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Abstract
How effective is counter-terrorism and what are the underlying mechanisms? Relying on a unique
experiment and detailed micro data from Israel, we show that the deployment of the Iron Dome
anti-rocket system mitigated the negative effect of rocket attacks on house prices and lowered the
price premium associated with in-house shelters. Analysis of surveys and data on purchases of
anti-anxiety drugs yields evidence consistent with a psychological mechanism: by reducing the
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negative effects on daily routine, subjective well-being and psychological distress, Iron Dome
lowered the disamenity associated with living under the shadow of the rocket threat.

1. INTRODUCTION
This paper provides a case study in the analysis of the effectiveness of counter-terrorism and
underlying mechanisms. In the last two decades, terrorist organizations operating in the Gaza Strip
and in Lebanon have repeatedly launched short-range rockets against Israel. In response, Israel has
developed the Iron Dome anti-rocket system. The system became operational in 2011 and has been
used since then to intercept rockets fired from the Gaza Strip.
The paper builds on the findings of Elster, Zussman and Zussman (2017), who studied the housing
market effects of a 2006 rocket attack against northern Israel during the Second Lebanon War.
During this month-long surprise attack, almost 4,000 rockets were fired on civilian and military
targets. The analysis showed that the attack led to a six to seven percent decline in house prices in
the most severely hit localities relative to other localities in the north.
These results can be interpreted in terms of a standard spatial equilibrium model approach,
pioneered by Rosen (1979) and Roback (1982). In the model individuals maximize utility and
firms maximize profits. In equilibrium, rents and wages are determined given amenities. The
model assumes free mobility and perfect competition. This implies that utility is equal across
locations and profits are zero. The model predicts that a deterioration in amenities, for example,
due to escalation of a threat of rocket attacks, would be followed by a decrease in equilibrium rents
(and therefore also in house prices). Conversely, a public policy that mitigates the threat would
lead to the opposite effects.
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Based on these insights, the current paper advances the research agenda by addressing two related
questions. First, how effective was the Iron Dome system in mitigating the effects of the rocket
threat? Second, what are the underlying mechanisms? To address the first question we focus on
housing market dynamics in southern Israel in the period from August 2005 (when Israel withdrew
from the Gaza Strip) to June 2015. This period saw numerous incidents of rocket fire launched
from the Gaza Strip on southern Israel, culminating in three large-scale rocket attacks in from
December 2008 to January 2009, November 2012 and from July to August 2014. 2 In total, during
the three attacks, almost 6,500 rockets were fired toward Israeli territory. To conduct the analysis
we merge data on claims for rocket-related property damages (a proxy for the severity of the rocket
threat) with data on the universe of housing market transactions. The analysis leverages the spatial
and temporal variation in the intensity of the rocket threat to identify causal effects.
Using a hedonic approach and a treatment intensity strategy, we find that before the deployment
of the Iron Dome system rocket attacks significantly depressed house prices in southern Israel: an
increase of 1,000 claims in a locality was associated with a 10 percent decline in house prices. This
negative effect was reduced by more than half after the introduction of Iron Dome. Examining a
short window around the last massive rocket attack of 2014 (in which more than 4,500 rockets
were launched toward Israel), we find that it had no effect on house prices, prices listed in online
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ads and online searches for houses for sale (a proxy for demand). These results suggest that the
public viewed the Iron Dome system as successful in mitigating the effect of the rocket threat.
Two additional analyses provide further support for this argument. One focuses on in-house
shelters (rooms made out of fortified concrete, designed to protect the public during rocket attacks
and other threats) which exist only in some properties. We find that the price premium associated
with in-house shelters in the south sharply decreased after the introduction of the Iron Dome
system, suggesting that the latter was viewed by the public as a substitute (although not necessarily
a perfect one) for in-house shelters in providing safety.
The other analysis focuses on the rocket threat facing northern Israel. The north provides a perfect
laboratory to evaluate the effectiveness of Iron Dome. This is so both because the system is mobile
(i.e. batteries can be easily moved between areas) and because there have been no additional rocket
attacks on northern Israel since the 2006 Second Lebanon War. We find that house prices in
northern localities that were most severely hit in 2006 exhibited a price increase relative to other
localities in the north after the Iron Dome system successfully intercepted a large number of
rockets for the first time during the attack on southern Israel at the end of 2012, in which more
than 1,000 rockets were launched within a week. This post-2012 increase led to a significant
narrowing of the price gap which opened following the 2006 war.
What were the mechanisms behind this change in housing market price dynamics? We focus on
the role of psychological factors, and argue that before the introduction of the Iron Dome system,
rocket attacks led to disruption of daily routine, decline in personal security and increased anxiety
in affected localities. This lowered the relative demand for housing in these localities and
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depressed prices. After the introduction of Iron Dome, rocket attacks had a weaker effect on house
prices because the system mitigated the negative psychological effects.
We provide several pieces of evidence in support of this interpretation. The first comes from a
survey we carried out among residents of the three largest cities in southern Israel. Analysis of
participants' responses indicates that the Iron Dome system was indeed a game-changer: it
mitigated disruption of daily routine, strengthened perceptions of personal security and reduced
anxiety. The second piece of supporting evidence comes from analysis of data from the 2005
through 2015 waves of Social Surveys carried out by the Israeli Central Bureau of Statistics. Using
information on survey interview date and location, we link these surveys to data on rocket-related
claims for damages. The analysis shows that the introduction of Iron Dome mitigated the negative
effects of rocket attacks on subjective well-being and optimism. The third piece of supporting
evidence comes from analyzing data on purchases of anti-anxiety drugs, an objective measure of
psychological distress. We find that the introduction of Iron Dome muted the rocket attack-induced
increase in purchases of these drugs.
The paper is related to several lines of research in the literature. The first studies the effects of
terrorism on housing market outcomes. Noteworthy contributions include Abadie and Dermisi
(2008), who analyze the effects of the 9/11 terrorist attack on office vacancy rates in Chicago,
Besley and Mueller (2012), who study the housing market effects of the conflict in Northern
Ireland and Manelici (2017), who uses the 2005 attacks on the London Tube to study the impact
of terrorism on the housing market valuation of proximity to public transportation. In the Israeli
context, Hazam and Felsenstein (2007) and Arbel et al. (2010) investigate the effects of terrorism
perpetrated during the second Palestinian uprising (2000 to 2004) on Jerusalem house prices, while
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Nevo (Ben-Or) and Shechter (1999) examine the effect of the sporadic rocket fire from Lebanon
in the 1990s on listed house prices in selected border localities in northern Israel. 3
Our paper is also related to the literature that studies the effectiveness of counter-terrorism and
counter-insurgency policies. Studies in this literature estimate the impact of various policies on the
intensity of violence, which is usually measured by the number of incidents or casualties, or on
public support for the insurgency. 4 Recent examples include Berman, Shapiro and Felter (2011),
Iyengar, Monten and Hanson (2011), Jaeger et al. (2012), Berman et al. (2013), Crost, Felter and
Johnston (2014, 2016), Longo, Canetti and Hite-Rubin (2014), Miaari, Zussman and Zussman
(2014), Benmelech, Berrebi and Klor (2015), Beath, Christia and Enikolopov (2016), Johnston
and Sarbahi (2016) and Trebbi et al. (2017).
Finally, the paper is related to the literature examining the psychological effects of terrorism.
Recent examples from this literature include Ahern (2018) and Bryson and MacKerron (2018).
Ahern (2018) uses data from the European Social Survey for 21 countries to study the effects of
the 2004 Madrid train bombing and the 2005 London metro attacks and finds, among other things,
that these acts of terrorism led to a decline in subjective well-being. Bryson and MacKerron (2018)
use high-frequency well-being data collected via a smartphone app in Ireland and find that
terrorism has a substantial, but short-lived, effect on individuals' happiness and anxiety levels. In
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the Israeli context, Romanov, Zussman and Zussman (2012) study the psychological effects of
terrorism during the second Palestinian uprising. They show that terrorism had practically no effect
on the well-being of Jewish Israelis and an adverse, but only temporary, effect on the well-being
of Arab citizens of Israel.
We believe that our paper makes a contribution to all three lines of research. The literature studying
the effects of terrorism on housing market outcomes has a common theme: terrorism is viewed as
a disamenity, with an increase in the perceived risk of terrorism leading to house price
depreciation. This naturally implies that one way to measure the effectiveness of a counterterrorism policy is to examine house price reaction to its implementation; to the best of our
knowledge, this paper is the first to do so. 5 With respect to the literature on counter-terrorism, our
study departs from the norm of assessing its effectiveness by measuring changes in the intensity
of violence. Instead, in this paper we rely on the forward-looking and information-aggregating
nature of asset prices to assess the effectiveness of a specific counter-terrorism policy. This follows
Zussman and Zussman (2006), who introduced this approach by using stock market data to
evaluate the effectiveness of Israel's policy of assassinating leaders of terrorist organizations. Our
paper also contributes to the study of the psychological effects of terrorism. To our knowledge, we
are the first to assess the effect of a counter-terrorism policy on psychological well-being.
A possible concern about the analysis in this paper is its external validity. The rocket threat facing
Israel and the Iron Dome system are certainly unique in many respects. However, it is worth noting
that the use of rockets and missiles against enemy population and attempts to counter these threats

5

Greenstone and Gallagher (2008) and Currie et al. (2015), among others, uses the same rationale

to examine the effectiveness of environmental policies.

7

have a long history and are not specific to Israel. 6 During the Second World War, Germany fired
thousands of V-1 and V-2 rockets, mainly on British cities; these attacks caused tens of thousands
of fatalities, extensive property damage and widespread fear. The Iran-Iraq war of the 1980s saw
large-scale use of rockets, resulting in thousands of civilian casualties. During the First Gulf War
on 1991, Iraq fired rockets against Israel (see below) and Saudi Arabia. More recently, rockets
were used against civilian populations in the context of the civil wars in Syria and Yemen and in
the conflict between Russia and Ukraine.
The threat of rocket and missile attacks does not necessarily materialize. For example, a key feature
of the Cold War was the accumulation, by both superpowers, of large missile arsenals. Today Iran's
missile arsenal poses a serious threat to countries in the Middle East, Europe, and beyond. South
Korea, Japan and other countries are threatened by North Korean missiles. These threats motivated
several countries to dedicate substantial resources to the development of anti-missile systems. For
example, according to the Missile Defense Agency at the U.S. Department of Defense, in the 2008
through 2017 fiscal years, the U.S. government has invested on average more than eight billion
dollars per year in missile defense.
The lessons learned from the Israeli experience about the rocket threat and policies adopted in
order to counter it may thus be relevant for other countries facing rocket threats. Moreover, we
believe that despite the many contextual differences, the methodological approach we adopt and
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the insights we draw about the underlying mechanisms may prove valuable in the analysis of
counter-terrorism policies in countries facing different threats.
The rest of the paper is organized as follows. Section 2 briefly reviews the evolution of the rocket
threat facing Israel and the development of the Iron Dome system. Section 3 describes the datasets
we use and highlights some stylized facts. Section 4 presents the results of the housing market
analysis. Section 5 provides empirical evidence on the psychological mechanisms. Section 6 offers
concluding remarks and provides a rough, back-of-the-envelope, cost-benefit analysis of the Iron
Dome system.

