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ABSTRACT
There has been heavy debate on the United States targeted killing program, but very little
on the effectiveness of Unmanned Aerial Vehicle (UAV), or drone, strikes as a
counterterrorism tactic. The prevailing notion asserted by the United States government
and much of the news media is that the UAV program works, and that our only qualms
might be with its ethical, moral, and legal implications. However, with so few empirical
studies to reference, this assumption is premature, especially given analyses that suggest
that negative public opinion on drone strikes in affected countries may actually
strengthen terrorist groups. This paper examines United States UAV strikes and terrorist
attacks in Pakistan from 2006 to 2012, using mainly a difference-in-difference model,
and finds that the targeted killing program may, in fact, be worsening the problem of
terrorism.
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INTRODUCTION
Unmanned Aerial Vehicles (UAVs), or drones, are an increasingly popular and practical
weapon for small wars, mainly due to their relatively inexpensive cost to build and
operate, and the low level of risk their use poses to soldiers, who can operate them
remotely. The United States has largely pioneered UAV use as a part of both
conventional and unconventional warfare, with both the Central Intelligence Agency and
the Department of Defense operating drones in traditional war zones such as Afghanistan,
Iraq, and Libya, and in counterterrorism operations outside of traditional warfare, in
Yemen, Pakistan, Somalia, and elsewhere. This technology will likely be a part of
warfare for years to come – the question that remains is whether or not it is currently
being used as part of a just and effective policy. This paper addresses the latter part of
the question, regarding the effectiveness of weaponized UAVs in counterterrorism.
As is the case with any new technology, particularly one used by the U.S. government as
part of a targeted killing program, the American debate on UAVs has been fierce. The
primary focus of the debate has been the ethical and legal questions raised in the use of
an unmanned weapon against human beings in an intensely secretive program with little
transparency or oversight. As UAV use begins to spread to other countries around the
world, many have also expressed concern that a lack of regulations regarding their use on
the battlefield could ultimately be dangerous to the United States in future conflicts
(Abizaid and Brooks 2014).
The United States UAV targeted killing program began after the terrorist attacks on
September 11, 2001, with the first reported strike targeting Al Qaeda in the Arabian

1

Peninsula in Yemen in 2002 (CNN 2002). The early strikes were conducted by President
George W. Bush’s administration, but UAV use has increased dramatically under
President Barack Obama (New America Foundation 2015). The U.S. government rarely
acknowledges strikes or their reported civilian casualties, although administration
officials have given speeches justifying the targeted killing program’s legality (U.S.
Department of State 2010). Some analysts, such as the Heritage Foundation’s Steven
Groves (2013), defend both the administration’s legal justification as well as the strategic
and ethical choice to use weaponized UAVs in counterterrorism operations. Others, like
the National Defense University’s Nicholas Rostow (2014), defend the legal justification
while questioning the “wisdom” of the targeted killing program, citing moral and
strategic concerns. Still others, a much larger group made up of analysts, scholars, human
rights organizations, journalists, and others, reject the program’s legality, morality, and
effectiveness (Human Rights Watch 2014; Columbia Law School 2012; The New York
Times Editorial Board 2014).
In a speech at the National Defense University in 2013, President Barack Obama argued
that UAV targeted killing has been broadly effective, disrupting terrorist plots and saving
lives both in the United States and overseas (The White House 2013). However, the
question of the effectiveness of UAV strikes in reducing the threat of terrorism is far
from resolved.
Because the data on US counterterrorism operations are tightly guarded, there have been
few analyses of the effectiveness of counterterrorism measures, particularly in the case of
an issue as recent in origin as UAV strikes. Some argue drones are effective because
“decapitation” of a terrorist group – the loss of its leader – has been shown to be
2

