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Do fluctuations of consumer prices prompt terrorist activity? A latent assumption among
conflict scholars is that price volatilities for basic consumer goods produce hardships for people
that increase popular grievances, damage government legitimacy, and raise the chances for
terrorism. In this study, I use a series of regression estimations to test volatility in consumer
price indices for energy, housing, and foods as predictors of domestic and transnational
terrorism in a cross section of countries. I produce several findings. First, food price
fluctuations are significant predictors of multiple measures of terrorism, while energy and
housing prices are not. Second, rapid food price increases, not decreases, promote terrorist
attacks. Third, the relationship between food price volatility and terrorism is most consistently
present in nondemocratic and ‘‘hybrid’’ political regimes and in medium human development
countries rather than in democracies or in countries characterized by very high or very low
economic development.

JEL Classification: H56, D74

1. Introduction

What roles, if any, do severely fluctuating consumer prices play in fostering terrorist

activity within countries? The now well-developed empirical literature on root causes of

terrorism has examined such macroeconomic factors as level of economic development (Li and

Schaub 2004; Testas 2004; Abadie 2006; Bravo and Dias 2006; Kurrild-Klitgaard, Justesen, and

Klemmensen 2006; Blomberg and Hess 2008; Krueger and Laitin 2008; Enders and Hoover

2012), economic growth (Blomberg, Hess, and Weerapan 2004), free trade (Li 2005), income

inequality (Koch and Cranmer 2007), public welfare spending (Burgoon 2006), and various

measures of human development, such as literacy, life expectancy at birth, or infant mortality

(Drakos and Gofas 2006a; Krueger and Maleckova 2003; Urdal 2006), as potential predictors

of terrorist attacks cross nationally. However, the impact of rising or falling consumer prices

and cost of living as precipitating factors for terrorism has not been investigated. To illustrate

this point, in a comprehensive survey undertaken by Gassebner and Luechinger (2011) of 43

empirical studies of terrorism, only two (Feldmann and Perälä 2004; Piazza 2006) were found

to have investigated the effects of inflation, a commonly reported macroeconomic indicator

that is influenced by basic consumer costs, on terrorist attacks. These two studies, however,

provide limited insight into the general relationship between the cost of living and terrorism. In
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both studies, inflation is not the focus of the study and is treated more as a control. Both

studies produce null results, failing to find inflation to be a significant predictor of terrorism

while also producing differently signed coefficients for the inflation indicator, further

confounding a clear understanding of how change in prices might affect terrorism. Moreover,

the studies are limited to a single region, Latin America in the case of Feldmann and Perälä

(2004), or use a cross section of countries with no temporal variation, in the case of Piazza

(2006), impairing the generalizability of the results. An unpublished study undertaken by

Shahbaz and Shabbir (2011), not included in the Gassebner and Luechinger (2011) survey,

does find inflation—along with economic growth—to be a significant positive predictor

of terrorism. However, the study is limited to a single case, Pakistan, again impairing

generalizability.

However, while change in the cost of living has not been evaluated by scholars as a root

cause of terrorism, rapid increases in consumer prices have long been linked by scholars,

analysts, and the media to political instability and the heightened probability of other types of

political violence. For example, hyperinflation has been found to produce severe domestic

political instability and to hasten regime collapse in democracies (Przeworski et al. 2000).

Rising commodity prices, in particular oil prices, have been found to predict the occurrence of

civil war in countries (Besley and Persson 2008). Increasing food prices, exacerbated by crop

failures and climate change, have been empirically linked to greater political instability and

higher probability of irregular exit of regime leaders in developing world countries (Deaton and

Miller 1995; Dell, Jones, and Olken 2008). Arezki and Bruckner (2011) present a similar finding

in observing that increasing food price indices in poor countries predict declines in a country’s

Polity democracy rating and increased incidents of riots, demonstrations, and other types of

civil unrest. Government policy decisions to reduce or eliminate subsidies of basic consumer

goods, which frequently cause jarring short-term increases in consumer prices for housing,

food, and energy costs, have been observed to increase public protests, violent strikes, riots, and

other episodes of political violence. Scholars have speculated that such subsidies often benefit

urban populations, who are better able to mobilize antiregime protests, at the expense of rural

citizens engaged in agriculture (Bienen and Gersovitz 1986; Walton and Ragin 1990). In an

empirical study of the effects of global wheat, maize, and rice prices on urban riots, Hendrix,

Haggard, and Magaloni (2009) find that price volatility predicted political violence in cities in

45 Asian and African countries during the period 1961–2006. While high food prices produced

food riots in many countries, low prices for corn and maize prompted Mexican farmers to

publicly protest government subsidy policy and trade agreements (Hendrix, Haggard, and

Magaloni 2009).

Finally, sharp increases in food prices in 2007 and 2008, sparked by short-term spikes in

oil prices—affecting the price of transportation of foodstuffs and fertilizers—and drought in

grain-producing countries as well as long-term structural changes related to increased demand

in Asia, led to violent protests and riots in a number of Asian and African countries. These

disturbances were particularly acute in Bangladesh, Burkina Faso, Senegal, Cote d’Ivoire,

Egypt, and Morocco. High food, housing, and energy prices, among other economic hardships,

are also commonly credited as precipitants of the 2011–2012 ‘‘Arab Spring’’ uprisings that

toppled the Tunisian, Libyan, and Egyptian regimes and that have fostered civil war in Syria.