2. THE ROCKET THREAT AND IRON DOME
Rockets and missiles held by enemy countries and terrorist organizations have been one of the
major and growing threats facing Israel's security in the last few decades. The threat materialized
in several major rocket attacks. During the 1991 First Gulf War, Iraq fired dozens of Scud rockets
on several large Israeli cities. In the 2006 Second Lebanon War, Hezbollah (a Lebanese terrorist
organization) fired almost 4,000 rockets on northern Israel.
Palestinian terrorist organizations operating in the Gaza Strip have engaged since 2001 (and
especially since the Israeli withdrawal from the Strip in 2005) in repeated rocket attacks against
southern Israel. The attacks from the Gaza Strip led to three major Israeli military operations: "Cast
Lead" from December 2008 to January 2009, "Pillar of Defense" in November 2012, and
"Protective Edge" in from July to August 2014. From 2001 to mid-2015 (the end of the period
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under investigation in this paper), rocket attacks from the Gaza Strip killed 42 Israeli civilians and
injured about 3,000. 7
In response to the rocket threat, Israel has developed (with U.S. financial support) a three-tier antirocket defense system. The Arrow system (originally designed to counter the threat posed by Iraq's
and Iran's long-range missiles) has been operational since 2000. This system is only effective
against missiles with a range of at least a few hundred kilometers, much longer than the range of
rockets held by the terrorist organizations operating against Israel. The Magic Wand (also known
as David's Sling) system was designed to intercept rockets and missiles fired at ranges from 40km
to 300km. It has been operational only since early 2017, and is thus not relevant for the analysis
in this paper.
The Iron Dome system, which is the focus of our analysis, is designed to intercept rockets with a
range of 5km to 70km. Public pressure for developing such a system was triggered by the massive
Hezbollah rocket attack during the 2006 Second Lebanon War. The first operational battery was
deployed in March 2011 and a few days later the system successfully intercepted a rocket fired
from the Gaza Strip. The number of Iron Dome batteries increased over time and today there are
nine. Each battery covers an area of about 150 square km. 8 The mobile Iron Dome batteries are
deployed in different parts of the country based on changing military needs (the Israeli Defense
Forces [IDF] do not provide any information to the public about the exact location of the batteries).
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To put things in perspective, the area in Israel lying within a 40km radius of the Gaza Strip (which

is the focus of our investigation) is about 4,000 square km.
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So far, the Iron Dome system has been used almost exclusively to intercept rockets launched from
the Gaza Strip. During military operations "Pillar of Defense" and "Protective Edge", around 5,700
rockets were fired from the Gaza Strip on southern Israel, and the system intercepted a large
number of them with a success rate of roughly 90 percent. 9

3. DATA AND STYLIZED FACTS
3.1 Rocket Threat
The main analysis in this paper offers a housing market perspective on the effectiveness of the
Iron Dome system in mitigating the negative consequences of rocket attacks. A crucial question is
how to measure public perceptions regarding the severity of this threat over time and across
localities. Threat perceptions are likely influenced by a wide set of factors, such as the capabilities
and motivation of the terrorist organizations and, on the Israeli side, the availability of offensive
and defensive measures. Unfortunately, to date public opinion surveys have not examined these
perceptions (we return to this issue in section 5). As an alternative, we would have liked to use
data on the intended targets of rocket launches and on the actual number of hits per locality over
time. However, these data are not available to researchers.
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As soon as enemy rockets are launched, Iron Dome's radar tracks their trajectory and calculates

their impact point. Only when the rockets are projected to hit a military or a civilian target, the
system launches missiles which lock onto the incoming rocket and destroy it. During the two
operations mentioned above, there were 1,156 successful interceptions.
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To measure variation in the intensity of the rocket threat over time and across localities we instead
use data on claims for rocket-related property damages. According to Israeli law, property damage
caused by hostilities, such as rocket attacks, is compensated for by the government. We obtained
from the Israel Tax Authority data on all rocket-related claims for property damages from January
1, 2000 to June 30, 2015. For each claim, we have information on location, incident date and
monetary compensation. We focus on claims submitted by residents of localities in southern Israel
that are within a 40km radius from the Gaza Strip (see Figure 1); these constitute about 95 percent
of all claims (we later use a wider range in a robustness check). In total, we have data on about
10,000 claims. The compensation awarded for these claims over the entire period stands at 208
million New Israeli Shekels (roughly 50 million U.S. dollars).
[Figure 1]
3.1.1 Spatial Variation
We next present three spatial analyses which illustrate that the number of claims is a good proxy
for the severity of the rocket threat.
First, we obtained from the Israeli National Insurance Institute data on civilians injured by rockets
from 2001 to 2015. Panel A of Figure 2 plots the number of claims for rocket-related damages
against the number of civilians injured per year and natural area within a 40km radius of the Gaza
Strip. 10 The figure shows a strong positive correlation between these two variables (r=0.84).
[Figure 2]
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The second spatial analysis examines the relationship between rocket alert sirens and claims. The
IDF use a sophisticated system to calculate the trajectories of incoming rockets and alert the
population in the threatened areas ("Defense Zones") by sounding sirens. The country is divided
into hundreds of defense zones. We obtained from the Home Front Command of the IDF data on
the use of sirens during operation "Protective Edge" in mid-2014 (data for the previous operations
are unavailable). In Panel B of Figure 2 we plot the number of claims against the number of rocket
alert sirens for each of the defense zones that lie within a 40km radius from the Gaza Strip. The
figure indicates that the two variables are positively correlated (r=0.74).
Third, and probably most important, we obtained from the Home Front Command of the IDF data
on the number of rocket hits per locality during the 2006 Second Lebanon War (i.e. in the pre-Iron
Dome period). In Panel C of Figure 2 we plot the number of claims against the number of hits for
each locality in northern Israel. The figure illustrates that the two variables are positively and
tightly correlated (r=0.94).
3.1.2 Temporal Variation
Figure 3 shows the annual number of rocket launches from the Gaza Strip and the annual number
of claims for damages for the period 2001-2014. Two patterns are worth emphasizing. First, both
the number of rocket launches and the number of claims exhibit a (non-monotonic) increase over
time, with a noticeable jump following the Israeli pullout from the Gaza Strip in 2005. Second,
launches and claims peak during the three major military operations of this period ("Cast Lead"
from 2008 to 2009, "Pillar of Defense" in 2012 and "Protective Edge" in 2014). Overall, launches
and claims are strongly correlated (r=0.87).
[Figure 3]
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We next take a closer look at the time-series relationship between launches and claims by using
monthly data and focusing on 18-month windows around the start of each of the three major
military operations mentioned above (Figure 4). In all three windows we see a tight relationship
between launches and claims.
[Figure 4]
3.1.3 Technical Efficiency of Iron Dome
A crucial point to note in Figure 4 is that the shape of the launches-claims locus has changed over
time. During the two months spanned by operation "Cast Lead" (before Iron Dome), each
additional rocket launch was associated with 2.35 additional claims on average, while during the
two months spanned by operation "Protective Edge" (in 2014) the ratio was 0.51, a decline of
almost 80 percent. The flattening of the launches-claims locus strongly suggests that the Iron Dome
system proved effective in reducing property damage per rocket launched from the Gaza Strip.
To sum up, we observe two important patterns in the data. First, property damage is strongly
correlated with other measures of the severity of the rocket threat. Second, the Iron Dome system
is very effective in reducing property damage.
3.2 Housing Market
3.2.1 Purchase Transactions
Our main analysis relies on administrative data on the universe of household purchases of
residential properties. The data were obtained from the Israel Tax Authority via the Bank of Israel.
These data are used by the Israeli Central Bureau of Statistics (CBS) to construct the official Prices
of Dwellings Index; transactions that do not meet criteria set by the CBS to construct the index
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were dropped. 11 For each transacted property the only available fields are date, location, number
of rooms, area, building year, and price. 12
3.2.2 Online Ads and Searches
We obtained data on online ads for houses for sale in urban localities (localities with a population
of at least 2,000; there are 15 such localities in the south) from Yad2, Israel's leading website for
classified ads. Almost all these ads are for second-hand properties. The dataset covers the period
from January 2014 to June 2015. For each ad we have information on ad identification number,
date, locality, property characteristics and listed price. We drop from the analysis properties that
do not meet the CBS criteria mentioned above. The dataset has a panel structure: we can follow
each ad from the time it was first posted until its removal from the website.
Yad2 also provided us with data for the same period on the daily number of online searches for
houses for sale in each of the urban localities in the south.
3.2.3 Construction Starts
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The most important criteria are the following: (1) the number of rooms is between 1.5 and 5.0

(the share of properties outside this range is negligible); (2) the ratio between property area and
the number of rooms is within a certain range; (3) the price per square meter is within a certain
range (determined separately for each locality).
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Several property characteristics may be associated with an elevated risk of being hit by rockets.

These include windows facing the source of rocket fire and location in the top floors of high-rises.
Unfortunately, we do not have reliable information on these characteristics. The dataset also does
not contain information on seller and buyer characteristics.
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We use data on construction starts to examine the possible effect of the rocket threat on housing
supply. Information on the quarterly number of all construction starts (in housing units terms) per
urban locality was provided by the CBS, which collects it from construction companies and
planning committees.
3.2.4 Summary Statistics
Summary statistics are provided in Table 1. In total, from August 2005 to June 2015 there were
about 90,000 transactions in localities within a 40km range of the Gaza Strip. 13 The mean house
price was 759,000 New Israeli Shekels (NIS), which translates to about $200,000. On average, in
each quarter there were 291 rocket launches, 248 claims for rocket-related damages and 68 injuries
and 0.8 fatalities from rocket hits. In the period surrounding operation "Protective Edge" (from
January 2014 to June 2015), there were almost 19,000 transactions in localities within southern
Israel, with a mean price of NIS 954,000 (roughly $260,000). In addition, for the same period we
have data for almost 12,000 ads for all urban localities in the south. The mean listed price was NIS
940,000. The average number of online searches for houses for sale was 1,721 per day per locality.
During operation "Protective Edge" there were, on average, 36 rocket alert sirens per defense zone.
[Table 1]
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investigation.
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4. RESULTS
4.1 Main Results
In this sub-section we explore the effects of the rocket threat and the introduction of the Iron Dome
system on the housing market in southern Israel. First, we focus on house price dynamics in the
period from the Israeli pullout from the Gaza Strip in 2005 to mid-2015. Next, we leverage the
richness of the data available for the period surrounding operation "Protective Edge" to examine
the effect of the rocket threat on three outcome variables: house prices, prices listed in online ads
and the volume of online searches for houses for sale.
4.1.1 House Prices
In order to identify the effect of the rocket threat on house prices in the south, we rely on the
temporal and spatial variation in the intensity of rocket attacks. Figure 5 illustrates this variation.
It plots, for the period after the Israeli pullout from the Gaza Strip, the cumulative number of claims
for rocket-related damages in urban localities in the Ashqelon sub-district since January 1, 2000. 14
The figure clearly shows that these localities were differentially exposed to the rocket threat over
time.
[Figure 5]
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entirely contained within the 40km range from the Gaza Strip. It covers an area of 1,266 square
km, and currently has a population of almost half a million.
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We next turn to our econometric analysis, which covers the entire area of southern Israel. The
identification strategy relies on a treatment intensity approach. Specifically, we estimate the
following hedonic equation:
𝑙𝑙𝑙𝑙(𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ) = 𝛼𝛼 + 𝜷𝜷′ 𝒙𝒙𝒊𝒊 + 𝛿𝛿𝑠𝑠𝑠𝑠 + 𝜃𝜃𝑟𝑟𝑟𝑟 + 𝛾𝛾1 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑙𝑙𝑙𝑙 + 𝛾𝛾2 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑙𝑙𝑙𝑙 ∗ 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

