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Introduction
In a series of their working papers (Achen and Bartels 2002, 2004, 2006, 2007), which became
part of their long-waited book (Achen and Bartels, 2016), Achen and Bartels make an
innovative and interesting argument that natural disasters like floods, hurricanes, tornados, and
droughts will have negative impacts on an incumbent president’s vote share in a coming
election. This argument instantly captured scholarly minds and has produced a slew of
empirical studies checking the argument in various contexts and further expanding their
argument to incumbent head executives at different levels of government like state governors.
In this paper, we expand their argument of natural disaster in two ways. First, we
examine their argument in the context of Japanese politics. As Japan has quite a different
political system and political culture from the U.S., and therefore Japanese voters are known
to show different political behavior from American voters, our case study will serve as a kind
of robustness test for Achen and Bartels’ argument. Secondly, unlike other works on this topic,
we check whether an incumbent mayor, the head executive of local government, will be
influenced by natural disasters. Studies by Gasper and Reeves (2011) and Reeves (2011) show
that incumbent governors in the U.S., unless they try to financially help the victims, are
negatively influenced in incoming election by natural disasters as Achen and Bartles (2016)
finds. If incumbent governor’s vote share is affected by natural disasters, we would conjecture
that an incumbent head executive of local government, e.g. a mayor, will be also likely to suffer
in a similar fashion as incumbent governors do. This is what we examine in this paper.
Methodologically we seek to investigate this hypothesis of the relationship between an
incumbent mayor’s political fate and natural disasters with individual level data, e.g. survey
data, unlike many other studies using aggregate-level data, which are not free from ecological
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fallacy. We conducted a mail survey in Joso City, Japan, which was worst hit by Typhoon
No.18 in September 2015. A large area of Joso was flooded when its left bank was destroyed
after a heavy rain, which resulted in a large number of flood victims and damages. We sent out
1,500 mails to residents in Joso in May 2016 and received 260 replies back. Our first-cut
analysis of the survey data lends support at least partially for Achen and Bartels’ argument at
the local government level. That is, those who experienced serious financial damages from the
flood provide lower levels of support for the mayor than those who did not.

Literature Review
Christopher Achen and Larry Bartels (2016) argue that unexpected natural disasters like
floods, tornados, and droughts reduce incumbent’s vote share in upcoming elections. Why
would natural disasters be related to incumbents’ vote shares? The underlying logic behind this
hypothesis stems from retrospective voting theory. The public is known to respond the
incumbent’s performance by rewarding or punishing her in an election with their votes (Key,
1966). Focusing on economic issues, most studies of retrospective voting have demonstrated
that a bad economy reduces the chance of the incumbents to be re-elected (e.g. Fiorina, 1981).
Furthermore, voters are also known to respond in a similar fashion to noneconomic issues,
including national security (Karol and Miguel, 2007) and educational issues (Berry and
Howell, 2007). These are all sound and reasonable findings for democratic accountability, if
the government does well with major political, economic, and social issues, it will be rewarded
accordingly; otherwise, by the same token, it will be punished.
While the literature on natural disaster shares the same premise about retrospective
voting, it departs from those traditional views on retrospective voting in a crucial way: the
reward or the punishment by voters can be arbitrary and even irrational. It argues that people
do not care about whether government is really responsible for events. Obviously, the
government is not attributable for the occurrences of natural disasters. However, the literature
contends that people will punish the government in elections whether a mishap occurs to them
regardless of whether the government is responsible for it. If true, this would be a serious blow
to democratic accountability. Up to now, the literature on democratic accountability has mainly
focused on how to make the elusive politicians responsible for their decisions. One important
implication of the literature on the natural disasters is that we need to worry about people’s
irrationality to make politicians responsible for events outside their control.
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Much ink has already been spilt on the argument. Although there are many studies
supporting the argument by Achen and Bartels (2016), some studies provide a counter
argument (Ashworth and Bueno de Mesquita, 2014) and a counter example (Velez and Martin,
2013), casting doubts on the natural disaster hypothesis. To make it more complicated, some
studies (Healy and Malhorta, 2009; Gasper and Reeves, 2011; Reeves, 2011) suggest that the
natural disaster effects can be moderated if the incumbent can provide financial aid to help the
damaged, adding a new twist to the existing findings. Thus, this topic requires further studies;
our paper aims to contribute to this debate on the natural disaster hypothesis with new empirical
evidence.

