0071 -.0179 -.0319 1.000 

Interaction .0876 .0379 .1930 .2287 .4102 1.000 

education 

(logged) -.0223 -.0229 .0413 .0470 -.1129 .0312 1.000 

GDP per 

capita (logged) -.0066 -.0068 .0647 .0399 .1773 -.0018 .8508 1.000 

CPI change 

(logged) .0581 .0568 .0454 -.1019 -.0459 -.0542 -.2643 -.2685 1.0000 

 
Table 5 – Dependent Variable: Victims by Event  

(Panel Negative Binomial Regression) 

  FE FE FE RE RE RE 

1 2 3 4 5 6 

Pastvict .0013*** .0013*** .0012*** .0013*** .0013*** .0012*** 

(.000) (.000) (.000) (.0001) (.0001) (.0001) 

Bombing (dummy) .1045*** .12*** .0794*** .1037*** .1192*** .0789*** 

(.0157) (.0158) (.0172) (.0157) (.0158) (.0172) 

Civilian (dummy) .0359*** .0338*** .0264 .0352*** .033** .0253 

(.0160) (.0160) (.0174) (.016) (.160) (.0173) 

Islamist(dummy) .14*** .105** .135*** .1409*** .1045*** .1349*** 

(.0215) (.0217) (.0237) (,0215) (.0217) (.0234) 

Interaction (bomb-

ing*civilian*Islamist) .12*** .1443*** .1619*** .1225*** .1492*** .1684*** 

(.0432) (.0431) (.0469) (.0431) (.431) (.0468) 

Polity -.006*** -.006*** -.006*** -.006*** -.005*** -.006*** 

(.0001) (.0003) (.0004) (.0001) (.0003) (.0001) 

Education .2737*** .0891 .2511*** .0613 

(,0624) (.0727) (.0617) (.0719) 
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GDP per capita (t-1) -.200*** -.149*** -.201*** -.151***

(.022) (.0245) (.0217) (.0242) 

Inflation change (t-1) -.0082 -.0071 

(.0100) (.0100) 

constant -1.30*** .552*** .0300 -1.30*** .5439*** .0195 

(.0168) (.2185) (.2484) (.0168) (.2157) (.2452) 

Obs 23716 23313 20074 23732 23329 20090 

Groups 77 74 74 79 76 76 

Log Likelihood -63523.7 -63085.5 -53511.6 -64054.1 -63590.3 -54013.7 

Notes:  *** significant at 1%, ** significant al 5%, * significant at 10%.  

 
 
Table 5 reports the results of our regressions. Both random (RE) and 
fixed-effects (FE) estimations are presented. Our hypothesis is con-
firmed. The number of victims of terrorist incidents is significantly 
increasing compared to the number of victims of the previous inci-
dent in the same country. Terrorist brutality shows an upward trend. 
As noted above, the coefficient on the lagged value of the number of 
victims can be interpreted as a growth rate. In fact, following Came-
ron and Trivedi (1998), for models with an exponential conditional 
mean, the coefficient equals the change in the conditional mean if the 
regressor changes by one unit. Brandt et al. (2000) show that includ-
ing a lagged count in the exponential function of an event count 
model estimates a linear exponential growth rate. For a one-unit in-
crease in the pastvict variable, the expected number of victims in-
creases, approximately, by 0.13 per cent. Since our dependent varia-
ble is discrete, such coefficient has to interpreted above all in qualita-
tive terms. Number of victims is not random. It follows an upward 
trend and we interpret it as outcome of a competition between 
groups.  
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The coefficients of dummy variables used to capture the Islamist 
character of terrorist brutality are significantly positive. Only the 
dummy ‘civilian’ turns to be insignificant in model 3 and 6. The co-
variates present the expected signs. A negative significant associa-
tion between polity and terrorist brutality emerges. Democratic coun-
tries experience less terror. The association between lagged GDP per 
capita and the number of victims is significantly negative. The op-
portunity-cost argument is confirmed.  
Instead, there is no significant association between the CPI and the 
number of victims. At the same time, there is room to defend the 
‘productivity argument’ too. The higher the education index, the 
higher is the number of victims of terrorist incidents. The evidence is 
not conclusive in this respect given that coefficients are not signifi-
cant in all regressions. Main results are robust if we eventually con-
sider different reaction periods (tables 6 and 7). 
 