(1)

where p is the price of property i in statistical area (sub-neighborhood) s in locality l in sub-district
(region) r sold on date t 15; x is a vector of property characteristics: number of rooms (in groups:
1.5-2, 2.5-3, 3.5-4, 4.5-5), log area (in square meters) and log age; δ is a locality-statistical area
fixed-effect; θ is year-quarter fixed-effect for a given sub-district; Treatment is the cumulative
number of claims for rocket-related damages in each locality since January 1, 2000 (divided by
1,000 for readability); Post is an indicator that receives the value of 1 starting on the day of
deployment of the first Iron Dome battery, March 27, 2011, and 0 before this date; and 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 is a

well-behaved error term clustered at the locality-statistical area level.

Our interest is in the coefficients 𝛾𝛾1 and 𝛾𝛾2: 𝛾𝛾1 captures the effect of an additional 1,000 rocket-

related claims on house prices in the pre-Iron Dome deployment period; 𝛾𝛾2 captures the difference
in this effect between the post- and the pre-Iron Dome deployment periods. Based on our

theoretical framework, in which the rocket threat is viewed as a disamenity, we expect 𝛾𝛾1 to be

negative; conversely, we expect 𝛾𝛾2 to be positive if the Iron Dome system is perceived as effective.
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Our purchase transactions data for southern Israel (40km range from the Gaza Strip) spans 337

statistical areas, 122 localities and 5 sub-districts, with each level of geographic aggregation nested
within the following one.
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Before describing the results, it is worth noting that analyzing the effect of the rocket threat and of
Iron Dome on house prices in the south is challenging, mainly because this area suffered many
rocket attacks rather than a single one. This makes it difficult to check the validity of the "common
pre-trends" assumption, as is usually done in difference-in-differences analysis. This concern is to
a large extent alleviated by including year-quarter fixed-effect for each sub-district in the estimated
equation. The sub-districts that we study are relatively small geographical units, implying that each
can be safely viewed as a single housing market. Thus the fixed-effects flexibly control for
temporal variation in house prices at the sub-district level that may be unrelated to the rocket threat.
Nevertheless, we cannot rule out the possible existence of differential "pre-trends" in house prices
within each sub-district.
Results of the analysis are presented in Table 2. We find that in the pre-Iron Dome period, an
additional 1,000 claims were associated with 9.5 percent lower house prices (column 1). This effect
was 5.7 percentage points smaller after the deployment of the system. Thus an additional 1,000
claims were associated with 3.8 percent lower house prices in the latter period. In other words, the
marginal effect of each claim declined by 60 percent following the introduction of the Iron Dome
system.
[Table 2]
Next, we provide a number of robustness checks for the baseline results. First, since rocket fire
from the Gaza Strip started before the 2005 Israeli pullout from the Strip, we extend the pre-Iron
Dome period to the beginning of 2000. This has no qualitative effect on the results (column 2).
Our second robustness check deals with an important question: when did the public start to trust
the Iron Dome system? So far we have defined the Post indicator based on the date of deployment
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of the first Iron Dome battery (March 27, 2011). 16 However, it is possible that in order to put its
trust in the system, the public had to witness the success of the system in intercepting enemy
rockets during a large-scale attack or the deployment of additional batteries. In fact, both
developments took place by November 2012 (operation "Pillar of Defense"). We therefore test the
robustness of the baseline results to using this alternative cutoff date (column 3). The results prove
robust to this change.
Third, since prices might behave erratically during times of war, we exclude the periods of the
three major military operations from the analysis (column 4). Fourth, since the rocket range
increased over time, we extend the area analyzed to a 60km radius from the Gaza Strip (column
5). The results are very similar to the baseline ones. Finally, it is possible that the reaction to a
given number of rocket hits in a locality would depend on locality population. Specifically, one
might argue that the reaction should be weaker in more populous localities since the individual
likelihood of being hit by a rocket is lower. We therefore drop non-urban localities from the
analysis (column 6) and alternatively divide the number of claims by locality population (column
7). 17 The results remain qualitatively unchanged. 18
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We remind the reader that the first successful interception of a rocket fired from Gaza took place

10 days later.
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The values of the coefficients in column 7 imply that an additional claim per 100 residents in

the locality was associated with a 3.8 (2.1) percent lower house prices in the pre- (post-) Iron Dome
deployment period.
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In Online Appendix Table A1 we show that the baseline results are also robust to changes in the

way property characteristics enter the estimated regression and to clustering by locality instead of
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In sections 4.1.2 and 4.1.3 we use data on prices listed in online ads and on online searches for
houses for sale. These data are only available for urban localities in an 18-months window
surrounding operation "Protective Edge" (January 2014 to June 2015). In order to facilitate
comparison, we therefore use equation (1) to analyze house price dynamics in urban localities in
this period. 19 Baseline results, shown in column 1 of Online Appendix Table A2, suggest that
during this period the rocket threat had practically no effect on house prices in the south. 20 This is
largely consistent with the earlier results and the following facts: by the beginning of 2014, the
Israeli public already witnessed the success of the Iron Dome system in intercepting incoming
rockets from Gaza, especially during operation "Pillar of Defense" (November 2012); moreover,
from the end of this operation and until the end of operation "Protective Edge" (August 2014), the
number of Iron Dome batteries increased from five to nine. 21 Columns 2-4 show that the baseline
results are robust to omitting the period of operation "Protective Edge", using a wider (60km)
range, and adjusting the number of claims for locality population. In column 5 we exclude from

by locality-statistical area. All appendices are available at the end of this article as it appears in
JPAM online. Go to the publisher's website and use the search engine to locate the article at
http://onlinelibrary.wiley.com.
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Transactions in urban localities account for 99 percent of the total during this period.
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According to Rubin (2015), the success rate of the Iron Dome system in intercepting rockets

increased from 84 percent during operation "Pillar of Defense" to around 90 percent during
operation "Protective Edge".
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the analysis transactions involving new apartments in order to facilitate comparison with the online
databases (which are restricted to ads and searches for "second-hand" properties). We again find
the same qualitative (non-)result.
4.1.2 Prices Listed in Online Ads
We examine the effect of the rocket threat on prices listed in online ads for the period from January
2014 to June 2015 using two methods. First, we estimate the following hedonic equation:
𝑙𝑙𝑙𝑙(𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ) = 𝛼𝛼 + 𝜷𝜷′ 𝒙𝒙𝒊𝒊 + 𝛿𝛿𝑙𝑙 + 𝜃𝜃𝑟𝑟𝑟𝑟 + 𝛾𝛾𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑙𝑙𝑙𝑙 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

(2)

where p is the listed price of property i in locality l in sub-district r posted on date t; x is a large
set of property characteristics 22; δ is a locality fixed-effect 23; θ is year-month fixed-effect for a
given sub-district; Treatment is the cumulative number of claims for rocket-related damages
(divided by 1,000) in locality l since January 1, 2000; and 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 is a well-behaved error term

clustered at the locality-month level. 24 Our interest is in the coefficient 𝛾𝛾, which captures the effect
of an additional 1,000 rocket-related claims on prices in online ads. Since Iron Dome proved its

effectiveness in intercepting rockets during operations "Pillar of Defense" (2012) and "Protective
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Number of rooms (in groups: 1.5-2, 2.5-3, 3.5-4, 4.5-5), log area (in square meters), and sets of

indicators for type of property (e.g. duplex), floor, elevator, in-house shelter, storeroom, renovated
property and furnished property.
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We use locality fixed-effects rather than locality-statistical area fixed-effects because the Yad2

information does not allow us to identify the exact location of the property within the locality.
24

We cluster standard errors by locality-month instead of by locality since the number of urban

localities in the south is small.
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Edge" (2014), we expect 𝛾𝛾 to be less negative than 𝛾𝛾1 in equation (1) or even insignificantly
different from 0.

The second approach leverages the panel structure of the data. This allows us to add to the
estimated equation a fixed-effect for each property while dropping all time-invariant
characteristics. Specifically, we estimate the following equation:
𝑙𝑙𝑙𝑙(𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ) = 𝛼𝛼𝑖𝑖 + 𝜃𝜃𝑟𝑟𝑟𝑟 + 𝛾𝛾𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑙𝑙𝑙𝑙 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

(3)

where 𝛼𝛼 is a property i (online ad) fixed-effect and the other variables are defined as in equation
(2); standard errors are clustered by ad identification number. Our interest is again in the coefficient

𝛾𝛾, and we have the same theoretical expectation as in equation (2) about its value. Results of

regressions using the two approaches are reported in Online Appendix Table A3. 25 Using both
approaches, we find that the rocket threat had practically no effect on listed house prices, in line
with the findings concerning actual house prices (reported in Online Appendix Table A2).
4.1.3 Online Searches
The volume of online searches for houses for sale in a given locality may be viewed as a proxy for
housing demand. We examine the effect of the rocket threat on the number of searches using a
panel approach:
𝑙𝑙𝑙𝑙(𝑠𝑠𝑙𝑙𝑙𝑙𝑙𝑙 ) = 𝛿𝛿𝑙𝑙 + 𝜃𝜃𝑟𝑟𝑟𝑟 + 𝛾𝛾𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑙𝑙𝑙𝑙 + 𝜀𝜀𝑙𝑙𝑙𝑙𝑙𝑙

(4)

where s is the number of searches for houses for sale in locality l in sub-district r on date t and the
other variables are defined as in equation (2); standard errors are clustered at the locality-month
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level. Our interest is in the coefficient 𝛾𝛾, which captures the effect of an additional 1,000 rocket-

related claims on online searches for apartments for sale. Since rockets are viewed as a disamenity,

in the absence of an anti-rocket defense system we expect a rocket attack to lower demand for
housing and therefore reduce the number of searches in targeted localities. If Iron Dome is
perceived as effective, however, we would expect a weaker reaction. We find very little evidence
that differential exposure to rocket fire across localities influenced online searches, suggesting that
Iron Dome was perceived as effective (Online Appendix Table A4). 26
4.2 Additional Perspectives on the Effectiveness of Iron Dome
To provide further evidence for the effectiveness of the Iron Dome system, we perform two
additional analyses.
4.2.1 In-house Shelter Price Premium
First, we compare the price premium associated with in-house shelters in the south before and after
the introduction of the Iron Dome system. After the Iraqi rocket attack on Israel during the 1991
Gulf War, the government mandated that all new apartments will have an in-house shelter: a room
made of fortified concrete which offers protection against rockets, missiles and other threats. If
Iron Dome was perceived by the public as an effective substitute for the in-house shelter, we should
observe a drop in the price premium associated with in-house shelters in the years following the
system's introduction.
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We examine the evolution of this price premium first by augmenting our baseline house price
equation, equation (1), with an indicator that proxies for the existence of an in-house shelter in a
property and its interaction with the Post indicator. 27 The value of this interaction term should be
negative if Iron Dome is effective. Table 3 presents the results of the analysis.
In the pre-Iron Dome period, the existence of an in-house shelter in the property was associated
with a 22 percent price premium (column 1). The introduction of the system lowered this premium
by about 12 percentage points. This pattern is stable across the various robustness checks (columns

27

The mandate to include in-house shelters was applicable to building permits issued since 1991.