correlated with a group’s demise (Price 2012; Johnston 2012), and the United States
purports to focus its strikes on these leaders. However, there have been thousands of
reported American drone strikes, meaning their targets must include a fair number of
lower-level operatives. Last year, the Bureau of Counterterrorism at the U.S. State
Department said in its annual terrorism report that while the core leadership of Al Qaeda
has been largely incapacitated, the group and its affiliates have evolved into a less
centralized but still dangerous network (2014). This finding calls into question the
prudence of a counterterrorism policy that ostensibly targets high-level terror operatives,
if those individuals are no longer as central to their groups’ operations.
In addition, even in the sparse empirical research that supports the argument that UAV
strikes are effective, there is no evidence to indicate that strikes accomplish anything
more than delaying terrorist activity. One study shows a negative correlation between
drone strikes and terrorist attacks in Pakistan (Johnston 2014), but the study only found a
statistically significant relationship on attacks during the week of the strike. This merely
indicates that strikes disrupt terrorist group activities, not that they have any lasting
negative effects on terrorist attacks. Policymakers need to know if drone strikes have any
lasting effect on terrorist activity, which is examined in this study through a differencein-difference model.
Opponents of the United States targeted killing program argue that it may create as many
new terrorists as it destroys. They contend that the UAV program actually helps extremist
groups by boosting recruitment rhetoric when civilians are killed in strikes, fostering a
desire for revenge among targeted populations. Unfortunately, the data on terrorist
recruitment are impossible to obtain, and thus the discussion has been relegated mainly to
3

the realm of opinion articles. However, the idea that terrorist groups are growing stronger
is supported by last year’s State Department terrorism report, which found that terrorism
increased worldwide in 2013, and that Iraq, Pakistan, and Afghanistan were the deadliest
countries for victims of terror attacks (2014).
Civilian casualties play a major role in stirring animosity over UAV strikes. Although the
Obama administration acknowledges only a few civilian casualties, estimates from
groups outside the government, range from several hundred to over a thousand civilians
killed. In 2014, the United Nations Special Rapporteur on Human Rights, Ben Emmerson
(2014), estimated about 70-120 civilian casualties from U.S. drone strikes in 2013 alone.
Civilian casualties are a major cause of the immense unpopularity of the U.S. targeted
killing program among the populace of affected nations, and give credence to the notion
that UAV strikes play in to terrorist propaganda. According to a 2014 Pew Research
survey, 66 percent of Pakistanis oppose the program, while Pakistanis named the United
States as the top international threat to their country. The poll also showed that disproval
of American UAV use in counterterrorism extends beyond the affected countries, with 92
percent of Venezuelans, 90 percent of Jordanians, and 87 percent of Egyptians also
opposed (Pew Research Center 2014).
These arguments render empirical analyses crucial to the United States effort to protect
Americans from terrorist attacks. By examining whether or not UAV strikes in Pakistan
are a predictor of terrorist attacks in targeted regions, United States policy makers can
begin to assess whether or not the current targeted killing program is the best option for
countering terrorism abroad.
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The rapid rise of UAVs as a counterterrorism tool has far outpaced research on the
impact of their use as weapons. While much polemic has been written surrounding the
moral, legal, and practical implications of UAV use, there has been very little empirical
research on the effects of the American targeted killing program. This paper attempts to
address the need for analysis on the subject by examining the effectiveness of United
States UAV policy in reducing terrorist activity in Pakistan.
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REVIEW OF THE LITERATURE
In 2006, Cynthia Lum, Leslie W. Kennedy, and Alison Sherley, conducted a systematic
review of the literature analyzing anti-terror programs, particularly given the prolific rise
in such studies following the September 11, 2001 terrorist attacks. Lum, et al found that
of all the papers they examined, only about 3 to 4 percent used any kind of empirical
analysis (2006, 491-492). Research on UAVs emerged even more recently, and empirical
analysis on the subject is even sparser.
Much of the empirical literature used to justify the United States targeted killing program
is based on the concept of “decapitation,” or the killing or capture of the key leadership
of a terrorist organization. Bryan C. Price (2012), of the Asia-Pacific Center for Security
Studies, examined a total of 207 terrorist groups active between 1970 and 2008, and
found that leadership decapitation has been effective in leading to the demise of such
groups. Price (2012) used a survival model, with terrorist groups as the population of
interest, and leadership decapitation as the treatment variable, and found that those
groups that suffered decapitation were, roughly, 4 to 7 times more likely to die out than
groups that did not.
Patrick Johnston (2012) of RAND Corporation came to a similar conclusion when he
studied the impact of leadership decapitation on insurgencies, and found that killing
insurgent leaders resulted in a 25 to 30 percent higher likelihood that the insurgency
would be defeated. The most interesting part of Price and Johnston’s findings is that they
contradict most of the conventional, qualitative research on the subject. Most of the
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literature prior to their work argued that decapitation was not effective, but their
empirical results called these initial conclusions into question (Johnston 2012, 47).
Israel has openly used the practice of targeted killing as a counterterrorism tactic for
decades, and thus much of the literature on that topic is based on Israeli data. Edward H.
Kaplan, Alex Mintz, and Shaul Mishal (2006), for example, found that while preventive
arrests resulted in a reduced rate of suicide bombings, targeted killings were predictive of
more suicide bombings later in time. However, Kaplan (2007) later studied a multi-period
game theory model with Daniel Jacobson, and they concluded that despite targeted
killings potentially boosting terrorist recruitment, they may still be the best way to save
civilian lives and reduce violence levels in the long term. Asaf and Noam Zussman
(2006) took an unorthodox approach, studying the effect of Israeli targeted killings on the
Israeli stock market. They argued that the stock market would react in expectation of
future terror levels, and would thus act as a predictor of terrorism. Zussman and Zussman
(2006) found that the stock market saw strikes on low-level terrorists as
counterproductive, but strikes on terrorist leaders as productive and a deterrent to
terrorism.
The literature mentioned above does not offer much assistance in analyzing the American
UAV counterterrorism program, for several reasons. First, leadership decapitation may be
an effective way to degrade a terrorist group, but research shows that groups like Al
Qaeda have adapted to become less centralized, making the targeting of a high-level
leader less effective in disrupting the groups activities (U.S. Department of State 2014).
Second, while there are many contextual and operational differences between Israeli and
American counterterrorism operations, the key difference relative to this paper is the use
7