Table 6 – Dependent Variable: Victims by Event, Panel Negative Binomial Regression, reaction time 3 
months 

  FE FE FE RE RE RE 

1 2 3 4 5 6 

Pastvict .0013*** .0013*** .0012*** .0013*** .0013*** .0012*** 

(.000) (.000) (.000) (.0001) (.0001) (.0001) 

Bombing .1061*** .1204*** .0797*** .1059*** .1206*** .0801*** 

(.0158) (.0159) (.0174) (.0158) (.0159) (.0174) 

Civilian .0373*** .0352*** .0278* .0370*** .0346** .0271* 

(.0161) (.0162) (.0175) (.0161) (.0162) (.0175) 

Islamist .1386*** .106** .136*** .1398*** .1055*** .1361*** 

(.0216) (.0218) (.0238) (.0216) (.0218) (.0238) 

Interaction  
(bombing*civilian*Islamist) 

.116*** .1377*** .1543*** .1179*** .1429*** .1609*** 

(.0435) (.0434) (.0472) (.0434) (.0433) (.0471) 

Polity -.006*** -.006*** -.006*** -.006*** -.006*** -.006*** 
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(.000) (.0003) (.0004) (.0003) (.0003) (.0001) 

Education .2804*** .0898 .2641*** .0697 

(.0635) (.0742) (.0630) (.0736) 

GDP per capita (t-1) -.193*** -.139*** -.1963*** -.144*** 

(.0224) (.0252) (.0222) (.0249) 

Inflation change (t-1) -.0107 -.0096 

(.0100) (.0100) 

Const -1.30*** .491*** -.0433 -1.303*** .5089*** .0245 

(.0170) (.223) (.2542) (.0170) (.2207) (.2516) 

Obs 23299 22937 19708 23342 22978 19753 

Groups 64 61 60 76 72 72 

Log Likelihood -62661.8 -62294.9 -52760.7 -63139.2 -62745.9 -53208.2 

Notes:  *** significant at 1%, ** significant al 5%, * significant at 10%.  

 

Table 7 – Dependent Variable: Victims by Event, Panel Negative Binomial Regression, reaction time 2 
months 

  FE FE FE RE RE RE 

1 2 3 4 5 6 

Pastvict .0012*** .0013*** .0012*** .0013*** .0013*** .0012*** 

(.000) (.000) (.000) (.0001) (.0001) (.0001) 

Bombing .1068*** .1214*** .0806*** .1068*** .1217*** .0813*** 

(.0159) (.0160) (.0175) (.0159) (.0159) (.0175) 

Civilian .0366*** .0346** .0266 .0366*** .0342** .0260 

(.0162) (.0162) (.0176) (.0162) (.0162) (.0176) 

Islamist .1387*** .1049*** .1351*** .1402*** .1048*** .1353*** 

(.0216) (.0219) (.0239) (.0216) (.0218) (.0238) 
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Interaction (bomb-
ing*civilian*Islamist) 

.1118*** .1352*** .1504*** .1141*** .1404*** .1571*** 

(.0436) (.0435) (.0474) (.0436) (.0434) (.0473) 

Polity -.006*** -.006*** -.006*** -.006*** -.006*** -.006*** 

(.000) (.0003) (.0004) (.0003) (.0003) (.0004) 

Education .3011*** .1055 .2829*** .0829 

(.0640) (.0749) (.0634) (.0742) 

GDP per capita (t-1) -.202*** -.147*** -.205*** -.151*** 

(.0227) (.0254) (.0223) (.0251) 

Inflation change (t-1) -.0108 -.0097 

(.0100) (.0100) 

const -1.30*** .581*** -.0295 -1.30*** .5923*** .0414 

(.0171) (.225) (.2568) (.0171) (.2225) (.2540) 

              

Obs 23088 22732 19511 23134 22776 19558 

Groups 62 59 58 76 72 72 

Log Likelihood -62123.1 -61765.1 -52261.8 -63591.1 -62206.2 -52698.5 

Notes:  *** significant at 1%, ** significant al 5%, * significant at 10%.  