One difficulty in constructing our proxy for in-house shelters is that our dataset contains
information only on the year in which construction of the building was completed. The lag between
these two dates is usually two to three years. Another problem is that construction year is selfreported and there seems to be a strong bunching pattern in "round" years (e.g. 1990). Thus we
drop from the analysis all properties whose construction was completed in the years 1990 through
1994. Thus, the in-house shelter indicator takes the value of 0 before 1990 and of 1 from 1995
onwards.
We stress two facts: (1) compliance with the government mandate concerning the building of inhouse shelters is full; (2) adding an in-house shelter to an existing property is expensive (roughly
$30,000 or about 10 percent of the price of an average property in our dataset) implying that such
additions are likely rare (there is no official data on this issue). Together these facts imply that
identification of the price premium associated with in-house shelters is credible.
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2-7). The results thus suggest that the public viewed the Iron Dome system as an effective
substitute for the in-house shelter. The fact that the price premium associated with in-house shelters
did not drop to 0 can be explained by two facts: in-house shelters provide protection against various
threats other than rocket attacks (e.g. earthquakes) and the Iron Dome system is to some extent
penetrable.
[Table 3]
A closer look at the evolution of the in-house shelter price premium is provided in Figure 6. The
figure plots the coefficient for the in-house shelter indicator when we estimate a version of
equation (1) which includes this indicator separately for each of the years 2000 through 2015. The
in-house shelter price premium displayed a moderate increase from 2000 to 2009. This is
consistent with the rise in the severity of the rocket threat during this period. The price premium
then dropped sharply and remained relatively stable since 2011. The patterns observed in Figure 6
thus strengthen the argument that the introduction of the Iron Dome system was a game changer.
[Figure 6]
It is worth noting that the in-house shelter analysis holds a somewhat stronger claim for
identification of causal effects than the ones presented in section 4.1. That is because the analysis
allows for sharp separation between "treatment" and "control": the house either does or does not
have an in-house shelter and this is orthogonal to the intensity of the rocket threat.
4.2.2 House Prices in Northern Israel
The second analysis builds on the fact that Iron Dome batteries are mobile, and focuses on house
price dynamics in northern Israel. We remind the reader that since the Second Lebanon War in
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mid-2006, there have been no additional rocket attacks on the north. This implies that one can
easily verify the validity of the "common pre-trends" assumption, which holds the promise of clean
identification of causal effects. If the Iron Dome system was perceived by the public as effective,
house prices in riskier localities in the north should have exhibited a relative increase after the
system's introduction.
To investigate this hypothesis, we replicate Elster, Zussman and Zussman (2017)'s examination of
house price dynamics in the north (which covered the period from January 2000 to December
2012) while extending it up to June 2015. Specifically, we use the Israel Tax Authority dataset on
purchase transactions and data on the number of rocket hits per locality during the war to estimate
the following hedonic equation for localities within rocket range (up to 75km from the Lebanon
border):
𝑙𝑙𝑙𝑙(𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ) = 𝛼𝛼 + 𝜷𝜷′ 𝒙𝒙𝒊𝒊 + 𝛿𝛿𝑠𝑠𝑠𝑠 + 𝜃𝜃𝑡𝑡 + 𝛾𝛾𝜃𝜃𝑡𝑡 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑒𝑒𝑒𝑒𝑒𝑒𝑙𝑙 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖

(5)

where p is the price of property i in statistical area s in locality l sold on date t; x is the same vector
of property characteristics as in equation (1); δ is a locality-statistical area fixed-effect; θ is yearquarter fixed-effect; and 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 is a well-behaved error term clustered at the locality-statistical area

level. We use three alternative Treatment variables, the first two of which were used in Elster,

Zussman and Zussman (2017). 28 The first is an indicator that takes the value of 1 for properties in
the five localities that saw by far the largest number of hits during the war (Top5) and the value of
0 otherwise. The second is the number of rocket hits per locality. In addition, since we now also
have data on rocket-related claims for damages, we use a third Treatment variable: the number of
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Note that unlike in the main analysis for the south, the Treatment variable does not have a time

subscript since the north saw only one attack.
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claims per locality during the Second Lebanon War. We focus on the interaction coefficients (the
γ's), which capture the difference in price dynamics between the treatment and control localities.
We expect the γ coefficients to be insignificantly different from 0 before the war (indicating that
there were no differential pre-trends); to decline in value after the war (if the rocket threat was
perceived as credible); and to rebound after the deployment of Iron Dome (if the system was
perceived as effective).
Figure 7 plots the value of the estimated interaction coefficients, where the coefficient for the
second quarter of 2006 (the last quarter before the Second Lebanon War) is normalized to be 0.
Using all three Treatment variables, we find no evidence of differential pre-trends between 2000
and mid-2006. We also find that the war led to a sharp relative price decline in the treated localities
immediately following the war, reaching a trough from 2008 to 2010. Prices declined by six to
seven percent in the Top5 localities relative to others in the north (Panel A), by three percent per
100 rocket hits (Panel B) and by three percent per 1,000 claims (Panel C). Consistent with the
argument that the Iron Dome system is perceived as effective, all three panels of the figure show
a relative price increase following operation "Pillar of Defense" (2012), in which the Iron Dome
system successfully intercepted a large number of rockets fired from the Gaza Strip on southern
Israel. In fact, by mid-2015, the cumulative increase in relative prices closes most of the gap in
prices induced by the Second Lebanon War. 29
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year-quarter fixed-effects with year fixed-effects. All appendices are available at the end of this
article as it appears in JPAM online. Go to the publisher's website and use the search engine to
locate the article at http://onlinelibrary.wiley.com.
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[Figure 7]
4.3 Recap
The analyses presented thus far have covered different regions of Israel (south and north), different
time periods, and different outcome variables. Here we want to tie together the results in order to
generate a coherent picture. Table 4 provides a summary of the main housing market results.
[Table 4]
The main analyses focused on southern Israel. We first showed that before the deployment of Iron
Dome in 2011, rocket attacks were associated with sharp declines in house prices, and that later
the effect of rocket attacks was significantly weakened. This strongly suggests that the public
perceived Iron Dome as effective. Next, we focused on the period surrounding the last major
military operation in 2014. By then, Iron Dome proved highly successful in intercepting incoming
rockets. It is therefore not surprising that we find that rocket hits during this confrontation had
practically no effect on house prices, prices listed in online ads and online searches for houses for
sale. Finally, we showed that following the introduction of Iron Dome, there was a sizeable drop
in the price premium associated with in-house shelters. This should be viewed as another indication
of Iron Dome's perceived effectiveness.
Northern Israel is a natural setting to test the effectiveness of Iron Dome, due to two factors: (a)
the north is under a severe threat of rocket attacks, a threat that materialized only once, in mid2006; (b) Iron Dome batteries are mobile. This allows us to examine the effect of the rocket threat
and Iron Dome on house prices. We find that the 2006 attack led to a marked decline in house
prices and that the introduction of Iron Dome weakened this effect.
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Our results are thus consistent with each other, and suggest that the Iron Dome system was viewed
by the public as effective in mitigating the effects of the rocket threat.

5. MECHANISMS
Our main finding so far is that the introduction of the Iron Dome system mitigated the negative
effect of the rocket threat on house prices. How should we interpret this finding? After all, terrorist
organizations operating in the Gaza Strip continued to launch large numbers of rockets after Iron
Dome became operational and some of these penetrated the system and hit localities in southern
Israel. In fact, comparing the three major operations, there was an increase over time in the number
of rocket launches, claims and total compensation as well as in the number of injuries. 30
In interpreting our main finding it is important to differentiate between direct and indirect damages
caused by the rocket threat. With respect to direct monetary damages, the key fact to keep in mind
is that the Israeli government compensates for property damages and for economic losses caused
by rocket attacks (this includes compensating workers for lost wages and firms for declines in
revenues). Moreover, the government compensates individuals for their injuries and pays a pension
to the families of those killed. This implies that the relationship that we document between rocket-
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The number of rocket launches was 773 in the first operation, 1,117 in the second and 4,591 in

the third. The number of claims (within a 40km radius from the Gaza Strip) was 1,749, 2,144, and
2,043, respectively. The total compensation awarded for these claims (in millions of NIS) was
21.2, 28.9 and 41.0, respectively. The number of injured was 443, 335 and 885, respectively.
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related claims for damages and house prices likely reflects, at least in part, changes in welfare
associated with psychological factors.
Our argument is that before the introduction of the Iron Dome system, rocket attacks led to
significant disruption of daily routine, decline in personal security and increased anxiety. This
lowered the relative demand for housing and depressed prices in the most severely hit localities.31
We claim that after the introduction of the Iron Dome system, the effect of rocket attacks on house
prices was muted because the system mitigated the negative psychological effects of these attacks.
We provide several pieces of evidence in support of this interpretation.
5.1 Public Perceptions of the Rocket Threat and Iron Dome
First, to gauge public perceptions regarding the evolution of the rocket threat and the Iron Dome
system, in July 2017 we carried out a survey of Jewish residents of the three largest cities in
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House prices may reflect not only shifts in relative housing demand but also shifts in relative