Public grievances associated with high cost of living pressures, particularly for housing, also

prompted severe protests in Israel in 2011, some of which involved low-intensity street violence

(Breisinger, Ecker, and Al-Riffai 2011; Lagi, Bertrand, and Bar-Yam 2011; Mortada 2011).
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While rapid increases or decreases in consumer prices seem to precipitate mass, spontaneous

forms of political violence like riots, do they also contribute to another form of violent political

protest—terrorism? This article examines the effects of the level and annual volatility of consumer

prices on the incidence of terrorist attacks in countries since 1970. Several research questions

drive the study. Does consumer price volatility make terrorist activity more likely in countries? If

the answer is yes, then which type of volatility triggers terrorist attacks? Is it energy and fuel

prices, rent and housing prices, or food prices? Furthermore, do rapid consumer price increases or

decreases, in particular, boost terrorism? Finally, do the effects of consumer prices on terrorism

hold across countries characterized by different levels of economic development or different

political regime types, or, rather, is consumer price volatility more likely to precipitate terrorist

attacks in poor versus developed countries, or in nondemocratic versus democratic countries?

The next section of the article explains the theoretical links between consumer prices and

terrorism, setting up the empirical tests.

2. Consumer Price Volatility and Terrorism: Theoretical Link

The theoretical expectation that countries experiencing extreme fluctuations in consumer

prices—conceptualized in this study as annual price increases or decreases that exceed the norm

in a measurable way—will also experience higher levels of terrorism is premised on Gurr’s

conception of socioeconomic grievance and relative deprivation (Gurr 1970, 1993). Relative

deprivation occurs when people feel that their expectations for material well-being are not being

met. When this occurs, people become aggrieved and are prone to radicalization and,

ultimately, are more likely to engage in political violence, a process for which Ellina and Moore

(1990) find some supporting empirical evidence. Huntington’s (1968) theory of political order in

rapidly modernizing societies posits a similar process. As socioeconomic modernization

progresses, people’s expectations for a better life—and opportunities for political participa-

tion—increase more rapidly than the ability of the political economy to accommodate these

expectations, so that disorder and political violence ensue. Crenshaw (1981) and Ross (1993)

adapt Gurr’s model of relative deprivation to explain the motivations for terrorist violence, as

opposed to the manifestations of mass political violence depicted by Gurr and Huntington. For

Crenshaw and Ross, terrorist movements more easily draw recruits, and various levels of active

and passive support (for example, noncooperation with authorities, fundraising, intelligence,

political backing), from populations with socioeconomic grievances and a feeling that they are

deprived from better economic statuses they justly deserve.

Crenshaw (1981) and Ross (1993) mainly consider poverty and economic discrimination to

be the fuel for socioeconomic grievances that drive relative deprivation; though the former has

little consistent empirical support, the latter has been demonstrated to precipitate terrorism

(see, for example, Abadie 2006; Piazza 2006, 2011, 2012; Enders and Hoover 2012). In this

study, I argue that rapid fluctuation of consumer prices—either the dramatic increase or drop

in consumer prices—could also produce popular feelings of relative deprivation and general

economic grievances that bolster terrorist activities in countries. I am assisted in this

expectation by a study of subnational guerrilla, militia, and government violence in Colombia

undertaken by Dube and Vargas (2006), who found that decline in global coffee prices

increased violence in coffee-producing regions or localities, while rising global oil prices
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increased violence in oil-producing regions or localities. These findings, and the logic behind

them outlined by Dube and Vargas (2006), Crenshaw (1981), and Ross (1993), help me to map

out the theoretical expectation that rapid increases and decreases of consumer prices are likely

to produce more terrorist activity within a country.

When basic consumer prices rapidly rise to such a degree that they are out of line with

average increases, this produces two outcomes that exacerbate terrorism. First, consumer price

increases create significant hardships for individuals, which make them more prone to provide

various levels of active and passive support for terrorist group activities. Rapidly increasing

prices produce hardships that lead to the formation of strong antiregime, anti-status-quo

grievances that can be exploited by extremist movements engaged in terrorism, bolstering

public support for their activities. That is, price-inspired anxieties in the public provide a

strategic opportunity for existing terrorist movements seeking to expand their activities. They

also serve to discredit the government, wreak havoc with management of the economy, and

often lead to intersocietal divisions and conflict that produce an environment in which terrorist

activity is more readily tolerated by the public and popular support for government

counterterrorism might be blunted. Second, as Dube and Vargas (2006) demonstrate in their

empirical study of Colombia, while placing hardships on consumers, price increases may also

boost revenues for certain industries, leading to what they term ‘‘rapacity’’ and ‘‘predation’’ by

agents of that industry. This is most easily observable in the industry examined by Dube and

Vargas: oil production. In Colombia, rapid increases in global oil prices boosted government

rents within the oil-producing regions of the country. This prompted changes in regional and

local government behavior and performance—a spike in corruption, degradation of human

rights standards, and a worsening of accountability and rule of law—that Dube and Vargas

empirically observe contributed to an increase in militia and FARC rebel activity. These same

elements—corruption, lack of human rights, and degradation of rule of law—have also been

shown to be significant predictors of increased terrorism in cross-national empirical studies

(Choi 2010; Walsh and Piazza 2010).

However, in theory, rapidly decreasing consumer prices may also boost terrorist activity.

Decreasing consumer prices put pressures on small producers, for example, family farmers who

cannot get sufficient prices for their crops, as depicted by Hendrix, Haggard, and Magaloni

(2009), which can lead to grievances, economic resentments, and ultimately tolerance or

support for terrorism. In the same vein, dramatically falling prices for consumer goods squeezes

the profit margins of firms, leading them to economize by laying off employees or reducing

wages and benefits. These pressures on workers can also lead to economic grievances, providing

support for terrorism. The effects can be expected to be particularly dramatic in the developed

world and within the agricultural/food sector, as upward of 70% of the population lives in rural

areas, on average, but in theory they could also be considerable for other industries, such as

energy production or construction. Dube and Vargas (2006) employ the same logic to explain

why they observe in their study that armed movements in Colombia are able to more easily

recruit members into their ranks in the coffee regions of the country when global coffee prices

decreased. To theoretically undergird this finding, the authors rely upon Becker’s (1968) crime

and punishment theory, which states that higher rates of poverty and unemployment lower

opportunity costs for an individual’s participation in illegal activities, prompting them to assess

engagement in crime to be rational. If falling prices produce larger pools of unemployed and

economically desperate workers who are more willing to engage in illegal activity, then terrorist

movements are more easily able to recruit cadres and set up networks of supporters and
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informers. This should result in, among other things, increased terrorist activity. Some existing

empirical research on terrorism suggests this to be the case. In their study of Palestinian suicide

terrorism, Benmelech, Berrebi, and Klor (2012) found that higher rates of unemployment allow

terrorist groups like Hamas to recruit higher-quality terrorist cadres from burgeoning pools of

willing participants, thereby facilitating more complex and ambitious attacks.