 
5. Policy Implications  
 
This article examines the brutality of the Jihadist terrorism in the pe-
riod 2002-2010 in 79 countries. The evidence suggests that the num-
ber of victims of Al Qaeda-style terrorist attacks increases compared 
to number of victims of previous attacks in the same country. De-
mocracy and terrorist brutality are negatively associated. The nega-
tive association between GDP per capita and the number of victims 
confirms the opportunity-cost argument.  
The policy implications are twofold. First, since groups behave as 
they were in a contest some measures can be taken to affect the in-
formation about its rules, design and prize. Above all, a contest de-
signer is credible when fulfilling the promise of rewarding winners. 
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In particular, since rewards to terrorist groups may also be expected 
to be also of a monetary nature, tracking financial flows of terrorist 
organizations becomes a critical task. This may undermine the credi-
bility of the Jihadist leadership. The argument for the international 
cooperation on regulating financial flows is thus strengthened. Evi-
dently this cannot be undertaken at expense of democratic liberties. 
The significant negative association between democracy and brutali-
ty of terror is clear in this respect. 
Secondly, a general improvement of the economic opportunities has 
the potential to reduce the brutality of terrorist attacks. That is, rais-
ing opportunity costs for terrorists may constitute an effective coun-
terterrorism policy. What we would claim as novelty is that the op-
portunity cost may hold not only for the emergence but even for the 
brutality of terrorism. This complements the strategy proposed by 
Frey (2004/2009) that stresses the potential of a counterterrorism 
policy alternative to military deterrence. 
 
6. Summary and conclusion 
 
In this article we have examined the brutality on terrorism in the light 
of contest theory. In the first part, we introduced the argument by 
highlighting some insights from contest theory which can be applied 
in this context. In the second part we presented the empirical applica-
tion based on the hypothesis outlined. The empirical analysis shows 
that the number of victims of Al Qaeda-style terrorist attacks in-
creases compared to number of victims of previous attacks in the 
same country. There is an upward trend in terrorist brutality. This 
seems to confirm that terrorist groups behave as if they are in a con-
test. They observe the results of previous attacks and maximize their 
efforts in order to launch attacks more destructive than previous ones 
perpetrated by competing groups. The upward trend in terrorist ca-
sualties is interpreted as the outcome of competition between groups. 
This constitutes a novel empirical result which sheds new light on 
the ‘production’ and ‘brutality’ of Jihadist terrorism.  
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Appendix 
 

Table A.1 Countries and terrorist events 
n. 

events 
2002-
2010 

Jihadist 
events 

n. 
events 
2002-
2010 

Jihadist 
events 

Iraq 6307 846 
Central African Re-
public 22 0 

India 2746 179 Mali 19 5 
Pakistan 2553 570 Germany 18 1 
Afghanistan 2443 1453 Peru 17 0 
Thailand 1458 87 Niger 16 4 
Philippines 1045 319 Venezuela 16 0 
Russian Fed-
eration 944 68 Ireland 15 0 
Algeria 774 648 Egypt 14 4 
Colombia 751 0 Bosnia 14 1 
Sri Lanka 670 1 Canada 14 1 

Somalia 587 200 Ivory Coast 14 0 
Israel 479 180 Belgium 14 0 
Nepal 460 0 Haiti 13 0 
Nigeria 306 73 Senegal 13 0 
Greece 291 0 Austria 12 0 
Turkey 225 6 Morocco 11 6 
Spain 212 6 Rwanda 11 0 
Yemen 187 69 Mauritania 10 8 
United States 144 0 Sweden 10 6 
Sudan 143 10 Netherlands 10 1 

Bangladesh 138 26 Argentina 10 0 
Lebanon 133 15 Ecuador 10 0 
Indonesia 127 13 Uzbekistan 9 5 
Uganda 87 3 Guatemala 9 0 
Georgia 84 0 Honduras 9 0 
Burundi 83 0 Kyrgyzstan 9 0 

Myanmar 72 0 New Zealand 8 3 
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Iran 70 18 Australia 8 0 
France 58 1 Bolivia 8 0 
Italy 49 0 Jordan 7 4 
Kenya 43 11 Angola 7 0 
Great Britain 40 6 Kuwait 6 1 
Kosovo 40 1 Arzebaijan 6 0 
Ethiopia 38 7 Malaysia 6 0 
Saudi Arabia 36 17 Eritrea 6 0 
China 36 7 Brazil 6 0 
Mexico  35 0 Bahrain 5 0 
Chad 29 0 Tajikistan 5 2 
Chile 28 0 Syrian Arab Republic 5 0 

Macedonia 26 0       
      
 



 

 
 

 

22

References 
 
Abadie, A. (2006). Poverty, political freedom and the roots of terror-

ism. The American Economic Review, Papers and Proceedings, 
96, 50-56.  