of UAVs in the United States targeted killing program. The image and perception of an
unmanned weapon has contributed significantly to the program’s unpopularity, and the
technology alters the operational capacity of U.S. counterterrorism operations.
Actual studies on the impact of American UAV strikes on terrorist activity are few, and
have ambiguous results. David A. Jaeger of CUNY Graduate School and Zahra Siddique
of the Institute for the Study of Labor in Germany (2011) used a vector autoregressive
model, which tries to capture the interdependencies of variables over time, to study the
lagged effect of UAV strikes on Taliban activity, and found intermittently positive and
negative effects depending on the Taliban faction targeted and the time period after the
strike.
Patrick Johnston (2014) of RAND Corporation went on to conduct his own study of the
targeted killing program, with Anoop K. Sarbahi of Stanford University. They, too, found
mixed results using data on Pakistan in a fixed-effects model. Although there was a
statistically significant, negative effect on terrorist activity in the immediate location and
time period of a UAV strike, the effect was not statistically significant after a few weeks
and in a larger geographical radius.
There is still much research to be done on this subject, especially by those who have
access to official data on the United States UAV program. In particular, it is crucial to
discern whether or not the program has a significant impact on terrorist activity beyond
the week of the attack.
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HYPOTHESIS
Based on relevant theories and evidence on the effects of UAV strikes, the United States
targeted killing program is not related to degrading and destroying terrorist groups in
Pakistan. The hypothesis is mainly based on the increasingly decentralized nature of
terrorist groups like Al Qaeda and the Taliban, making the targeting of leaders less
effective, and the broadly observed anti-UAV sentiment engendered by the program that
assists in terrorist recruitment in targeted countries. It is possible that the model will show
a positive lagged relationship between UAV strikes and terrorist activity in Pakistan and
Yemen. That is, in time, UAV strikes may lead to increased terrorist activity.
DATA AND METHODOLOGY
For data on terrorist activity in Pakistan, this paper uses the Global Terrorism Database
(GTD), compiled by the National Consortium for the Study of Terrorism and Responses
to Terrorism (START) at the University of Maryland (2013). The GTD (2013) covers
terrorist attacks from 1970 through 2013, and this study will be using data for Pakistan
from 2006 to 2012. It is compiled exclusively from open sources, and includes all known
acts that meet the following definition: “the threatened or actual use of illegal force and
violence by a non-state actor to attain a political, economic, religious, or social goal
through fear, coercion, or intimidation” (2013, 7). Notably, it does not include acts of
state terrorism, but only attacks committed by sub-national level actors. In addition,
terrorist attacks must meet two of the three following conditions to warrant inclusion in
the GTD: 1) “The act must be aimed at attaining a political, economic, religious, or social
goal;” 2) “There must be evidence of an intention to coerce, intimidate, or convey some
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other message to a larger audience (or audiences) than the immediate victims;” 3) “The
action must be outside the context of legitimate warfare activities” (2013, 8).
The data for UAV strikes are taken from the New America Foundation and the Bureau of
Investigative Journalism, two non-profit policy organizations that have kept wellrespected records of American UAV strikes in Pakistan and elsewhere. These data are
more problematic than the terrorism data, because there is so little public knowledge on
the United States targeted killing program, and the U.S. government does not confirm or
deny alleged UAV strikes. In order to mitigate this problem, this paper uses only UAV
strikes that are corroborated by both the New America Foundation and the Bureau of
Investigative Journalism. The UAV strikes used for this paper begin in 2006 for Pakistan,
when the United States targeted killing program began in earnest, and go through 2012.
The New America Foundation (2014) states on its website that it relies on the main
international wire services, credible in-country media outlets, and leading Western and
regional media outlets with in-country reporting capabilities for its UAV data. They also
require a minimum of two credible news sources in order to include a strike in the data
set, and aim for at least four. The Bureau of Investigative Journalism (2011) uses a
similar list of international media outlets, in addition to some of its own field
investigations in Pakistan, and some information from leaked U.S. government reports
and WikiLeaks cables.
In the final, compiled data set, the geographic unit is the province within each country,
and the temporal unit is month. There are a total of 1,092 observations (province and
month combinations), which contain a total of 328 UAV strikes and 4,791 terrorist
attacks.
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Figure 1 shows one example of province-level monthly data on UAV strikes and terrorist
attacks. This example, using data from Waziristan in Pakistan, gives a clear picture of
why this analysis is needed, as there does not appear to be any real reduction in terrorist
activity in response to the use of UAVs. Actually, at first glance, terrorist attacks appear
to be random and continuous over the 2005 to 2013 time period.