3. Food Prices, Level of Economic Development, Regime Type, and Terrorism

Given the expected connections among rapidly increasing and decreasing consumer prices,

rise in popular economic grievances, and heightened support for terrorism among people

affected by these grievances, this study tests the following hypothesis:

H1. Countries experiencing higher consumer price volatility will also experience higher rates

of terrorist attacks.

However, the study also tests some other hypotheses that paint a more complex

relationship. First, at the outset, there is reason to suspect that food price volatility, relative to

energy or housing price fluctuations, is particularly likely to fuel political violence in countries.

There are a couple of reasons for this. Food is the most immediate and essential consumer good

for the preservation of basic human needs—Maslow (1943) categorizes food and water as the

base in his hierarchy of human needs explaining motivations for human behavior—and it is

also the least substitutable. Whereas various strategies are open to consumers facing rapidly

increasing housing and energy prices—such as multigenerational or multifamily cohabitation,

squatting, substitution of coal, electricity, or oil with scavenged wood or theft of electricity, all

of which are commonly used by the poor in underdeveloped countries when prices rise—rising

food prices leave consumers little option but to economize. Also, while falling prices adversely

impact workers employed in all affected industries, relative to the energy and housing sectors,

the scope of employment in food-related industries like agriculture is much greater, particularly

in the developing world, and the alternative job prospects are more modest due to the relatively

low skill level of workers, magnifying the negative effects of the collapse of prices. These

elements suggest that increases or decreases in food prices are more dislocating and are more

likely to generate strong grievances, leading to greater support for terrorism. Moreover, food

prices are closely identified with politics and government policy and are more readily

susceptible to manipulation as political symbols.1 Most national governments subsidize food,

and, on average, agriculture is the most heavily subsidized sector in countries (World Trade

Organization 2006). Though all consumer price fluctuations can be politicized in theory,

dramatic price increases and decreases for food lend themselves to more pointed critiques of

national governments and their policies and typically focus public attention on sympathetic

figures like ordinary consumers or small-scale farmers, facilitating antiregime propaganda. All

of these are reasons that food-inspired episodes of political violence are historically more

ubiquitous and consequential to political stability. This leads to the second hypothesis tested in

the study:
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H2. Countries experiencing higher consumer food price volatility are particularly likely to

experience higher rates of terrorist attacks.

Second, there is reason to suspect that both country level of economic development and

country political regime type amplify or negate the effects of food price volatility on

terrorist activity. That is, though it is expected that food prices have a significant effect on

terrorism in most countries, certain types of countries are expected to be particularly

vulnerable to food price–induced terrorism. Because their populations are more exposed to

food insecurity at the outset and because a larger proportion of their labor force is engaged

in agriculture, I expect lower- and medium-income developing countries to experience

heightened terrorist activity in the face of food price fluctuations relative to developed or

high-income countries. Moreover, though I expect the effects of food prices on terrorism to

be present, to a degree, across all countries in the sample, I anticipate ‘‘hybrid’’ political

regimes—regimes characterized by both democratic and autocratic features, sometimes

called ‘‘anocracies’’—to be particularly likely to experience terrorism when food prices

fluctuate. My expectation here is informed by the theorization and findings of Hendrix,

Haggard, and Magaloni (2009). Whereas democracies afford citizens greater opportunities

to agitate for change using nonviolent means and dictatorships are better positioned to

quash both violent and nonviolent modes of political dissent, hybrid regimes lack reliable

means for orderly and nonviolent redress of grievance and the ability to repress dissent.

Therefore, they are most at risk of experiencing episodes of political violence when their

populations are aggrieved.

This leads to the final two hypotheses tested in the study:

H3. Economically underdeveloped countries that experience higher consumer food price

volatility are particularly likely to experience higher rates of terrorist attacks.

H4. Political ‘‘hybrid’’ regimes that experience higher consumer food price volatility are

particularly likely to experience higher rates of terrorist attacks.

4. Research Design and Variables

To test these hypotheses, I execute a series of negative binomial regression estimations on

price and terrorism data spanning the years 1970 to 2010—depending on the dependent

variable as explained next—for 150 countries.2 The dependent variables of the study are counts

of terrorist attacks occurring within a country during a year observation. Terrorist attacks are

rare and idiosyncratic occurrences across countries and tend to be temporally and spatially

clustered within the cross-national data, evidencing a skewed distribution of values across

countries, interdependence of values, and high levels of overdispersion in the data. These

characteristics suggest that ordinary least squares (OLS) and Poisson distribution estimations

are inappropriate and that a negative binomial technique is recommended (King 1988;
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Cameron and Trivedi 1998; Brandt et al. 2000).3 In all estimations, I therefore set a constant

dispersion for probability estimates and also cluster by country and calculate robust standard

errors. For most models, the dependent variable is a count of all terrorist attacks occurring in

the country per observation for the period 1970 to 2010. The source for this data is the Global

Terrorism Database (GTD) collected and maintained by the START Center at the University

of Maryland.4 However, to determine whether consumer prices have different effects on

different types of terrorism and to test the general robustness of the findings across different

sources of terrorism data, I also regress prices against counts of domestic terrorism. The

domestic terrorism indicator is coded using data recoded by Enders, Sandler, and Gaibulloev

(2011), using data from GTD to distinguish domestic and transnational attacks, and it involves

nationals of a country targeting co-nationals or domestic targets for the period 1970 to 2007.