The 2015 Kinu River Flood in Joso City
We test the natural disaster hypothesis in the context of a recent flood case in Japan. In early
September, 2015, Japan was hit by a heavy rainfall brought by a tropical storm known as
Typhoon No. 18. The heavy rain severely affected three prefectures, Ibaraki, Tochigi, and
Miyagi, and caused 14 deaths, left 80 injured, and destroyed more than 7,000 houses. 2 The
hardest-hit area is Joso City of Ibaraki prefecture, through which Kinu River flows. The rainfall
increased the water level of the Kinu River and caused the river to overtop its left bank at one
location and break through a flood berm at another in Joso City, ultimately swamping one side
of the city. As a result, Joso City became the worst damaged area—about one-third of the city
(east side) was flooded and it took about 10 days just to pump the flood water out of the city.
We chose the Kinu River flood case for our test of the disaster hypothesis for two
principle reasons. First, the case is ideal because human and financial damages caused by the
flood was quite serious. For example, in this flood case, two deaths and 44 injured were
reported, over 5,000 houses were damaged, 3 more than 6,000 residents were forced to evacuate
the area, and its agricultural and business sectors suffered losses of 7,550 million JPY (68
million USD) and 16,700 million JPY (152 million USD), respectively. 4 Give the extent of
human and financial damages, we see that this case is qualified for testing the natural disaster
hypothesis.

平成２７年台風第１８号による大雨等に係る被害状況等について
[http://www.fdma.go.jp/bn/2015/detail/926.html]
3
53 houses completely collapsed, 1,581 were considered large-scale destroyed, and 3,491 partially destroyed.
4
平成２７年９月関東・東北豪雨による常総市被災状況
[http://www.city.joso.lg.jp/ikkrwebBrowse/material/files/group/6/kensyou_houkokusyo.pdf],
平成 27 年常総市鬼怒川水害対応に関する検証報告書
[http://www.city.joso.lg.jp/ikkrwebBrowse/material/files/group/13/dai1kai-higaijyoukyou.pdf]
2
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Second, this case also can be used to address one fundamental challenge in studying the
effect of natural disasters on public opinion. Even though the occurrences of natural disasters
are unexpected, individual exposures to disasters are often not random, making it difficult to
distinguish between correlation and causation in the study of the natural disaster hypothesis.
We address this problem by taking advantage of the circumstances of the Kinu River flood
case. The overflow of the river water affected the east side of the city, and not the west. This
was mainly due to a failure of the flood berm caused by the massive rainfall, which caught Joso
residents and experts by surprise. In fact, both the east and west sides of the city were under
the risk of being flooded if the Kinu River were to overflow. Consider the hazard map created
by the Joso City Hall in 2009 in Figure 1. The hazard map shows which areas of the city might
be flooded in the event of a Kinu River flood. The map demonstrates that both the east and
west are under the flood risk. In particular, in the area which we chose for our study (in a red
circle), both the east and west are estimated to be flooded. Thus, we contend that a variation in
the exposures to flood damages can be considered effectively random, which we will support
with more empirical evidence later.
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Figure 1: Flood Hazard Map for Joso City 5
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Research Design
Survey Data
The data for this paper come from our own mail survey. 6 We chose three precincts, two from
the flooded area in the east side of the Kinu River and one from the west side of the river, an
area unaffected by the flood. We randomly selected a total of 1,500 registered voters from the
Joso City registration list. The authors conducted the survey in May 2016, that is, 7 months
after the flood. Our survey included 28 questions, including those asking about their views on
their local government, the extent of flood damages to their properties, their views on the
community and economy, and demographic information. The response rate was 17.4 percent.

Variables
The dependent variable of the study, Mayor Approval, is drawn from the answers to the survey
question that asks respondents to assess the work of the mayor of Joso City. 7 The answers to
this question is based on 10 point-scale with 10 indicating “the most favorable” and 0 “least
favorable.” We coded the variable as missing when a respondent found it difficult to answer.
The sample mean of Mayor Approval is 5.30 with the standard deviation of 2.79.
To examine the effect of disaster damages on individual support for the mayor, we
prepared two independent variables. The first variable is House Damage, a dummy variable
coded as “1” if the respondent’s house was harmed by the Kinu River flood. This variable
nicely captures the theoretical concept of flood damages. Even though houses are not the only
property that were destroyed by the flood, damages to them typically carry the most serious
financial consequences. Moreover, this variable is a variation in the exposure to house damages
can be considered quasi-random, which we will demonstrate later. That is, we will show that
there are no obvious differences on (at least) observables between those who had their houses
damaged and those who did not.
The second variable is Financial Loss, which measures the amount of financial loss
reported by the respondent in 1,000,000 JPY. The survey question asked a respondent to
include any financial loss from damages caused by the Kinu River flood, including those on
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Although all respondents received paper questionnaires through the mail, they had a choice between
sending back the questionnaires with their answers and answering questions on our webpage. While
most respondents just filled out the paper questionnaires, 14 respondents (5%) answered survey
questions online.
7
The exact wording of the question is: “On a scale from 0 to 10, with 0 being ‘least favorable’ and 10
being ‘the most favorable,’ which score do you give to the performance of the current mayor of Joso
City?”
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houses and cars. According to the theoretical argument, the extent of the financial damages that
individuals suffered from the flood should be positively related to their support for the mayor.
While the Financial Loss variable nicely captures this theoretical concept, we acknowledge that
the extent of financial loss is likely to be affected not only by a bad fortune, but also by other
factors such as their income. We account for this by controlling for individual characteristics.
Our control variables are the following. First, we control for whether or not a respondent
voted for the mayor, Mr. Toru Takasugi, in the 2012 mayoral election. Second, we also include
a battery of socio-demographic variables. These include respondent gender, education, age,
house ownership, and annual household income (see Table 1 for details).