Figure 1

2005-‐2013	
  

Sources: New America Foundation, Bureau of Investigative Journalism, and National Consortium for the
Study of Terrorism and Response to Terrorism

Terrorist Attacks

UAV strikes
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In order to gauge the effectiveness of the United States targeted killing program in
Pakistan, the direct impact of UAV strikes on terrorist activity will need to be isolated as
much as possible. In order to do this, a difference-in-difference model like the one
displayed in Figure 2 will be used.

Figure 2.

In this model, the dependent variable, Y, is number of terrorist attacks, for each province
(i. the identifier) and month (t, the time identifier). The fixed effects are represented by

αi and αt, again for province and month. The effect of the treatment is β3; in this case the
treatment is UAV strikes, in provinces where strikes have taken place. The “After”
interacting with “Treated” allows β3 to show the effect of the UAV program after UAV
strikes began in each province. This is a difference-in-difference model, meaning that the
model will look at the provinces that have been targeted by the United States UAV
program both before and after the UAV strikes began, and determine whether terrorist
attacks increased, decreased, or remained at a constant level after the program started in a
particular province.
Table 1 displays the relevant variables and some summary statistics.
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Table 1. Variables Included in Model, Pakistan 2006-2012

Variable

Description

Mean

Min

UAVdum
(used to create
PostUAVstrike, which
indicates whether or
not the observation
occurred after the UAV
program began in a
province)

Dummy
variable
indicating
whether or not
UAV strikes
were conducted
in that province
and month

0.065

0

terrorattacks

Number of
terrorist attacks
in a given
province and
month

4.387

0

Max

Standard
Deviation

Expected
Relationship

1

0.247

Positive
relationship
with terrorist
activity

83

8.941

Dependent
variable

Sources: New America Foundation, Bureau of Investigative Journalism, and National Consortium for the
Study of Terrorism and Response to Terrorism