The main independent variables of the study are constructed using annual consumer price

indices collected by the International Labour Organization (ILO).5 The indices are measured in

constant 2000 prices. The study relies upon four price indices to construct the study’s

independent variables: general consumer prices excluding housing; energy prices including

electricity, natural gas, and other fuels; housing and rent prices; and food prices, including

nonalcoholic beverages.6 Using these indices, the study operationalizes two sets of indicators

measuring dramatic upward and downward price fluctuations. The first is operationalized as

the difference between the annual rate of change for an index and its average rate of change

across the 1970 to 2007 period.7 This indicator is then squared in order to capture the impact of

dramatically increasing and decreasing prices on terrorism in countries, as discussed in the

theory section.8 The second are merely nonsquared versions of the first that operationalize

increasing or decreasing price fluctuations, with either negative or positive values truncated at

the zero mark. All models also include the original (nonsquared) term for index price

fluctuations, which is required for a quadratic equation. All of these indicators are lagged one

period, which helps to parse out causation (more fully explored in the subsequent extensive

robustness checks) and accounts for a temporal lag between consumer price fluctuations and

the planning and execution of terrorist attacks. Taken together, these allow for a modeling of

the effects of price level and price change on terrorism.
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Consumer prices overall and for energy, housing, and food are the main independent

variables in all models, but the analysis makes use of other independent variables and design

techniques—splitting the sample by level of economic development and political regime type—

to test hypotheses 3 and 4 and to gain a fuller understanding of the ways in which prices might

affect terrorism. The indicators used to produce these split samples are the Human

Development Index (HDI) produced by the United Nations Development Program (UNDP)

and the Polity Index produced by Marshall (2010). The former is a three-digit index that

combines literacy, life expectancy, and gross domestic product (GDP) per capita indicators to

produce national measures of overall human socioeconomic development that can be used to

rank and categorize countries. In some of the empirical models, I split the sample between

‘‘high,’’ ‘‘medium,’’ and ‘‘low’’ human development countries—determined using the

standardized cohorts featured in UNDP World Development Reports9—and compare the

results to see if the relationship between consumer prices is different in developed versus

developing world countries. In other specifications, I similarly split the sample into

democracies, autocracies, and hybrid regimes. Using the Polity IV database, I sort country

observations into three categories based on their 21-point polity score (210 to 10):

democracies, which score 6 and higher; dictatorships, which score 26 and lower; and

‘‘hybrids’’ which score from 25 to 5. This categorization scheme is conventionally used by

political scientists to classify political regime types (Dixon 1994; Bennett 2006; Gates et al.

2006) and more specifically was used by Li (2005) in a study of terrorism. As will be discussed

later herein, I also conduct robustness models using interaction terms for the regime and human

development indicators.

Other factors included in all models are several covariates that other studies have found to

be important predictors of terrorism. These include the general level of economic development

in the country, measured using the natural logs of gross national income per capita, national

population, and country geographic area. Previous empirical studies have found that populous

and geographically large countries are more likely to experience terrorism (Eyerman 1998;

Wade and Reiter 2007); however, empirical findings have been mixed and complex regarding

the impact of economic development on terrorism. Some studies have found terrorism to be less

likely to occur in wealthy countries (for example, Li 2005; Braithwaite and Li 2007), while

others have found either more contextual or contingent relationships between economic

development and terrorism (for example, Li and Schaub 2004; Blomberg and Hess 2008), a

nonlinear relationship (Enders and Hoover 2012), or a positive relationship between measures

of national wealth and income and terrorism (for example, Piazza 2011). Also included is a

measure of income inequality in countries, which is operationalized using imputed Gini

coefficient measures, and measures of political regime type, which are operationalized using the

polity measure (see Eyerman 1998). Eyerman (1998) found political regime age to be an

important negative predictor of terrorism in countries, so the Polity Durable measure is also

included in all models as a covariate. All models also include dichotomous indicators for

whether or not a country is involved in a civil war or an interstate war. Both of these

phenomena may, in theory, stimulate terrorist activity while also prompting consumer price

volatility for energy, food, and housing, so it adds to the robustness of the models to include
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them in specifications. Finally, an indicator of past terrorist attacks is inserted into all

specifications, to further control for unspecified factors that might make a country more prone

to terrorist activity.10

Descriptive statistics for all variables used in the analysis are presented in Table 1.

5. Empirical Analysis and Results

The first set of estimations models the effects of consumer prices and price fluctuations on

counts of all (GTD) terrorist attacks in all countries, the results of which are presented in

Table 2. In these and all succeeding estimations, consumer price indicators are run in separate
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online at: http://www.personal.psu.edu/jap45/PiazzaResearch.htm.

Table 1. Descriptive Statistics

Variable Obs. Mean St. Dev. Min Max

All terrorist attacks (GTD) 6113 15.74 60.18 0 1174
Domestic terrorist attacks

(Enders, Sandler, and
Gaibulloev 2011)

5893 7.49 32.99 0 524

CPI general 4571 .015 1015.61 266,947.84 8283.49
CPI energy 3278 2.021 97.17 21985.56 2570.03
CPI housing and rent 3794 .005 146.82 24197.89 6697.72
CPI food 4590 2.01 1806.46 2119,917.90 5385.99
(Ln) CPI food 4323 2.27 .92 25.49 8.59
CPI food increase 4590 32.07 351.38 0 5385.99
CPI food decrease 4590 220.89 1429.43 2119,917.9 0
(Ln) Gross national income 5800 7.22 1.63 3.51 14.14
(Ln) Population 5800 1.88 1.76 22.81 7.18
(Ln) Area 6363 11.83 2.14 5.70 16.64
Gini coefficient 5813 43.42 8.97 17.8 84.8
Democracy (polity) 5260 .61 7.66 210 10
Durable (polity) 5808 21.96 27.44 0 197
Civil war (PRIO) 7066 .15 .36 0 1
Interstate war (COW) 7066 .02 .14 0 1
Aggregate state failure 5805 .58 1.66 0 13.5

CPI 5 consumer price index.