housing supply. We note first that throughout the period 2000-2015, rocket attacks had a negligible
effect on the housing stock in the south since very few apartments were severely damaged.
However, rocket attacks could have affected the supply of new housing units. To address this
possibility, we use data on the universe of construction starts by locality and quarter. Results of
the analysis are presented in Online Appendix Table A6. We find that both before and after the
deployment of Iron Dome, rocket attacks had no significant effect on the number of construction
starts. This suggests that the observed house price dynamics were driven by changes in demand.
All appendices are available at the end of this article as it appears in JPAM online. Go to the
publisher's website and use the search engine to locate the article at http://onlinelibrary.wiley.com.
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southern Israel. The survey focused on participants' expectations regarding the future severity of
the rocket threat and the development of the Iron Dome system as well as on their experiences
during the rocket attacks at the time of operations "Cast Lead" (2008-09, before Iron Dome) and
"Protective Edge" (2014, after the introduction of Iron Dome). Online Appendix B provides the
full text of the survey, summary statistics for the socio-demographic characteristics of participants
(Online Appendix Table B1) and summary of the results (Online Appendix Table B2). 32
Survey participants expect that in the future there will be more Iron Dome batteries (Online
Appendix Table B2, item 1) and that the system's interception rate will improve (item 2).
Nevertheless, most participants do not think that the system will deter future rocket attacks (item
3). Such an attack is expected to generate more alarms than in the 2014 operation (item 4), but not
more physical damage (item 5). The responses indicate that before the Iron Dome system, rocket
attacks led to a significant disruption of daily routine, to a decline in the sense of personal security
and to feelings of anxiety (item 6). The availability of the system mitigated these negative effects
(this can be seen by comparing item 7 to item 6, and more directly and clearly in item 8).
5.2 Subjective Well-being and Optimism
A possible concern with our survey is that people may not recall accurately their actual experiences
during the operation that took place in late 2008 to early 2009 and the one that took place in 2014.
Our second analysis overcomes this problem by using survey data collected contemporaneously.
Specifically, we use data from the 2005-2015 Social Surveys. These large-scale annual surveys
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are based on face-to-face interviews conducted by the CBS throughout the year. The sample is
representative of the adult population in Israel. Two questions in these surveys are of particular
interest. The first is "Overall, are you satisfied with your life? (1) very satisfied; (2) satisfied; (3)
not so satisfied; (4) not satisfied at all". We construct an indicator "satisfied with life" that takes
the value of 1 for participants who chose options 1 or 2. The second question is "Compared to
today, do you think that in the next few years, your life: (1) will be better; (2) will not change; (3)
will be worse". We construct an indicator "optimistic" that takes the value of 1 for participants
who chose the first option.
Relying on restricted-use information on survey date and location, we then link the social surveys
to the data on rocket-related claims for damages. To explore the effect of the rocket threat on life
satisfaction and optimism we focus on short-run effects. This is because the literature on subjective
well-being provides strong evidence of hedonic adaptation: the tendency of humans to quickly
return to a relatively stable level of happiness despite major positive or negative events or life
changes (see, for example, Bryson & MacKerron, 2018). We therefore regress each of the
indicators for satisfaction with life and optimism on the cumulative number of rocket-related
claims in the locality in the 30, 90 or 180 days before the individual was surveyed. We restrict the
analysis to Jewish participants residing in localities within a 40km radius from the Gaza Strip. The
analysis is conducted separately for the period before and the period after the introduction of Iron
Dome and controls for a large set of sociodemographic characteristics as well as sets of fixedeffects for locality, year-month and day of week.
Results, reported in Table 5, support the hypothesis that the introduction of Iron Dome mitigated
the negative psychological effects of rocket attacks. We find that in the pre-Iron Dome period, an
additional 1,000 claims in the locality were associated with between 9.5 to 13.5 percentage points
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lower likelihood that participants will report that they are satisfied with their lives (Panel A,
columns 1-3). In contrast, after the introduction of Iron Dome, this effect almost completely
disappeared (Panel B, columns 1-3). A qualitatively similar effect is obtained for optimism
(columns 4-6).
[Table 5]
5.3 Consumption of Anti-anxiety Drugs
The analysis in this section has so far focused on subjective evaluations of rocket attack-related
psychological distress. We next analyze the effects of rocket attacks on an objective measure of
distress. Specifically, we obtained from Super-Pharm, by far Israel's largest drugstore chain, data
on daily purchases of anti-anxiety drugs in all stores located in southern Israel for the period from
August 2005 to June 2015. 33 To measure the effect of rocket attacks on purchases of anti-anxiety
drugs, we focus on the period immediately surrounding each of the three major military operations.
In each case, we regress the log daily purchases of anti-anxiety drugs in these stores on indicators
for day of week and holidays (we note that all stores were open throughout the operations). We
then calculate the mean of the residuals from these regressions separately for the period before,
during and after each operation. Figure 8 shows that the rocket attack during operation "Cast
Lead", before the introduction of Iron Dome, led to a large increase in drug purchases relative to
the period before the operation. The effect of the rocket attacks on drug purchases during the next
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Each observation in the dataset is the total number of units of prescription and non-prescription

anti-anxiety drugs sold in Super-Pharm stores in each locality and day. A Super-Pharm pharmacist
determined the list of anti-anxiety drugs.
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two operations, after the introduction of Iron Dome, was much smaller. Given that the number of
claims did not decline (Figure 3), the patterns observed in Figure 8 thus provide further support
for our argument that the introduction of Iron Dome mitigated the negative psychological effects
of rocket attacks.
[Figure 8]

6. CONCLUSION
Israel has developed the Iron Dome system to counter the threat posed by short-range rockets held
by terrorist organizations. The first part of the paper offers a housing market perspective on the
effectiveness of this system. The analysis focuses on the threat emanating from the Gaza Strip and
on the period from 2005 to 2015. During this period, terrorist organizations operating in the Strip
have launched thousands of rockets against localities in southern Israel, leading to three major
military confrontations.
We find that the deployment of the Iron Dome system significantly mitigated the negative effect
of rocket attacks on house prices. Focusing on the period around the massive rocket attack that
took place during the latest military confrontation (in mid-2014), we find that the attack had no
effect on either house prices, prices listed in online ads or online searches for houses for sale.
Taken together, the results suggest that the Israeli public viewed the Iron Dome system as effective
in mitigating the negative effect of the rocket threat.
Two additional analyses further illustrate the effectiveness of the system. First, we find that the
price premium associated with in-house shelters in southern Israel sharply dropped following the
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introduction of Iron Dome. Second, the evidence suggests that since the deployment of the system
house prices in northern Israeli localities that are at a greater risk of rocket attacks from Lebanon
displayed a relative increase.
In interpreting the results, we focus on psychological factors. We argue that before the introduction
of the Iron Dome system, rocket attacks led to disruption of daily routine, decline in personal
security and increased anxiety. These in turn lowered the relative demand for housing and
depressed prices in the most severely hit localities. The introduction of Iron Dome alleviated the
psychological effects of the attacks and mitigated the decline in house prices.
An interesting question is whether Iron Dome "passes" a test of cost-effectiveness. Conducting a
full-fledged cost-benefit analysis is beyond the scope of this paper. Here we only provide some
rough, back-of-the-envelope, calculations.
On the benefit side, we focus on Iron Dome's positive effect on housing wealth, which capitalizes
the improvement in security. To illustrate this effect, we focus on operation "Protective Edge" in
mid-2014, in which more than 4,500 rockets were launched against southern Israel, and on the city
of Ashdod, which saw the largest number of claims for rocket-related property damages during
this confrontation.
We compare the actual estimated effect of the attack on housing wealth to the counterfactual effect,
i.e. the effect had there been no Iron Dome. The actual effect is the product of the actual number
of claims (700), the marginal effect of an additional claim on house prices in the Iron Dome period
(9.5-5.7=3.8 percent per 1,000 claims, see column 1 in Table 2), and housing wealth in Ashdod in
2014 (about 21 billion dollars). In order to calculate the counterfactual effect on housing wealth,
we first need to calculate the counterfactual number of claims. To do this, we use the ratio of claims
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to rocket launches in the south during the pre-Iron Dome confrontation from late 2008 to early
2019 (2.35) and during the confrontation in mid-2014 (0.51). Our calculations show that had there
been no Iron Dome, the number of claims in the city of Ashdod during the 2014 confrontation
would have been 3,200 instead of 700 (3,200≃700×2.35/0.51). The counterfactual effect on
housing wealth is the product of the counterfactual number of claims (3,200), the marginal effect
of an additional claim in the pre-Iron Dome period (9.5 percent per 1,000 claims, see column 1 in
Table 2), and housing wealth in Ashdod in 2014 (see above). Our calculations imply that the Iron
Dome system prevented a decline in housing wealth of close to six billion dollars in Ashdod only:
(0.095×(3,200/1,000)×21)-(0.038×(700/1,000)×21)≃5.8. 34
Against these benefits stand the costs associated with Iron Dome, which include research and
development and the procurement of batteries and intercepting missiles. The total cumulative cost

34

We emphasize that the analysis presented here is based on strong assumptions and ignores

additional potential channels of influence. For example, our calculation of the counterfacutal
number of claims assumes that the number of rocket launches in 2014 was not influenced by the
existence of the Iron Dome system. The analysis also ignores what might be called a "windfall
gain" channel (we thank a reviewer for clarifying this point): a strict interpretation of the results
presented in Table 2 implies that there should have been an instantaneous jump in house prices in
Ashdod and other localities in the south following the introduction of the Iron Dome system in
March 2011. In practice, however, when we examine price dynamics in localities in southern
Israel, we do not observe such a discrete jump. Neither do we observe such a discrete jump in
northern Israel (see Figure 7). This suggests that, as argued above, public trust in the system
developed only gradually.
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of Iron Dome until the end of 2016 was about 1.5 billion dollars (Sharp (2016) and media reports).
Given that many localities other than Ashdod suffered from the rocket threat, we thus conclude
that the benefits of the Iron Dome system outweigh its costs.
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Table 1. Summary statistics.
Dataset

Variable

Mean

S.D.

N

Panel A: August 2005-June 2015
House purchase transactions

Price (NIS thousands)

759

383

89,840

Construction starts

Number of starts per quarter (units)

933

469

40

Rocket launches

Number of rocket launches per quarter

291

743

40

Claims

Number of claims per quarter

248

531

40

Injuries

Number of civilians injured per quarter

67.8

154.7

40

Fatalities

Number of civilians killed per quarter

0.8

1.7

40

Panel B: January 2014-June 2015
House purchase transactions

Price (NIS thousands)

954

394

18,714

excluding new apartments

Price (NIS thousands)

861

382

12,914

Online ads

Listed price (NIS thousands)

940

364

11,565

Online searches

Number of searches per day per locality

1,721

2,597

7,950

Rocket alert sirens

Sirens per "defense zone"

36

66

178

Notes: The figures in the table refer to localities within a 40km radius from the Gaza Strip, except for rocket launches (which cover
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all ranges). In addition, figures on construction starts and online ads and searches exclude non-urban localities (population of less than
2,000). Figures on rocket alert sirens are for the period of operation "Protective Edge" (July 8-August 26, 2014). The average exchange
rate between the New Israeli Shekel (NIS) and the $U.S. was 3.86 in August 2005-June 2015, and 3.69 in January 2014-June 2015.
Sources: House purchase transactions and claims for rocket-related damages: the Israel Tax Authority (via the Bank of Israel);
construction starts: Israeli Central Bureau of Statistics; rocket launches: Ha’aretz newspaper and Israel Security Agency; injuries and
fatalities: National Insurance Institute of Israel; online ads and searches for apartments for sale: Yad2; rocket alert sirens: the Home
Front Command of the Israeli Defense Forces. See text for details.
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Table 2. Effect of the rocket threat on house prices: Before and after Iron Dome.
Dependent variable: log price
Starting