Barros C.P., Faria J.R., & Gil-Alana L.A., (2008). Terrorism against 
American Citizens in Africa: related to Poverty? Journal of Policy 
Modeling, 30, 55-69.  

Barros C.P., Passos J., Gil-Alana L.A., (2006). The Timing of ETA 
terrorist attacks, Journal of Policy Modeling, 28, 335-346 

Benmelech, E., &Berrebi, C. (2007). Human capital and the produc-
tivity of suicide bombers. Journal of Economic Perspectives, 21, 
223-238.  

Berrebi, C. (2007). Evidence about the link between education, po-
verty and terrorism among Palestinians. Peace Economics, Peace 
Science and Public Policy, 13, 2. 

Blomberg, S.B., Hess G. D., &Weerapana A. (2004). Economic con-
ditions and terrorism. European Journal of Political Economy, 20, 
463-478.  

Bloom, M. (2004). Palestinian suicide bombing: public support, 
market share and outbidding. Political Science Quarterly, 119, 
61-88. 

Brandt, P.T., & Sandler, T. (2010). What do transnational terrorists 
target? Has it changed? Are we safer? Journal of Conflict Resolu-
tion, 54, 203-213.  

Brandt, P.T., & Williams, J.T. (2001). A linear poisson autoregres-
sive model: The poisson AR (p) model. Political Analysis, 9, 164-
184.  

Brandt, P.T., Williams J.T., Fordham B.O., &Pollins B. (2000). Dy-
namic modeling for persistent event-count time Series. American 
Journal of Political Science, 44, 823-843. 

Burgoon, B. (2006). On welfare and terror: Social welfare policies 
and political-economic roots of terrorism. Journal of Conflict 
Resolution, 50, 176-203. 

Cameron, A.C., &Trivedi P.K. (1998). Regression Analysis of Count 
Data, Cambridge University Press, New York.  



 

 
 

 

23

Cameron, A. C., &Trivedi, P.K. (1986). Econometric models based 
on count data: Comparisons and applications of some estimators 
and tests. Journal of Applied Econometrics, 1, 29–53. 

Caruso, R. & Schneider, F. (2011). The Socio-Economic determi-
nants of Terrorism and Political Violence in Western Europe 
(1994-2007). European Journal of Political Economy, 27, s37-
s49.  

Della Porta, D. (1995). Social movements, political violence and the 
state, Cambridge University Press, Cambridge.  

Dixit, A. (1987). Strategic behavior in contests. The American Eco-
nomic Review, 77, 891-898. 

Drakos, K., &Gofas,A. (2006). The devil you know but are afraid to 
face: underreporting bias and its distorting effects on the study of 
terrorism. The Journal of Conflict Resolution, 50, 714-735.  

Enders, W. &Sandler, T. (2000). Is transnational terrorism becoming 
more threatening? Journal of Conflict Resolution, 44, 307-332. 

Fielding, D. &Shortland, A. (2010). An eye for an eye, a tooth for a 
tooth, political violence and counter-insurgency in Egypt. The-
Journal of Peace Research, 47, 433-447.  

Frey B., (2009). How Can Businness Cope with Terrorism, Journal 
of Policy Modeling, vol. 31, 779-787. 

Frey, B., (2004), Dealing with Terrorism – Stick or Carrot?, Edward 
Elgar Publishing, Cheltenham, UK.  

Freytag, A., Kruger, J.J., & Schneider, F. (2011). The origins of ter-
rorism, cross country estimates on socio economic determinants 
of terrorism, European Journal of Political Economy, 27, s5-s16.   

Gupta, D.K. &Mundra, K. (2005). Suicide bombing as a strategic 
weapon: an Empirical investigation of Hamas and Islamic Jihad. 
Terrorism and Political Violence, 17, 573-598.  

Hausman, J., Hall, B.H. &Griliches, Z. (1984). Econometric models 
for count data with an application to the patents – R&D relation-
ship. Econometrica, 52, 909-938.   

Heston A., Summers R., Aten B., (2011), Penn World Tables 7.0, 
Center for International Comparisons of Production, Income and 
Prices at the University of Pennsylvania.  



 

 
 

 

24

Hillman, A., & Riley, J. (1989). Politically contestable rents trans-
fers. Economics and Politics, 1, 17-39. 