The rationale behind using a difference-in-difference model is that it allows for
examination of the influence of a particular treatment or policy. Sarbahi and Johnston
(2014) used a fixed effect model, and Jaeger and Siddique (2011) used a vector
autoregressive model, which tries to capture the interdependencies of variables over time.
The difference-in-difference model, however, looks exclusively at each unit of panel data
before and after UAV strikes take place in order to ascertain the difference in terrorist
activity. Sarbahi and Johnston (2014) use weeks as their time unit and Jaeger and
Siddique (2011) use a period of 21 days. This model uses months in order to gain a
broader time perspective on the impact of the UAV program.
The model also includes fixed effects for provinces and time to control for the static
differences between months and provinces, which would not otherwise be addressed in
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the model. These differences could include a global event that might impact terror levels,
such as the death of Osama bin Laden, or the levels of poverty and unemployment in
different provinces.
The main limitation to this model is that it does not measure variables that vary within the
provinces and months studied. Therefore, if there are characteristics that vary over time
or for a particular province in the sample, they will not be controlled for in the model.
These variables can be included as other independent variables in the model, but
problems arise when there are not available data. For example, in this model, terrorist
activity is likely affected by military operations conducted by the Pakistani military, but
data on those troop movements are not available to researchers.
FINDINGS
Table 2 shows the difference-in-difference model measuring the relationship between
UAV strikes and terrorist activity in Pakistan from 2006 to 2012. The model looks at
each province before and after the UAV strikes were conducted in that province, and
measures the relationship between strikes and terrorist attacks after the U.S. targeted
killing program began in each province. The model also includes fixed effects for each
province and month to control for characteristic and time differences. The result shows
that UAV strikes are correlated with an increase in terrorist attacks, as the relationship is
statistically significant at all conventional levels. While the model does not prove
causation, the difference-in-difference aspect does allow the inference that the increase in
terrorist attacks comes after the United States begins targeting a province with UAVs.
The R-squared result shows that the model accounts or nearly 60 percent of the variation
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in terrorist activity, and the F test shows a highly statistically significant result. The
model also corrects for heteroskedasticity with robust standard errors.
Table 2. Difference-in-difference model with two-way fixed effects and robust
standard errors
(1)
VARIABLES

terrorattacks

postUAVstrike

2.884***
(3.11)

Constant

10.54***
(5.98)

Observations

1,092

R-squared

0.578

F( 96, 995)

8.47

Prob > F

0.0000

T-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Table 3 shows the same difference-in-difference model with fixed effects, robust standard
errors, and this time, a lagged dependent variable. Therefore, the results are showing the
relationship between UAV strikes and terrorism after a delay of one month. These results
are statistically significant at the α = 0.10 level, with a similar positive correlation. The
number of observations is slighly smaller, but the R-squared level and the F test are
similar. Once again, the model corrects for heteroskedasticity with robust standard errors.
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Table 3. Difference-in-difference with two-way fixed effects, lagged dependent
variable, and robust standard errors
(1)
VARIABLES

L.terrorattacks

postUAVstrike

1.683*
(1.93)

Constant

10.41***
(5.98)

Observations

1,079

R-squared

0.576

F( 95, 983)