Later

Omitting

Wider

Excluding

Normalize

in

cutoff

major

range

non-urban

by locality

Baseline

2000

date

operations

(60 km)

localities

population

(1)

(2)

(3)

(4)

(5)

(6)

(7)

-0.095***

-0.106***

-0.088***

-0.093***

-0.096***

-0.095***

-0.038***

(0.016)

(0.021)

(0.014)

(0.016)

(0.017)

(0.017)

(0.011)

0.057***

0.097***

0.048***

0.055***

0.057***

0.055***

0.017***

(0.016)

(0.019)

(0.010)

(0.015)

(0.016)

(0.016)

(0.004)

F-value

15.51***

0.39

18.19***

15.40***

17.43***

16.54***

6.69**

Observations

89,840

120,238

89,840

88,466

203,918

88,977

89,840

R-squared

0.881

0.874

0.881

0.882

0.886

0.877

0.881

Cumulative claims

Cumulative claims X Post

Notes. All regressions include property characteristics, locality-statistical area fixed-effects and year-quarter fixed-effects for each subdistrict. Cumulative claims are divided by 1,000. "Post" is an indicator that receives the value of 1 starting on the day of deployment
of the first Iron Dome battery, March 27, 2011, and 0 before this date. "F-value" is the value of an F-test for the linear restriction that
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the sum of the "Cumulative claims" and "Cumulative claims X Post" coefficients is equal to 0. Estimated by OLS. Standard errors,
clustered by locality-statistical area, in parentheses.
* ** ***

, ,

represent statistical significance at the 10, 5, and 1 percent levels.

Sources: Data on purchase transactions and claims are from the Israel Tax Authority (via the Bank of Israel). Data on locality
population are from the Israeli Central Bureau of Statistics. See text for details.
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Table 3. In-house shelter price premium: Before and after Iron Dome.
Dependent variable: log price
Starting

Later

Omitting

Wider

Excluding

Normalize

in

cutoff

major

range

non-urban

by locality

Baseline

2000

date

operations

(60 km)

localities

population

(1)

(2)

(3)

(4)

(5)

(6)

(7)

0.222***

0.214***

0.189***

0.222***

0.203***

0.222***

0.219***

(0.018)

(0.017)

(0.017)

(0.018)

(0.011)

(0.018)

(0.019)

-0.123***

-0.107***

-0.086***

-0.124***

-0.102***

-0.124***

-0.120***

(0.012)

(0.012)

(0.010)

(0.012)

(0.008)

(0.012)

(0.012)

-0.105***

-0.112***

-0.098***

-0.103***

-0.106***

-0.105***

-0.036***

(0.016)

(0.021)

(0.015)

(0.016)

(0.016)

(0.016)

(0.013)

0.070***

0.106***

0.062***

0.068***

0.068***

0.069***

0.016***

(0.014)

(0.019)

(0.011)

(0.014)

(0.015)

(0.014)

(0.003)

F-value in-house shelter

71.43***

79.73***

69.74***

70.81***

181.61***

69.27***

71.60***

F-value cumulative claims

11.99***

0.19

11.91***

11.43***

15.12***

12.52***

3.68*

In-house shelter

In-house shelter X Post

Cumulative claims

Cumulative claims X Post
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Observations

80,530

106,654

80,530

79,292

187,346

79,719

80,530

R-squared

0.894

0.888

0.893

0.895

0.895

0.890

0.894

Notes: All regressions include property characteristics (number of rooms, log area and log age), locality-statistical area fixed-effects
and year-quarter fixed-effects for each sub-district. "In-house shelter" is a proxy for the existence of a shelter in the property (see text
for details). Cumulative claims are divided by 1,000. "Post" is an indicator that receives the value of 1 starting on the day of deployment
of the first Iron Dome battery, March 27, 2011, and 0 before this date. "F-value in-house shelter" is the value of an F-test for the linear
restriction that the sum of the "In-house shelter" and "In-house shelter X Post" coefficients is equal to 0. "F-value cumulative claims"
is the value of an F-test for the linear restriction that the sum of the "Cumulative claims" and "Cumulative claims X Post" coefficients
is equal to 0. Estimated by OLS. Standard errors, clustered by locality-statistical area, in parentheses.
* ** ***

, ,

represent statistical significance at the 10, 5, and 1 percent levels.

Sources: Data on purchase transactions and claims are from the Israel Tax Authority (via the Bank of Israel). Data on locality
population are from the Israeli Central Bureau of Statistics. See text for details.
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Table 4. Summary of main housing market results.
Region

Period

Outcome Variable Results

South

Aug 2005-Jun 2015 House prices

Table

An additional 1,000 claims were associated with 9.5 percent lower Table 2
prices before the deployment of Iron Dome (Mar 2011) and with 3.8
percent lower prices later.

Jan 2014-Jun 2015

House prices

Insignificant effect of claims on house prices.

Table A2

(Around operation

Listed house

Insignificant effect of claims on listed house prices.

Table A3

"Protective Edge")

prices
Insignificant effect of claims on online searches for houses for sale.

Table A4

Online searches
Aug 2005-Jun 2015 In-house shelter

North

Jan 2000-Jun 2015

Price premium was 22.2 percent before the deployment of Iron Dome Table 3

price premium

and 10 percent later.

House prices

Following the Second Lebanon War (mid-2006) and before the Table A5
deployment of Iron Dome, prices declined by 6.0 percent in the most
severely hit localities relative to others in the north, by 3.8 percent per
100 rocket hits and by 4.4 percent per 1,000 claims. By 2015, the gaps
narrowed to 3.4 percent, 1.7 percent and 1.9 percent, respectively.
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Table 5. Effect of the rocket threat on satisfaction with life and optimism:
Before and after Iron Dome.
Dependent variable:
Window size in days

Satisfied with life

Optimistic

30

90

180

30

90

180

(1)

(2)

(3)

(4)

(5)

(6)

Panel A: Before Iron Dome
-0.100

-0.095*

-0.135**

-0.473**

-0.209**

-0.074

(0.138)

(0.051)

(0.059)

(0.157)

(0.091)

(0.046)

Observations

3,241

3,241

3,241

2,799

2,799

2,799

R-squared

0.170

0.171

0.171

0.272

0.272

0.271

Lagged claims

Panel B: After Iron Dome
Lagged claims

0.015

-0.017

0.002

-0.025

0.091

0.097

(0.056)

(0.043)

(0.018)

(0.055)

(0.069)

(0.061)

Observations

2,976

2,976

2,976

2,518

2,518

2,518

R-squared

0.140

0.140

0.140

0.256

0.256

0.256
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Notes: The dependent variable in columns (1)-(3) is "satisfied with life", an indicator for individuals who reported they are "very
satisfied" or "satisfied" with their lives. The dependent variable in columns (4)-(6) is "optimistic", an indicator for individuals who
reported that, compared to today, in the future their lives "will be better". All regressions include sets of indicators for the following
individual characteristics: gender, age, marital status, number of children, religiosity, health status, year of immigration, education,
employment status, net total household income, number of people in the household and home ownership. The regressions also control
for locality fixed-effects, year-month fixed-effects and day of week fixed-effects. "Lagged claims" is the cumulative number of rocketrelated claims in the locality in the 30, 90 or 180 days before the individual was surveyed (divided by 1,000). The analysis is restricted
to Jewish participants in localities with a population of at least 5,000 that lie within a 40km radius of the Gaza Strip. We further limit
the analysis to participants interviewed between August 2005 and June 2015. Estimated by OLS. Standard errors, clustered by locality,
in parentheses.
* ** ***

, ,

represent statistical significance at the 10, 5, and 1 percent levels.

Sources: Data on claims are from the Israel Tax Authority (via the Bank of Israel). Data on all other variables are from the 2005-2015
Social Surveys conducted by the Israeli Central Bureau of Statistics. See text for details.
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Figure 1. Southern Israel.

Notes: The figure shows a map of southern Israel, highlighting areas that lie within 40km
and 60km ranges from the Gaza Strip. Since 95 percent of all claims for rocket-related
property damages (our proxy for the severity of the rocket threat) were filed by residents
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of localities that lie within the 40km range, our analysis focuses on this range. The map
also shows the location of the most populous localities in the 40km range as well as the
location of Israel’s most populous cities, Jerusalem and Tel Aviv-Yafo.
Sources: GIS Lab, Department of Geography, The Hebrew University of Jerusalem.
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Figure 2. Claims as a Proxy for the Rocket Threat.
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Panel A. Civilians Injured by Rockets and Claims in the South, 2001-2015.
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Panel B. Alert Sirens and Claims in the South during Operation "Protective Edge".
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Panel C. Rocket Hits and Claims in the North during the Second Lebanon War.
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6,000
Claims

4,000

Qiryat Shemona

2,000

Nahariyyah
Zefat

Haifa

0

Ma'alot Tarshiha

0

100

200
Rocket hits

300

400

Notes:
Panel A: The figure plots the number of claims for rocket-related damages against
the number of civilians injured in each year (from 2001 to 2015) and natural area
within a 40km radius of the Gaza Strip (there are nine natural areas within this
radius). The number of injured includes trauma victims. The size of the markers is
proportional to natural area population. The fitted line is based on a fractional
polynomial regression weighted by natural area population.
Panel B: The figure plots the number of claims for rocket-related damages against
the number of rocket alert sirens in each "defense zone" during operation "Protective
Edge" (July 8-August 26, 2014). "Defense zones", defined by the Home Front
Command of the Israeli Defense Forces, pull together neighboring localities that have
simultaneous alerts. The analysis is restricted to zones that lie within a 40km radius
of the Gaza Strip (excluding three zones which cover six small border localities). The
size of the markers is proportional to zone population. The fitted line is based on a
fractional polynomial regression weighted by zone population.
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Panel C: The figure plots the number of claims for rocket-related damages against
the number of rocket hits in each locality within a 75km radius of the Lebanon border
during the Second Lebanon War (July 12-August 14, 2006). The size of the markers
is proportional to locality population. The fitted line is based on a fractional
polynomial regression weighted by locality population.
Sources: Data on claims are from the Israel Tax Authority (via the Bank of Israel).
Data on injuries are from the National Insurance Institute of Israel. Data on alert
sirens and rocket hits are from the Home Front Command of the Israeli Defense
Forces. See text for details.
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Figure 3. Rocket Launches from the Gaza Strip and Claims for Damages.
4,000

''Protective Edge''
3,786
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334

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Rocket Launches

Claims

Sources: Data on the annual number of rocket launches are from the Israeli Security
Agency. Data on claims are from the Israel Tax Authority (via the Bank of Israel).
See text for details.
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Figure 4. Rocket Launches and Claims Around Major Military Operations.
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3,000
2,000
Claims
1,000

Jul 2014

0

Aug 2014

0

1,000

2,000

3,000

Rocket launches

Notes: The figures plot the monthly number of claims against the monthly number of
rocket launches in eighteen-month windows around the start of each military
operation. The fitted line is based on a fractional polynomial regression.
Sources: Data on the monthly number of rocket launches are from Ha’aretz
newspaper. These data do not perfectly match the annual data on launches provided
by the Israeli Security Agency presented in Figure 3 (the agency counts several
launches in one salvo only once). Data on claims are from the Israel Tax Authority
(via the Bank of Israel). See text for details.
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Figure 5. Illustration of the Identification Strategy in Ashqelon Sub-district.
3,000

''Protective Edge''

2,000

''Pillar of
Defense''
Ashdod
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1,000

Cumulative claims

Sederot

''Cast Lead''
Qiryat Gat

0

Qiryat Mal'akhi

01jan2006

01jan2009

01jan2012

01jan2015

Notes: The figure plots the cumulative number of claims for rocket related damages
in cities (localities with a population of at least 20,000) in the Ashqelon sub-district
since January 1, 2000.
Sources: Data on claims are from the Israel Tax Authority (via the Bank of Israel).
See text for details.
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Figure 6. The Value of In-house Shelter Over Time.