Kirby, A. (2007). The London bombers as ‘Self-Starters’: A case 
study in indigenous radicalization and the emergence of autonom-
ous cliques. Studies in Conflict and Terrorism, 30, 415-428. 

Konrad, K. (2009). Strategy and Dynamics in Contests, Oxford Uni-
versity Press.  

Krieger, T. &Meierrieks, D. (2010). What Causes Terrorism? Public 
Choice, 147, 3-27. 

Krueger, A., Maleckova, J. (2003). Education, Poverty, and Terror-
ism: Is there a causal connection?Journal of Economic Perspec-
tives,17, 119-144. 

Kurrild-Klitgaard, P., Justesen, M.K., &Klemmensen, R. (2006). The 
political economy of freedom, democracy and transnational ter-
rorism, Public Choice, 128, 289-315.   

Li, Q. 2005. Does democracy promote or reduce Transnational Ter-
rorist incidents? Journal of Conflict Resolution, 49, 278-297.  

Midlarsky, M.I., Crenshaw, M., &Yoshida F. (1980). Why violence 
spreads: The contagion of international terrorism. International 
Studies Quarterly, 24, 262-298.  

Moldovanu, B., &Sela, A. (2001). The Optimal Allocation of Prizes 
in Contests. The American Economic Review, 91, 542-558. 

Muenster, J. (2006). Contests with an unknown number of contest-
ants. Public Choice, 129, 353-368.  

Napoleoni, L. (2005). Insurgent Iraq, Al Zarqawi and the new gen-
eration, Seven Stories Press, New York, USA.  

Nti, K. (1999). Rent-Seeking with Asymmetric Valuations. Public 
Choice, 98, 415-430. 

Piazza, J.A. (2006). Rooted in poverty? Terrorism, poor economic 
development, and social cleavages. Terrorism and Political Vi-
olence, 18, 159-177.  

Prieto-Rodriguez J., Rodriguez J.G., Salas R. &Suarez-Pandiello J., 
(2009), Quantifying fear: The Social impact of terrorism. Journal 
of Policy Modeling, 31, 803-817.   

Rabasa, A., Chalk, P., Cragin, K., Daly, S.A., Gregg, H.S., Karasik, 
T.W., O’Brien K.A. &Rosenau, W. (2006). Beyond al-Qaeda. 



 

 
 

 

25

Part 1. The global jihadist movement, Rand, Santa Monica, CA, 
USA.  

Rohner, D. & Frey, B.S. (2007). Blood and ink! The Common-
interest-game between terrorist and the media. Public Choice, 
133, 129-145. 

Sageman, M. (2008). Leaderless Jihad. Terror Networks in the 
Twenty-First Century. Philadelphia: University of Pennsylvania 
Press. 

Sandler, T., & Enders, W. (2004). An economic perspective on 
transnational terrorism. European Journal of Political Economy, 
20, 301-316.  

Sandler, T., Tschirhart, J.T., &Cauley, J. (1983). A Theoretical anal-
ysis of Transnational Terrorism. The American Political Science 
Review, 77, 36-54. 

Sayre, E. (2009). Labor Market Conditions, Political Events, and 
Palestinian Suicide Bombings. PeaceEconomics, Peace Science 
and Public Policy, 15, 1. 

 
 
  



 

 
 

 

  



 

 
 

 

27

 
Elenco 

Quaderni già pubblicati 
 

 
 
1. Capitalismo senza capitale. Il capitalismo italiano delle 

diversità.L. Campiglio, luglio 1993. 
2. Credibility and Populism in the Management of a Public 

Social Security System.L. Bonatti, luglio 1993. 
3. Il ruolo delle NonprofitOrganizations nella produzione di 

servizi sanitari.R. Creatini, dicembre 1993. 
4. Technological Change, Diffusion and Output Growth.M. 

Baussola, dicembre 1993. 
5. Europe: the Trademark is Still on the Mark. L. Campig-

lio, gennaio 1994. 
6. A Cointegration Approach to the Monetary Model of the 

Exchange Rate. M. Arnone, febbraio 1994. 
7. Gli effetti del debito pubblico quando la ricchezza è un fi-

ne e non solo un mezzo. V. Moramarco, maggio 1994. 
8. Emissioni inquinanti, asimmetria informativa ed efficacia 

delle imposte correttive. R. Creatini, settembre 1994. 
9. La disoccupazione in Europa. L. Campiglio, novembre 

1994. 
10. The Economics of Voting and Non-Voting: Democracy and 

Economic Efficiency. L. Campiglio, gennaio 1995. 
11. The Banking Law and its Influence on the Evolution of the 

Italian Financial System. C. Bellavite Pellegrini, maggio 
1995. 