PRIO 5 Peace Research Institute of Oslo, Data on Armed Conflict.

COW 5 Correlates of War database.

820 James A. Piazza



models,11 because they are highly correlated with one another, raising the possibility of

multicollinearity.12

The results reveal that countries experiencing dramatic annual fluctuations of general

consumer prices and food prices are more likely to experience terrorist attacks, as evidenced

in models 1 through 4. However, countries experiencing volatile energy and housing prices

(models 2 and 3) are not found to experience higher levels of terrorism. These results provide

support for hypotheses 1 and 2. Generally speaking, increased consumer price volatility

predicts higher rates of terrorism, but it is food price volatility specifically that is associated

with increased terrorist attacks. These results are robust to the inclusion of significant

control variables in the estimations. Gross national income, national population, the polity

measure, the dummy variable for whether the country is experiencing a civil war, and

previous terrorist attacks sustained by the country are all found to be positive predictors of

terrorism, nearly all at the highest level of significance. In some of the specifications,

additionally, the Gini coefficient is also significant, though generally with a lower level of

significance.

While food price volatility is found to be a significant positive predictor of terrorism

(model 4), its coefficient is quite small. This is likely due to the wide range of values taken by the

food price volatility indicator, exacerbated by the fact that it is squared. Therefore, as a check, I

also ran a specification using a base-10 natural log–transformed version of the food price

volatility and level indicators. The results of this, displayed in model 5, indicate the same

relationship. Logged food price volatility is a significant, positive predictor of terrorist attacks,

but the logged indicator for food price level is negative.

To investigate further, I regress separate indicators for food price volatility increases and

decreases—disaggregated versions of the main independent variables truncated at zero for

negative and positive values—as predictors of terrorism in model 6. This specification reveals

that dramatic food price increases positively predict terrorist attacks, but dramatic decreases do

not. These results help clarify the nature of the relationship between food prices and terrorism,

lending support for the consumer grievance and hardship argument at the expense of the

producer argument, wherein declining food prices lead to, for example, declining wages or

higher unemployment in rural areas, leading to unrest.13

To check whether the results produced in Table 2 are dependent on a particular

manifestation of terrorism, and to address the reasonable concern that the impact of price

volatility on terrorism is most likely to be manifested in the domestic arena, the analysis is rerun

for domestic terrorist events (Enders, Sandler, and Gaibulloev 2011). The results for these

models are presented in Table 3.

These estimations produce the same substantive results as those in Table 2. Countries

characterized by severe price instability for general consumer prices and for food prices are
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11 When all indicators of consumer price fluctuation are run together in the same estimation, the main results of the

study are produced: Food price fluctuation is the only significant positive predictor of terrorism. Results are posted

online at: http://www.personal.psu.edu/jap45/PiazzaResearch.htm.
12 Pearson’s r correlation coefficients range from .33 to .99 for all consumer price indices in the analysis. While variance

inflation factor (VIF) diagnostics on OLS versions of the models do not show all combinations of consumer price

indicators into same specifications to be affected by multicollinearity, other telltale signs are evident, such as

coefficient sign flipping, recommending that they be run in separate specifications.
13 Descriptive statistics for truncated price increases and decreases are presented in Table 1.

The Cost of Living and Terror 821



Southern Economic Journal soec-79-04-05.3d 7/3/13 22:42:33 822

Table 2. Consumer Prices and All Terrorism (GTD)

[1] [2] [3] [4] [5] [6]

Squared CPI
generalt21

4.10e209***
(4.69e210)

CPI
generalt21

2.64e204***
(3.07e205)

Squared CPI
energyt21

23.35e208
(2.94e207)

CPI energyt21 4.67e204
(3.57e204)

Squared CPI
housingt21

22.45e207
(9.67e207)

CPI
housingt21

1.62e204
(.001)

Squared CPI
foodt21

2.13e209***
(1.74e210)

CPI foodt21 2.49e204***
(2.00e205)

(Ln) Squared
CPI foodt21

.016*
(.008)

(Ln) CPI
foodt21

2.022
(.063)

CPI food
increaset21

.002***
(2.05e25)

CPI food
decreaset21

2.5.84e206***
(1.09e206)

(Ln) Gross
national
income

.181***
(0.044)

.215***
(0.050)

.176***
(0.046)

.181***
(0.043)

.182***
(0.045)

.181***
(0.043)

(Ln)
Population

.323***
(0.039)

.351***
(0.048)

.312***
(0.043)

.326***
(0.039)

.321***
(0.040)

.327***
(0.039)

(Ln) Area 2.057
(0.037)

2.062
(0.040)

2.039
(0.039)

2.062
(0.037)

2.061
(0.038)

2.063*
(0.037)

Gini
coefficient

.010*
(0.005)

.018**
(0.006)

.007
(0.005)

.010*
(0.005)

.011*
(0.005)

.010*
(0.005)

Democracy
(polity)

.036***
(0.007)

.038***
(0.007)

.032***
(0.008)

.035***
(0.007)

.034***
(0.007)

.035***
(0.007)

Durable
(polity)

2.002
(0.001)

2.002
(0.001)

2.002
(0.001)

2.002
(0.001)

2.002
(0.001)

2.002
(0.001)