2000
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2015

Notes: The figure plots the coefficient (and associated 95 percent confidence interval)
for the in-house shelter indicator when we estimate, for each year separately, a
version of equation (1) that includes this indicator.
Sources: Data on purchase transactions and claims are from the Israel Tax Authority
(via the Bank of Israel). See text for details.
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Figure 7. Effect of the Rocket Threat on House Prices in the North.
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The Second Lebanon War
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Notes: The figures plot the value of the estimated interaction coefficients
between the year-quarter fixed-effects and a treatment variable from estimating
equation (5). In Panel A the treatment variable is an indicator for the five most
severely hit localities. In Panel B the treatment variable is the number of hits in
the locality. In Panel C the treatment variable is the number of rocket-related
claims in the locality. The capped ranges are 95 percent confidence intervals.
We normalize the coefficient for the second quarter of 2006 to be 0.
Sources: Data on purchase transactions and claims are from the Israel Tax
Authority (via the Bank of Israel). Data on rocket hits are from the Home Front
Command of the Israeli Defense Forces. See text for details.
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Figure 8. Purchases of Anti-Anxiety Drugs Around Major Military Operations.

Notes: The figure shows the evolution of purchases of anti-anxiety drugs in SuperPharm stores in localities within a 40km range from the Gaza Strip around each of
the three major military operations in Gaza. In each case, we regress the log daily
purchases of anti-anxiety drugs in these stores on indicators for day of week and
holidays. We then calculate the mean of the residuals from these regressions
separately for the period before, during and after each operation. Thus, by
construction, the mean residual is 0 for the period surrounding the operation. The
figure plots the mean residuals and the associated 95 percent confidence intervals for
each operation and sub-period.
Sources: Data on anti-anxiety drugs' purchases is from Super-Pharm.
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Table A1. Additional robustness tests.
Dependent variable: log price
Smaller bins of control

Control variables interacted with year

Baseline

variables

indicators

Cluster by locality

(1)

(2)

(3)

(4)

-0.095***

-0.087***

-0.099***

-0.095***

(0.016)

(0.014)

(0.016)

(0.025)

0.057***

0.051***

0.060***

0.057**

(0.016)

(0.013)

(0.015)

(0.027)

F-value

15.51***

16.25***

17.65***

8.07***

Observations

89,840

89,840

89,840

89,840

R-squared

0.881

0.894

0.886

0.881

Cumulative claims

Cumulative claims X Post

Notes: All regressions include property characteristics, locality-statistical area fixed-effects and year-quarter fixed-effects for each
sub-district. Cumulative claims are divided by 1,000. "Post" is an indicator that receives the value of 1 starting on the day of deployment
of the first Iron Dome battery, March 27, 2011, and 0 before this date. "F-value" is the value of an F-test for the linear restriction that
the sum of the "Cumulative claims" and "Cumulative claims X Post" coefficients is equal to zero. In column (2) we use full sets of

3

indicators for each value of the property characteristics (number of rooms, area and age). In column (3) we interact the property
characteristics with year fixed-effects. In column (4) we cluster standard errors by locality instead of locality-statistical area. Estimated
by OLS. Standard errors, clustered by locality-statistical area (except in column (4)), in parentheses.
* ** ***

, ,

represent statistical significance at the 10, 5, and 1 percent levels.

Sources: Data on purchase transactions and claims are from the Israel Tax Authority (via the Bank of Israel). Data on locality
population are from the Israeli Central Bureau of Statistics. See text for details.
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Table A2. Effect of the rocket threat on house prices: Period around operation "Protective Edge".
Dependent variable: log price
Omitting

Wider range

Normalize

Excluding new

Baseline

"Protective Edge"

(60 km)

by locality population

apartments

(1)

(2)

(3)

(4)

(5)

0.012

0.016

0.013

0.003

0.001

(0.017)

(0.017)

(0.017)

(0.042)

(0.019)

Observations

18,714

17,765

38,429

18,714

12,914

R-squared

0.855

0.855

0.871

0.855

0.839

Cumulative claims

Notes: The period analyzed is January 2014-June 2015 (operation "Protective Edge" took place in July-August 2014). The analysis
excludes non-urban localities. All regressions include property characteristics (number of rooms, log area and log age), localitystatistical area fixed-effects and year-month fixed-effects for each sub-district. Cumulative claims are divided by 1,000. Estimated by
OLS. Standard errors, clustered by locality-statistical area, in parentheses.
* ** ***

, ,

represent statistical significance at the 10, 5, and 1 percent levels.

Sources: Data on purchase transactions and claims are from the Israel Tax Authority (via the Bank of Israel). Data on locality
population are from the Israeli Central Bureau of Statistics. See text for details.
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Table A3. Effect of the rocket threat on listed house prices: Period around operation "Protective Edge"
Dependent variable: log listed price
Omitting

Wider

Normalize

"Protective

range

by locality

Baseline

Edge"

(60 km)

population

(1)

(2)

(3)

(4)

Panel A. Standard approach.
Cumulative claims

0.014

0.023

0.012

0.020

(0.017)

(0.018)

(0.017)

(0.034)

Observations

11,565

10,744

26,895

11,565

R-squared

0.849

0.848

0.879

0.849

Panel B. Panel approach.
Cumulative claims

Observations
R-squared

0.003

0.005

0.003

0.002

(0.008)

(0.010)

(0.008)

(0.013)

640,977

568,607

1,517,180

640,977

0.963

0.968

0.951

0.963

6

Notes: The period analyzed is January 2014-June 2015 (operation "Protective Edge" took place in July-August 2014). The analysis
excludes non-urban localities. Cumulative claims are divided by 1,000.
Panel A: all regressions include property characteristics (number of rooms, log area, and sets of indicators for type of property, floor,
elevator, in-house shelter, storeroom, renovated property and furnished property), locality fixed-effects and year-month fixed-effects
for each sub-district. Estimated by OLS. Standard errors, clustered by locality-month, in parentheses.
Panel B: all regressions include property fixed-effects and year-month fixed-effects for each sub-district. Estimated by OLS. Standard
errors, clustered by ad identification number, in parentheses.
* ** ***

, ,

represent statistical significance at the 10, 5, and 1 percent levels.

Sources: Data on listed prices are from Yad2. Data on claims are from the Israel Tax Authority (via the Bank of Israel). Data on locality
population are from the Israeli Central Bureau of Statistics. See text for details.
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Table A4. Effect of the rocket threat on online searches: Period around operation "Protective Edge".
Dependent variable: log searches
Wider

Normalize

Omitting "Protective

range

by locality

Baseline

Edge"

(60 km)

population

(1)

(2)

(3)

(4)

0.057

0.067

0.025

-0.094

(0.050)

(0.048)

(0.053)

(0.085)

Observations

7,950

7,200

19,424

7,956

R-squared

0.960

0.960

0.945

0.950

Cumulative claims

Notes: The dependent variable is the per-locality daily number of searches for houses for sale. The period analyzed is January 2014June 2015 (operation "Protective Edge" took place in July-August 2014). The analysis excludes non-urban localities. All regressions
include locality fixed-effects and year-month fixed-effects for each sub-district. Cumulative claims are divided by 1,000. Estimated
by OLS. Standard errors, clustered by locality-month, in parentheses.
* ** ***

, ,

represent statistical significance at the 10, 5, and 1 percent levels.

Sources: Data on searches are from Yad2. Data on claims are from the Israel Tax Authority (via the Bank of Israel). Data on locality
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population are from the Israeli Central Bureau of Statistics. See text for details.
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Table A5. Effect of the rocket threat on house prices in the North.
Dependent variable: log price

2000 x Treatment

2001 x Treatment

2002 x Treatment

2003 x Treatment

2004 x Treatment

Severely hit

Number

Number

localities

of hits

of claims

versus others

per locality

per locality

(1)

(2)

(3)

0.002

-0.006

0.002

(0.018)

(0.010)

(0.010)

0.003

0.004

0.008

(0.017)

(0.010)

(0.009)

0.004

0.008

0.010

(0.015)

(0.009)

(0.008)

0.008

0.008

0.007

(0.014)

(0.008)

(0.008)

0.013

0.011

0.016**

(0.013)

(0.007)

(0.007)
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2005 x Treatment

2006-2 x Treatment

2007 x Treatment

2008 x Treatment

2009 x Treatment

2010 x Treatment

2011 x Treatment

2012 x Treatment

0.005

0.003

0.004

(0.011)

(0.006)

(0.006)

-0.013

-0.010

-0.008

(0.014)

(0.008)

(0.008)

-0.033***

-0.011*

-0.011

(0.012)

(0.007)

(0.007)

-0.062***

-0.029***

-0.030***

(0.015)

(0.009)

(0.008)

-0.051***

-0.036***

-0.036***

(0.016)

(0.009)

(0.009)

-0.060***

-0.038***

-0.044***

(0.017)

(0.010)

(0.009)

-0.068***

-0.036***

-0.040***

(0.015)

(0.008)

(0.008)

-0.072***

-0.034***

-0.040***

(0.015)

(0.009)

(0.008)
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2013 x Treatment

2014 x Treatment

2015 x Treatment

Observations
R-squared

-0.048**

-0.019*

-0.025**

(0.020)

(0.011)

(0.010)

-0.040**

-0.017*

-0.022**

(0.016)

(0.009)

(0.008)

-0.034*

-0.017

-0.019*

(0.019)

(0.011)

(0.010)

188,985

188,985

188,985

0.839

0.839

0.839

Notes: All regressions include property characteristics (number of rooms, log area and log age), locality-statistical area fixed-effects
and year fixed-effects. The regressions are restricted to localities within rocket range of attacks during the Second Lebanon War (75
km from the Israel-Lebanon border). In column (1) "treatment" is an indicator for the five most severely hit localities during the Second
Lebanon War. In column (2) "treatment" is the number of hits per locality (divided by 100). In column (3) "treatment" is the number
of rocket related claims per locality (divided by 1,000).
The period from January 1, 2006 to July 11, 2006 is the basis for comparison. "2006-2" is the period from August 15, 2006 to December
31, 2006. Estimated by OLS. Standard errors, clustered by locality-statistical area, in parentheses.
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Sources: Data on purchase transactions and claims are from The Israel Tax Authority (via the Bank of Israel). Data on rocket hits are
from the Home Front Command of the Israeli Defense Forces.
* ** ***

, ,

represent statistical significance at the 10, 5, and 1 percent levels.
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Table A6. Effect of the rocket threat on construction starts: Before and after Iron Dome.
Dependent variable: log construction starts
Private

Private and public

construction starts

construction starts

(1)

(2)

-0.051

-0.178

(0.100)

(0.246)

-0.134

0.149

(0.194)

(0.203)

F-value

0.57

0.01

Observations

720

720

0.753

0.730

Cumulative claims

Cumulative claims X Post

R-squared

Notes: The dependent variable is the quarterly number of construction starts in the locality plus one (we add one because the number
of construction starts is zero in about 20 percent of the observations). The analysis excludes non-urban localities. All regressions
include locality fixed-effects and year-quarter fixed-effects for each sub-district. Cumulative claims are divided by 1,000. "Post" is an
indicator that receives the value of 1 starting on the day of deployment of the first Iron Dome battery, March 27, 2011, and 0 before

14

this date. "F-value" is the value of an F-test for the linear restriction that the sum of the "Cumulative claims" and "Cumulative claims
X Post" coefficients is equal to zero. Estimated by OLS. Standard errors, clustered by locality, in parentheses.
* ** ***

, ,

represent statistical significance at the 10, 5, and 1 percent levels.