12. Monetary Authorities, Economic Policy and Influences in 
the Capital Market in Italy 1960-1982. C. Bellavite Pelle-
grini, giugno 1995. 



 

 
 

 

28

13. A General Model to Study Alternative Approaches to Eco-
nomywide Models in a Transaction Values (TV) Context. 
F. Timpano, giugno 1995. 

14. Economia legale ed economia illegale: schemi interpreta-
tivi della coesistenza. D. Marino, F. Timpano, luglio 1995. 

15. Il problema del cambiamento dei coefficienti nel contesto 
di una matrice di contabilità sociale regionalizzata. F. 
Timpano, settembre 1995. 

16. La dimensione transnazionale dell’inquinamento marino: 
le convenzioni internazionali tra teoria e pratica. G. Ma-
lerba, giugno 1996. 

17. Efficienza, stabilità degli intermediari e crescita del reddi-
to: un modello teorico. C. Bellavite Pellegrini, novembre 
1996. 

18. Innovation and the World Economy: How will our (Grand) 
Children Earn a Living?,L. Campiglio, P. J. Hammond, 
gennaio 1997. 

19. Evaluating Private Intergenerational Transfers between 
Households. The Case of Italy. F. Tartamella, febbraio 
1997. 

20. Qualità e regolamentazione. R. Creatini, maggio 1997. 
21. Wage Differentials, the Profit-Wage Relationship and the 

Minimum Wage. G. Quintini, giugno 1997. 
22. Potere e rappresentatività nel Parlamento Italiano: una 

prospettiva economica. L. Campiglio, luglio 1997. 
23. Exchange Rate, Herd Behaviour and Multiple Equilibria. 

M. Arnone, settembre 1997. 
24. Rank, Stock, Order and Epidemic Effects in the Diffusion 

of New Technologies in Italian Manufacturing Industries. 
E. Bartoloni, M. Baussola, dicembre 1997. 

25. Stabilità ed Efficienza del Sistema Finanziario Italiano: 
una Verifica Empirica. M. Manera, C. Bellavite Pellegrini, 
gennaio 1998. 



 

 
 

 

29

26. EndogenousUncertainty and Market Volatility. M. Kurz, 
M. Motolese, aprile 1999. 

27. Famiglia, distribuzione del reddito e politiche familiari: 
una survey della letteratura degli anni Novanta. Parte 
prima: I nuovi fenomeni e i vecchi squilibri delle politiche 
sociali. G. Malerba, aprile 2000. 

28. Modelli di Agenzie di sviluppo regionale: analisi teorica 
ed evidenza empirica. M. Arnone, C. Bellavite Pellegrini, 
F. Timpano, aprile 2000. 

29. Endogenous Uncertainty and the Non-neutrality of Money. 
M. Motolese, maggio 2000. 

30. Growth, Persistent Regional Disparities and Monetary 
Policy in a Model with Imperfect Labor Markets. L. Bon-
atti, maggio 2001. 

31. Two Arguments against the Effectiveness of Mandatory 
Reductions in the Workweek as a Job Creation Policy. L. 
Bonatti, maggio 2001. 

32. Growth and Employment Differentials under Alternative 
Wage-Setting Institutions and Integrated Capital Markets. 
L. Bonatti, maggio 2001. 

33. Attività innovativa e spillovers tecnologici: una rassegna 
dell'analisi teorica. A. Guarino, maggio 2001. 

34. Famiglia, distribuzione del reddito e politiche familiari: 
una survey della letteratura italiana degli anni Novanta. 
Parte seconda: La riforma del Welfare e le sue contraddi-
zioni. G. Malerba, giugno 2001. 

35. Changeover e inflazione a Milano. L. Campiglio, V. Ne-
gri, giugno 2002. 

36. Prezzi e inflazione nel mercato dell’auto in Italia. L. Cam-
piglio, A. Longhi, ottobre 2002. 

37. Interessi economici, potere politico e rappresentanza par-
lamentare in Italia nel periodo 1948-2002. L. Campiglio, 
F. Lipari, maggio 2003. 