Civil war
(PRIO)

1.301***
(0.138)

1.194***
(0.168)

1.226***
(0.157)

1.319***
(0.134)

1.327***
(0.145)

1.318***
(0.134)

Interstate
war (COW)

2.049
(0.165)

.101
(0.179)

2.007
(0.180)

.008
(0.179)

2.010
(0.184)

.009
(0.179)

Previous
terrorist
attacks

.004***
(0.000)

.004***
(0.000)

.004***
(0.000)

.004***
(0.000)

.004***
(0.000)

.004***
(0.000)

Constant .054
(0.535)

2.663
(0.645)

.087
(0.587)

.129
(0.537)

.053
(0.582)

.128
(0.537)

Wald x2 – 514.52*** 611.04*** – 650.76*** 774.63***
n 3565 2752 3055 3566 3342 3566
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found to experience more domestic terrorism than those with less volatile prices. Again,

measures of energy and price volatility are not significant. Similar specifications using the

logged version of the volatility indicator and disaggregated price increase and decrease

measures are also found to be significant in an identical manner to that found in Table 2. In

these models, several of the covariates are also significant. Across all models, gross national

income, population, the polity measure civil war, and previous terrorist attacks are highly

significant, positive predictors of terrorism. In some models, countries characterized by higher

income inequality and constraints on executive authority and countries engaged in wars with

other states produce more domestic or transnational terrorism, while states that are more

durable—having older political regimes—and that have higher levels of political participation

produce less terrorism.

Robustness Checks

The model results presented in Tables 2 and 3 form the first key finding of the study—

countries afflicted by general and food consumer price fluctuations are more likely to be affected

by terrorism. I conducted a small set of checks to test the robustness of these findings.

First, it is possible that the relationships found in the analyses presented in Tables 2 and 3

are affected by reverse causation, particularly for price fluctuations. It could be that countries

experiencing terrorism in year one see consumer prices rise in year two, especially if the attacks

disrupt production or supply lines or if the country is dependent on imports or is a host for

critical foreign investment that could be disrupted by a worsened security picture. I use two

tests to address this possibility, both of which find the directional arrow between prices and

terrorism to point in the direction hypothesized in the models. Using model specifications that

switch the dependent and independent variables, I find that terrorist attacks do not significantly

predict consumer price fluctuations, suggesting the absence of reverse causation. Additionally, I

reran the models using two, three, four, and five-year lags of the consumer price indicators, and

produced the same results, further suggesting that prices predict terrorism rather than being

predicted by terrorism.14

Finally, the relationships found in Tables 2 and 3 might be affected by spuriousness and

by reporting bias. I consider the possibility that consumer prices bear a spurious relationship

Southern Economic Journal soec-79-04-05.3d 7/3/13 22:42:34 823

[1] [2] [3] [4] [5] [6]

No. countries
(clusters)

150 127 136 149 149 149

Source: GTD. CPI 5 consumer price index. CPI Index base year 2000-100. All models are negative binomial

estimations. Robust standard errors are clustered on country in parentheses. Dependent variable is counts of terrorist

attacks per observation. Price indicators are differences between annual price changes and average price changes for time

series.

* p # .05.

** p # .01.

*** p 5 .000.

Table 2. Continued

14 Results are posted online at: http://www.personal.psu.edu/jap45/PiazzaResearch.htm.
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Table 3. Consumer Prices and Domestic Terrorism (Enders, Sandler, and Gaibulloev 2011)

[7] [8] [9] [10] [11] [12]

Squared CPI
generalt21

4.42e209***
(4.19e210)

CPI generalt21 2.83e204***
(2.40e206)

Squared CPI
energyt21

25.70e208

(3.59e207)
CPI energyt21 5.64e204

(3.27e204)
Squared CPI

housingt21

25.67e207

(1.61e206)
CPI housingt21 22.09e204

(.001)
Squared CPI

foodt21

2.45e209***
(1.86e210)

CPI foodt21 2.86e204***
(2.15e206)

(Ln) Squared
CPI foodt21

.017*

(.010)
(ln) CPI

foodt21

2.041

(.071)
CPI food

increaset21

3.01e204***
(2.05e25)

CPI food
decreaset21

27.36e206***
(1.09e206)

(Ln) Gross
National
Income

.187*** .261*** .183*** .185*** .187*** .185***

(.051) (.058) (.054) (.051) (.053) (.051)
(Ln)

Population
.385*** .410*** .373*** .387*** .374*** .388***

(.046) (.052) (.049) (.046) (.047) (.046)
(Ln) Area 2.081 2.079 2.057 2.086* 2.077 2.087*

(.045) (.047) (.046) (.044) (.044) (.044)
Gini coefficient .016** .026*** .014* .014* .016* .014*

(.006) (.007) (.007) (.006) (.006) (.006)
Democracy

(polity)
.049*** .049*** .042*** .044*** .045*** .044***

(.008) (.009) (.009) (.008) (.008) (.008)
Durable

(polity)
2.004* 2.004 2.003* 2.003* 2.004* 2.003*

(.001) (.001) (.001) (.001) (.001) (.001)
Civil war

(PRIO)
1.365*** 1.319*** 1.258*** 1.395*** 1.399*** 1.393***

(.148) (.190) (.180) (.146) (.155) (.146)
Interstate war

(COW)
2.026 .113 .097 .073 .062 .074

(.184) (.206) (.192) (.190) (.200) (.190)
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with terrorism in that prices and terrorist activity are the consequence of more profound

political, economic, and social instability within countries. In particular, episodes of state

failure might drive both consumer price volatility and terrorism in countries. In part, the

inclusion of a civil war dummy variable in the models helps to minimize the possibility of a

relationship such as this. However, as a robustness check, I also ran models including a measure

of state failure, which was found by Piazza (2008) to be a highly significant positive predictor of

terrorism, using data from the Political Instability Task Force, and an ordinal measure of

general civil violence—such as riots and violent protests—from the Major Episodes of Political

Violence database (Marshall 2010). These estimations produce the same results as those

presented in Tables 2 and 3.15 Consumer food price volatility predicts terrorist activity in

countries even while holding constant episodes of major political violence and state failure.