Sources: Data on construction starts are from the Israeli Central Bureau of Statistics. Data on claims are from the Israel Tax Authority
(via the Bank of Israel).
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Figure A1. Timeline.
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Appendix B
Survey of Residents of the Three Largest Cities
in Southern Israel
In order to understand the perceptions of the public regarding the rocket threat emanating from the
Gaza Strip and the Iron Dome system, in July 2017 we carried out a survey. It was conducted on
an online platform by iPanel, a leading Israeli polling firm. The firm has a large set of panelists
who regularly participate in surveys and make up a representative sample of the adult Israeli
population. We restricted our survey to Jewish residents of the three largest cities in southern Israel
(Be’er Sheba, Ashdod and Ashqelon), ages 30 and above.
This appendix provides: (a) the full text of the survey (the text was tailored to the residents of each
city — here we focus on the case of Be’er Sheba); (b) summary statistics for the socio-demographic
characteristics of participants; and (c) summary of the results.
Text of the Survey
In the last two decades, residents of southern Israel have been under the threat of rocket fire from
the Gaza Strip. The Iron Dome system was developed to counter this threat. Iron Dome has been
in use since 2011.
•

Did you live in Be’er Sheba during operation "Cast Lead" that took place in December 2008January 2009 (before the introduction of Iron Dome)? Yes/No
If Yes:
o To what extent did you feel that your daily life routine was disrupted because of the rocket
attack on Be’er Sheba during operation "Cast Lead"?

17

Scale: 1=not at all; 5=extremely so.
o To what extent did you feel a decline in your personal security because of the rocket attack
on Be’er Sheba during operation "Cast Lead"?
Scale: 1=not at all; 5=extremely so.
o To what extent did you experience feelings of anxiety because of the rocket attack on Be’er
Sheba during operation "Cast Lead"?
Scale: 1=not at all; 5=extremely so.
•

Did you live in Be’er Sheba during operation "Protective Edge" that took place in July-August
2014 (after the introduction of Iron Dome)? Yes/No
If Yes:
o To what extent did you feel that your daily life routine was disrupted because of the rocket
attack on Be’er Sheba during operation "Protective Edge"?
Scale: 1=not at all; 5=extremely so.
o To what extent did you feel a decline in your personal security because of the rocket attack
on Be’er Sheba during operation "Protective Edge"?
Scale: 1=not at all; 5=extremely so.
o To what extent did you experience feelings of anxiety because of the rocket attack on Be’er
Sheba during operation "Protective Edge"?
Scale: 1=not at all; 5=extremely so.

•

According to data from the Home Front Command, 150 rocket alert sirens were sounded in
Be’er Sheba during operation "Protective Edge". It is possible that in the future there will be
another rocket attack from the Gaza Strip on Israel. In your assessment, how many rocket alert
sirens will be sounded in Be’er Sheba during such an attack?
18

Possible answers: less than 60/60-120/120-180/180-240/more than 240
•

According to data from the Ministry of Finance, roughly 250 claims for rocket-related property
damage were filed in Be'er Sheba following operation "Protective Edge". It is possible that in
the future there will be another rocket attack from the Gaza Strip on Israel. In your assessment,
how many claims for rocket-related damage will be filed in Be’er Sheba following such an
attack?
Possible answers: less than 100/100-200/200-300/300-400/more than 400

The next three questions were posed only to participants who resided in Be’er Sheba during both
operation "Cast Lead" and operation "Protective Edge".
•

Comparing the period of operation "Cast Lead" (2008-09) and the period of operation
"Protective Edge" (2014), how did the Iron Dome system (introduced in 2011) affect the
disruption of your daily life routine because of the rocket attack?
Scale: 1=it had no effect; 5=it had a strong positive effect.

•

Comparing the period of operation "Cast Lead" (2008-09) and the period of operation
"Protective Edge" (2014), how did the Iron Dome system (introduced in 2011) affect the
decline in your personal security because of the rocket attack?
Scale: 1= it had no effect; 5=it had a strong positive effect.

•

Comparing the period of operation "Cast Lead" (2008-09) and the period of operation
"Protective Edge" (2014), how did the Iron Dome system (introduced in 2011) affect your
feelings of anxiety because of the rocket attack?
Scale: 1= it had no effect; 5=it had a strong positive effect.
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The following questions were posed to all participants.
•

According to analysis by experts, the Iron Dome system successfully intercepted roughly 90%
of the rockets it attempted to intercept during operation "Protective Edge" in 2014. Assume
now that five years from today there will be a rocket attack of the same intensity. In your
assessment, what percentage of interception attempts will be successful during such an attack?
Possible answers: less than 90%/roughly 90%/91-95%/95-99%/100%

•

In your assessment, how many Iron Dome batteries will the Israeli Defense Forces have five
years from today? _____

•

Some people claim that from the perspective of the terrorist organizations, the Iron Dome
system greatly reduced the benefit of firing rockets and therefore they will not carry out
additional rocket attacks on Israel in the future. To what extent do you agree with this claim?
Scale: 1=strongly disagree; 5=strongly agree.

The next two questions were posed only to participants who resided in Be’er Sheba during
operation "Cast Lead".
•

Was there an in-house shelter in the apartment you lived in during operation "Cast Lead"
(2008/9)? Yes/No

•

Was there at least one rocket hit in the neighborhood you lived in during operation "Cast
Lead"? Yes/No

The next two questions were posed only to participants who resided in Be’er Sheba during
operation "Protective Edge".
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•

Was there an in-house shelter in the apartment you lived in during operation "Protective Edge"
(2008/9)? Yes/No

•

Was there at least one rocket hit in the neighborhood you lived in during operation "Protective
Edge"? Yes/No

We would appreciate it if you could add a few words on the rocket threat facing southern Israel
and the Iron Dome system: _________________________________
We will ask you now a few questions about risk perceptions:
•

Do you regularly participate in the national lottery? Yes/No

•

Do you have a premium health insurance policy? Yes/No/Don’t know

•

Do you usually vaccinate yourself against influenza? Yes/No

•

Do you smoke (at least one packet of cigarettes a day)? Yes/No

•

Do you drink alcohol (at least one glass a day)? Yes/No

•

Suppose you are the only provider in your family and you have a good job that guarantees your
current level of income until retirement. You are now given the opportunity to take a new,
equally good job, but with a 50% chance your income will be doubled and with a 50% chance
your income will be cut by a third. Would you take the new job? Yes/No
o If Yes: Now, suppose that in the new job there is still a 50% chance that your income
will be doubled, but with a 50% chance your income will be cut in half. Would you
still take the new job? Yes/No
o If No: Now, suppose that in the new job there is still a 50% chance that your income
will be doubled, but with a 50% chance, your income will be cut by 20%. Would you
then take the new job? Yes/No
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Table B1. Socio-demographic characteristics of survey participants.
Variable

Mean

S.D.

N

Be’er Sheba

0.504

0.501

347

Ashdod

0.274

0.447

347

Ashqelon

0.222

0.416

347

Female

0.524

0.500

347

Age

40.63

10.39

347

Married

0.752

0.432

347

Number of kids

1.911

1.588

347

Secular

0.533

0.500

347

New immigrant

0.210

0.408

347

High education

0.605

0.490

347

High income

0.189

0.392

333

Unemployed

0.055

0.228

347
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Table B2. Summary of survey results.
Item

Variable

1

Expected number of Iron Dome batteries

Scale

Mean

S.D.

N

16.178

7.075

337

Higher than in "Protective Edge" (2014)

0.625

0.485

347

Same as in "Protective Edge" (2014)

0.277

0.448

347

Lower than in "Protective Edge" (2014)

0.098

0.298

347

Agree

0.150

0.357

347

Neither agree nor disagree

0.187

0.391

347

Disagree

0.663

0.473

347

Less than in "Protective Edge" (2014)

0.231

0.422

347

Same as in "Protective Edge" (2014)

0.331

0.471

347

(current number is 9)
2

3

4

Expected Iron Dome interception rate

Iron Dome deters future rocket attacks

Expected number of alarms in future attack
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More than in "Protective Edge" (2014)
5

6

7

0.438

0.497

347

Less than in "Protective Edge" (2014)

0.317

0.466

347

Same as in "Protective Edge" (2014)

0.383

0.487

347

More than in "Protective Edge" (2014)

0.300

0.459

347

0.873

0.333

347

Expected number of claims in future attack

Lived in city during operation "Cast Lead" (2008/9)
Disruption of life routine

1-none, 5-extreme

3.828

1.038

303

Decline in personal security

1-none, 5-extreme

3.617

1.082

303

Feelings of anxiety

1-none, 5-extreme

3.172

1.265

303

In-house shelter

0.515

0.501

303

Rocket hit in neighborhood

0.756

0.430

303

0.931

0.254

347

Lived in city during operation "Protective Edge" (2014)
Disruption of life routine

1-none, 5-extreme

3.576

1.07

323

Decline in personal security

1-none, 5-extreme

3.260

1.15

323

Feelings of anxiety

1-none, 5-extreme

3.028

1.252

323

0.591

0.492

323

In-house shelter

24

Rocket hit in neighborhood
8

Lived in city during both operations

0.638

0.481

323

0.856

0.352

347

Improvement due to Iron Dome
In life routine

1-none, 5-major

3.401

1.210

297

In personal security

1-none, 5-major

3.458

1.142

297

In feelings of anxiety

1-none, 5-major

3.360

1.175

297
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