8.72

Prob > F

0.000

T-statistics in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Overall, the results show that there is a positive relationship between UAV strikes and
terrorist attacks in Pakistan, with an increase in terrorist attacks occurring after the United
States begins targeting a particular province. The relationship is strong immediately after
the first strike, and slightly weaker but still statistically significant with the lagged
variable.
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POLICY IMPLICATIONS AND CONCLUSION
These results have a limited application to the world of defense and security
policymaking, in that the data present an incomplete picture. Without completely
accurate data on UAV strikes and any data on Pakistani military operations or the
activities of terrorist groups and other networks in the affected provinces, it is impossible
to truly isolate the impact of the American UAV program on terrorist activity. In addition,
the difference-in-difference model is not a perfect measure of the possible influence of
UAVs, as it does not account for the frequency and total of UAV strikes in each province,
only the trend in terrorist attacks after the United States began targeting each province.
Still, these results are compelling, in that they have shown that there is a positive
correlation between UAV strikes and the number of terror attacks in Pakistan from 2006
to 2012. The difference-in-difference model, with fixed effects for year and province,
mitigates the possibility of reverse causality, or a back-and-forth causal relationship. In
other words, it is difficult to argue that the entire positive relationship is explained by
terrorist activity leading to an increase in UAV strikes, because the results show that, on
average, terrorism levels were higher in each province after the United States began
targeting that province. The models in this paper show that there is an increase in terrorist
activity correlated with the start of UAV strikes in a given province. The correlation is
strong in the immediate term, and weaker but still statistically significant one lagged
period after the United States begins targeting the province.
For policymakers, the key takeaway from these results is that the United States must
seriously reconsider its UAV counterterrorism program in Pakistan and around the world.
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Despite the limitations and drawbacks of the models analyzed in this paper, there is
evidence to show that the UAV program may not be having the desired impact on
terrorist groups in Pakistan. In fact, the results clearly show an increase in terrorist attacks
after UAV strikes begin, although other influences may also be at work. It is still
necessary to fully isolate the impact of UAV strikes by creating a model that accounts for
Pakistani military operations, but at the very least, these results make it difficult to argue
that UAV program has been effective in reducing terrorist activity in Pakistan.
The reasons for this result could be numerous and varied, but the most likely involve the
changing structure of terrorist networks, and public resentment of American UAV strikes
among the population in targeted countries. Unlike the highly centralized and hierarchical
Al Qaeda of the 9/11 era, today’s terrorist groups have learned to operate in much smaller
units as part of a larger network. These smaller operational factions are less dangerous in
the possible scope and damage of their attacks, but they are also more difficult to find and
dismantle. In such a decentralized network, targeting a few higher-level operatives is not
an effective strategy, as these decapitations do not significantly weaken the other
branches of the terrorist group. Instead, it is necessary to target recruitment efforts,
infrastructure, and most importantly, the image of the terrorist group as a legitimate
resistance force among its home civilian population.
This last piece is key to ensuring the demise of a terrorist group, and it is one that the
UAV program makes very difficult. Estimates of civilian victims of American UAV
strikes number in the thousands, and outrage from affected populations over these deaths
has been weakly acknowledged by the U.S. government, if it has been acknowledged at
all. Public opposition to UAV strikes, particularly in the Muslim world where many
18

terrorist groups focus their recruitment efforts, has strengthened terrorist propaganda in
allowing them to recruit new members to avenge civilian deaths. In many areas, terrorist
groups provide an informal government structure for the civilian population, including
the provision of basic services such as water and electricity. This gives them legitimacy
that supports their image as an alternative, in many cases, to corrupt central governments
and the United States.
A great deal of further research on this subject is required, and the conversation on the
effectiveness of counterterrorism tactics as a whole is only just beginning. In order to
fully examine the impact of the UAV program, the U.S. government should make
accurate data on UAV strikes more available to researchers. It is crucial that Americans
take seriously the impact of its counterterrorism programs overseas, covert or not, as it is
possible that one of the key elements of anti-terror policy abroad is actually
counterproductive, rather than keeping Americans safer.
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APPENDIX
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The graphed residuals do not appear to show a major problem with heteroskedasticity,
but the following test results indicate a strong presence of heteroskedasticity. Thus,
robust standard errors were used in the models.
. lrtest hetero homosk , df(12)
Likelihood-ratio test

LR chi2(12) =

2328.40

(Assumption: homosk nested in hetero)

Prob > chi2 =

0.0000

.

20

Wooldridge test for autocorrelation in panel data
H0: no first-order autocorrelation
F(

1,

13) =

2.190

Prob > F =

0.1628

The Wooldridge Test results show that autocorrelation does not need to be addressed in
this model.
Linktest Results
terrorattacks Coef.

Std. Err.

t

P>t

[95% Conf. Interval]

_hat

.1135652

.0603587

1.88

0.060

-.0049511

.2320815

_hatsq

.0388596

.0023763

16.35

0.000

.0341937

.0435256

_cons

1.776076

.3082098

5.76

0.000

1.170897

2.381256

The Linktest shows that there is a problem with model misspecification, but this is not
unexpected, given the variables that cannot be included in the model because they are not
available, such as Pakistani military operations
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