Table 1: Coding of Control Variables
Variable Name

Coding

Voted for Mayor in 2012

1 if voted for Toru Takasugi (then mayor) in the 2012
mayoral election, 0 otherwise

Gender: Female

1 if female, 0 if male

Age

Three categories for respondents ages: 1. 20-30; 2. 4050; 3. >50

House Owner

1 if owns a house, 0 otherwise

Education: College

1 if college educated, 0 otherwise

Income

Four categories for annual household income: 1. 0-2
million; 2. 2-6 million; 3. 6-10 million, 4. > 10 million

Empirical Analysis
In this section, we first check the extent to which our treatment (i.e. flood damages) is
randomized. First, we compare some of the characteristics between the east and west sides of
the city divided by the Kinu River. We took information from jSTAT MAP, a geostatistics
website run by the Statistics Bureau of Japan and the National Statistics Center of Japan and
the results are presented in Table 2. The results show no obvious systematic differences on
observables (e.g. gender, employment, etc.) between the east and west sides of they are under
study. In particular, we compared voter turnout, which is the only data available on voting at
the precinct level. We find little difference between the west and east in turnout in the previous
mayoral election.
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Table 2: Balance Checks (West vs East)
West
(not flooded)

East
(flooded)

Difference

Percentages of the population that
are over 65 years old

0.18

0.22

0.04

Female

0.49

0.50

0.01

Unemployed Households

0.20

0.20

0.00

Employed in Manufacturing
Sector

0.37

0.36

0.01

Employed in Agricultural Sector

0.04

0.04

0.00

Voter turnout in
2012 mayoral election

0.40

0.42

0.02

Note: Data are taken from jSTAT MAP [https://jstatmap.e-stat.go.jp/gis/nstac/] and the Joso City website
[http://www.city.joso.lg.jp/gyosei/shigikai/senkyo/kekka]

Second, given that we find little evidence for differences between the west and east, we
further checked our survey data to see if there is any evidence for differences between those
who had their houses damaged by the flood and those who did not within the west. We
compared the means of the variables, including gender, education, age, between these two
groups. Table 3 summarizes the results. The results confirm that there are no differences on
average in gender, age, house ownership, income, and the past voting behavior.
Table 3: Balance Checks (within the East)
House Damage
Yes (N=125)

No (N=52)

Difference

Gender: Female

0.58

0.50

0.08

Age (1: 20s, 2: 30s, 3: 40s, …,
6: 70 or above)

4.37

4.36

0.01

House Owner

0.95

0.92

0.03

Education: College

0.20

0.18

0.02

Income (1: 0-2 mil., 2: 2-6 mil.,
3: 6-10 mil., 4: >10 mil.)

3.24

2.80

0.44

Voted for Mayor in 2012

0.46

0.46

0.00

Note: Data are drawn from our own survey.
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We now turn to the test of our key hypothesis. We regress our dependent variable on
the independent variables to estimate the causal effect of flood damages. Table 3 provides the
results of our OLS regressions of individual support for the mayor. First, consider Model (1),
which includes only the House Damage variable. The result shows that the house damages are
associated with lower levels of mayor approval. In other words, those whose houses were
damaged by the Kinugawa River flood have lower levels of approval of the mayor than those
whose houses were not harmed. The magnitude of the effect is large; those who were affected
on average give 1.21 lower support levels than those who were not. In addition, the results from
Model (2) give further evidence for the hypothesis. A greater financial loss from the flood is
associated with lower levels of support for the mayor. In Models (3) and (4), we control for a
number of factors but our principle results change very little. As a whole, these findings suggest
that those who were affected by the flood tend to view their mayor less favorably than those
who were not, providing support for Achen and Bartels’ argument about the link between
natural disasters and politics at the local level.
Table 3 Regression analysis of public approval of Mayor Takasugi: OLS coefficients
shown with standard errors in parentheses.
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Discussion
In this paper, our aim has been to contribute new evidence to the debate over how natural
disasters affect public attitudes toward political leaders. Our findings are novel in two ways.
First, we test Achen and Bartels’ argument in the context of Japanese politics. Second, we also
extend their argument and examine how natural disasters influence voters’ attitudes toward the
head executive of a local government (e.g. mayors). Overall, our preliminary evidence give
support for Achen and Bartel’s original argument. We found that those who experienced
serious financial damages due to the Kinugawa River flood give lower support for the mayor.
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