 

 
 

 

30

38. Dai consumi interni a quelli dei residenti: una stima pre-
liminare a livello regionale. C. Corea, giugno 2003. 

39. Studio delle relazioni tra spesa familiare e caratteri socia-
li, demografici ed economici delle famiglie italiane: 
un’analisi a livello sub-nazionale. A. Coli, giugno 2003. 

40. L’utilizzo delle indagini su redditi e consumi nella deriva-
zione di indicatori per scomporre i dati di Contabilità Na-
zionale. Un caso riferito all’analisi regionale. F. Tartamel-
la, giugno 2003. 

41. Segnali di disagio economico nel tenore di vita delle fami-
glie italiane: un confronto tra regioni. G. Malerba, S. Pla-
toni, luglio 2003. 

42. Rational Overconfidence and Excess Volatility in General 
Equilibrium. C.K. Nielsen, febbraio 2004. 

43. How Ethnic Fragmentation And Cultural Distance Affect 
Moral Hazard in Developing Countries: a Theoretical 
Analysis. T. Gabrieli, febbraio 2004. 

44. Industrial Agglomeration: Economic Geography, Technological 
Spillover, and Policy incentives. E. Bracco, ottobre 2005. 

45. An Introduction to the Economics of Conflict, a Survey of 
Theoretical Economic Models of Conflict. R. Caruso, otto-
bre 2005. 

46. A Model of Conflict with Institutional Constraint in a two-
period Setting. What is a Credible Grant?,R. Caruso, otto-
bre 2005. 

47. On the Concept of Administered Prices. L. Gattini, dicem-
bre 2005. 

48. Architecture of Financial Supervisory Authorities and the 
Basel Core Principles. M. Arnone, A. Gambini, marzo 
2006. 

49. Optimal Economic Institutions Under Rational Overconfi-
dence. With applications to The Choice of Exchange Rate 



 

 
 

 

31

Regime and the Design of Social Security. C.K. Nielsen, 
aprile 2006. 

50. Indicatori di vulnerabilità economica nelle regioni italia-
ne: un’analisi dei bilanci familiari. G. Malerba, giugno 2006. 

51. Risk Premia, Diverse Beliefs and Beauty Contests. M. 
Kurz, M. Motolese, gennaio 2007. 

52. Le disuguaglianze regionali nella distribuzione del reddi-
to. Parte prima: Un’analisi della povertà delle famiglie i-
taliane. G. Malerba, dicembre 2009. 

53. What do we know about the link between growth and insti-
tutions?,M. Spreafico,maggio 2010. 

54. Economic Institutions and Economic Growth in the For-
mer Soviet Union Economies. M. Spreafico, maggio 2010. 

55. Famiglia, figli e sviluppo sostenibile. L. Campiglio, set-
tembre 2011. 

56. Le determinanti politico-economiche della distribuzione 
interregionale della spesa pubblica. V. Moramarco, otto-
bre 2011. 

57. Le disuguaglianze regionali nella distribuzione del reddi-
to. Parte seconda: Un’analisi delle famiglie italiane a ri-
schio di povertà. G. Malerba, ottobre 2011. 

58. Libertà del vivere una vita civile e deprivazione economi-
ca. L. Campiglio, ottobre 2011. 

59. Europa, crescita e sostenibilità: “E Pluribus Unum”. L. 
Campiglio, Vita e Pensiero, febbraio 2012 (ISBN 978-88-
343-2215-4). 

60. Market’s SINS and the European Welfare State: theory 
and empirical evidences. L. Campiglio, Vita e Pensiero, 
settembre 2012 (ISBN 978-88-343-2323-6). 

61. Brutality of JihadistTerrorism. A contest theory perspec-
tive andempiricalevidence in the period 2002-2010. R. Ca-
ruso, F. Schneider, Vita e Pensiero, ottobre 2012 (ISBN 
978-88-343-2360-1). 



 

 
 

 

32

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Printed by 
Gi&Gi srl - Triuggio (MB)  

November 2012 



Università Cattolica del Sacro Cuore

ISTITUTO DI POLITICA ECONOMICA

VITA E PENSIERO

Brutality of Jihadist Terrorism.
A contest theory perspective 

and empirical evidence 
in the period 2002-2010

Raul Caruso - Friedrich Schneider

Quaderno n. 61/ottobre 2012

ISBN 978-88-343-2360-1

COP Caruso 61.qxd:_  29/10/12  11:44  Page 1