Also, noting that the data for the dependent variables are derived from open-source media

accounts of terrorist attacks and that this could be a source of selection bias (Sandler 1995;

Drakos and Gofas 2006b), and that countries suffering from severe price fluctuations might

also be less likely to have their incidents of terrorism reported by media sources, I also

controlled for a measure of press freedom from Freedom House (Freedom House 2012).

Models including press freedom produce the same results as those in Tables 2 and 3.16

Split Sample Results: Level of Human Development and Regime Type

To test hypotheses 3 and 4—that food price increases are likely to be particularly strong

predictors of terrorism in developing world countries, where populations experience more

tenuous food security, where a higher percentage of the workforce is engaged in agriculture,

and where hybrid political regimes are more likely and are poorly positioned to respond to

and accommodate food price–inspired grievances and to mobilize repression against food

Southern Economic Journal soec-79-04-05.3d 7/3/13 22:42:34 825

[7] [8] [9] [10] [11] [12]

Previous
terrorist
attacks

.006*** .007*** .005*** .005*** .005*** .005***

(.000) (.000) (.000) (.000) (.000) (.000)
Constant 2.706 21.979** 2.750 2.567 2.691 2.571

(.571) (.662) (.624) (.586) (.645) (.586)
Wald x2 – 653.49*** 515.94*** – 567.60*** 810.89***
n 3572 2757 3059 3573 3349 3573
No. countries

(clusters)
150 128 136 149 149 149

Source: Enders, Sandler, and Gaibulloev (2011). CPI Index base year 2000-100. All models are negative binomial

estimations. Robust standard errors are clustered on country in parentheses. Dependent variable is counts of domestic

terrorist attacks per observation. Price indicators are differences between annual price changes and average price changes

for time series.

* p # .05.

** p # .01.

*** p 5 .000.

Table 3. Continued

15 Results are posted online at: http://www.personal.psu.edu/jap45/PiazzaResearch.htm. Note that the civil war measure,

the aggregate state failure measure, and the civil violence measure are correlates of the consumer price indicators.
16 Results are posted online at: http://www.personal.psu.edu/jap45/PiazzaResearch.htm.
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price–triggered dissent—I conduct a series of split-sample tests.17 The results of these are

summarized in Table 4.

The results of Table 4 provide partial support for both of these hypotheses.18 Food price

volatility does not seem to spur terrorist attacks in democracies or in high human development

countries—a result that is consistent with the hypotheses and the argument that residents of

democratic and wealthier countries are perhaps less vulnerable to the immediate ill effects of

rapidly fluctuating food prices and have nonviolent means to express their grievances when such

fluctuations occur. The other results produce more qualified support for the hypotheses. While

food prices seem to drive terrorism in hybrid regimes, as expected, they also are positive predictors

of terrorism in dictatorships, despite the fact that such regimes are better able to stifle grievance-

fueled violent and nonviolent dissent through repression. Moreover, while price fluctuations in

medium human development countries predict terrorism, they do not in low human development

countries. Similar results are produced using log-transformed consumer price volatility

indicators.19 Taken together, these results partially support theoretical expectations informed

by Hendrix, Haggard, and Magaloni (2009), and they help to identify types of countries—low and

middle income and nondemocratic—in which food price volatility is most likely to drive terrorism.

5. Conclusion

To summarize the findings of the study, food price volatility is found to be a robust significant

driver of terrorist activity while rapid change in other consumer prices—energy and housing—are

not. This finding is robust to the inclusion of strong, significant controls and is not found to be

marred by reverse causation. Moreover, volatility overall, rather than increases or decreases in

prices specifically, is found to produce terrorism, and the impact of changing food prices on

terrorist attacks seems to be most acute in countries with a specific macroeconomic and political

profile: developing and middle income world countries with nondemocratic political regimes. The

results add further nuance to the first generation of empirical studies that did not find poverty and

low levels of human and economic development to be significant predictors of terrorism within

countries (Abadie 2006; Piazza 2006; Dreher and Gassebner 2008) or poor or materially stressed or

disadvantaged people to be more likely to support or become terrorists (Krueger and Maleckova

2003; Sageman 2004; Fair and Haqqani 2006; Berrebi 2007). While conventional and aggregated

measures of poverty and economic distress, for example, indicators of per capita gross national

income or human development indices, do not seem to reveal those countries that are more likely to

experience terrorism, consumer price shocks for food do. This underscores the role economic

grievance might play in contributing to heightened terrorism risks.
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17 I also built interaction terms for consumer price fluctuations using dichotomous regime-type indicators for

democracies, dictatorships, and hybrid regimes and for high, medium, and low human development countries. Several

of the estimations using these interaction terms failed to converge when analyzed, so I opted to present the results of

the split-sample analyses instead. Of the estimations using the interactions that did converge, the results validate part

of the results obtained by the split sample: dictatorships, relative to democracies or hybrids, are more likely to

experience terrorism due to food price shocks.
18 Note that for Table 4 in models 13 through 15, measures of regime type (polity) are dropped, while in models 16

through 18 measures of gross national income are dropped. This aids confident interpretation of the results. However,

robustness checks including gross national income, political participation, and executive constraints produce the same

results.
19 Results are posted online at: http://www.personal.psu.edu/jap45/PiazzaResearch.htm.
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The general findings of the study are also consistent with case observations. Several

countries in the sample experienced spikes in food prices immediately before or in conjunction

with increases in terrorist attacks: Sudan in the late 1980s; Turkey in the early 1990s; China,

Mexico, and Russia in the mid-1990s; Pakistan in the early 2000s; Nepal and Nigeria in the mid-

2000s; and Thailand in the late 2000s.20 The Philippines experienced food price volatility prior to

and during both of its waves of increased terrorist activity in the early 1980s—perpetrated by the

Communist New People’s Army—and in the mid- to late 2000s as a result of increased activity by
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Table 4. The Effects of Food Price Fluctuations on Terrorism by Regime and Level of
Economic Development

[13] [14] [15] [16] [17] [18]

Democracies Dictatorships Hybrids High HDI Medium HDI Low HDI

Squared CPI
foodt21

9.84e209 4.24e207*** 2.44e209*** 22.03e206 1.52e209*** 5.95e206

(4.71e208) (6.69e208) (4.02e210) (1.74e206) (2.03e210) (4.66e206)
CPI foodt21 1.44e204 2.001*** 2.87e204*** .002** 1.79e204*** 2.003

(2.13e204) (2.95e204) (4.65e205) (.000) (2.03e210) (.003)
(Ln) Gross

national income
.176** .293*** .111

(.055) (.070) (.103)
(Ln) Population .325*** .451*** .323*** .434*** .227*** .469***

(.054) (.067) (.086) (.074) (.046) (.100)
(Ln) Area 2.059 2.158* 2.021 2.122** 2.005 2.094

(.042) (.062) (.082) (.074) (.050) (.092)
Gini coefficient .008 .031* 2.008 .019* .014* 2.014

(.006) (.014) (.009) (.010) (.006) (.018)
Democracy (polity) .044* .035*** .015

(.021) (.008) (.013)
Durable (polity) 2.001 2.007 .005 2.001 2.003 2.034**

(.001) (.005) (.004) (.001) (.003) (.012)
Civil war (PRIO) 1.339*** 1.018*** 1.271*** 1.296*** 1.276*** 1.079***

(.198) (.228) (.223) (.293) (.156) (.198)
Interstate war

(COW)
.325** 2.241 2.503 .368*** 2.316 2.060

(.125) (.245) (.608) (.096) (.197) (.398)
Previous terrorist

attacks
.003*** .014*** .004*** .006*** .004*** .003***

(.000) (.002) (.000) (.001) (.000) (.000)
Constant .535 21.349 .827 1.432** .967 2.422*

(.662) (1.451) (1.044) (.482) (.585) (1.332)
Wald x2 506.91*** 627.78*** – 341.81*** – 838.25***
n 1867 1040 659 1124 1601 846
No. countries

(clusters)
94 81 64 44 83 44

Source: GTD. CPI Index base year 2000-100. All models are negative binomial estimations. Robust standard

errors are clustered on country in parentheses. Dependent variable is counts of terrorist attacks per observation. Price

indicators are differences between annual price changes and average price changes for time series.

* p # .05.

** p # .01.

*** p 5 .000.

20 Time-series histograms of change of food prices and terrorist activity are posted online at: http://www.personal.psu.

edu/jap45/PiazzaResearch.htm.
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the Moro Islamic Liberation Front. Moreover, within the Philippines, subnational regions with

the highest level of household spending on food are also those in which the Moro terrorist

insurgency is most acute (World Food Programme 2012). Similar patterns can be found in rural

communities in south and southeastern India, where the left-wing Naxalite terrorist movement is

active, and in the Pattani region in southern Thailand, which has seen Islamist separatist terrorism.

The implications of these, albeit preliminary, findings for counterterrorism officials is that

consumer food prices might be used to identify countries at risk for experiencing future

terrorism or to alert authorities to periods requiring heightened vigilance.
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Appendix A. Countries in Full Sample

Afghanistan Eritrea Mexico Tunisia

Albania Estonia Moldova Turkey

Algeria Ethiopia Mongolia Turkmenistan

Angola Fiji Morocco Uganda

Argentina Finland Mozambique Ukraine

Armenia France Namibia United States

Australia Gabon Nepal UAE

Austria Gambia Netherlands United Kingdom

Azerbaijan Georgia New Zealand Uruguay

Bahrain Germany Nicaragua Uzbekistan

Bangladesh Ghana Niger Venezuela

Barbados Greece Nigeria Vietnam

Belgium Grenada North Korea Yemen

Belize Guatemala Norway Yugoslavia

Benin Guinea Oman Zambia

Bhutan Guinea-Bissau Pakistan Zimbabwe

Bolivia Guyana Panama

Bosnia-Herzegovina Haiti Papua New Guinea

Botswana Honduras Paraguay

Brazil Hungary Peru

Brunei Iceland Philippines

Bulgaria India Poland

Burkina Faso Indonesia Portugal

Burma/Myanmar Iran Qatar

Burundi Iraq Romania

Cambodia Ireland Russia

Cameroon Israel Rwanda

Canada Italy Sao Tome and Principe

Cape Verde Jamaica Saudi Arabia

Central African Republic Japan Senegal

Chad Jordan Seychelles

Chile Kazakhstan Sierra Leone

China Kenya Singapore

Colombia Kuwait Slovakia

Comoros Kyrgyz Republic Slovenia

Congo-Brazzaville Laos Solomon Islands

Congo-Kinshasa Latvia Somalia

Costa Rica Lebanon South Africa

Cote d’Ivoire Lesotho South Korea

Croatia Liberia Spain

Cuba Libya Sri Lanka

Cyprus Lithuania Sudan

Czech Republic Luxembourg Suriname

Denmark Macedonia Swaziland

Djibouti Madagascar Sweden

Dominican Republic Malawi Switzerland

East Timor Malaysia Syria

Ecuador Maldives Tajikistan

Egypt Mali Tanzania

El Salvador Malta Thailand

Equatorial Guinea Mauritania Togo
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