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ABSTRACT

This paper investigates whether favourable invgséoceptions prior to an environmentally-
related accident may have a moderating effect soltieg negative share price reactions.
Share prices are regarded as the outcome of invpstoeptions on the basis of financial
performance evaluation. Prior research on envirenateaccidents has found significantly
negative market reactions for companies affectesua events (Blacconiere & Patten, 1994;
Bansal & Clelland, 2004; Capelle-Blancard & Lagu®@]10). The study focuses on the share
price reactions on utility stocks worldwide follavg the disaster at the Fukushima Daiichi
nuclear power plant on 10 March 2011. Due to theersy and magnitude of the accident,
the event represents an interesting research dottexnvestigate the resulting market
reaction and to examine whether prior investor gations about utility companies may have
a mitigating effect. The paper analyses in pardiculvhether firms with a higher
organisational reputation prior to the accident nexperience a more moderate negative
share price reaction compared to companies withvar organisational reputation.

Based on a sample of 459 utility companies worldéwithe study applies an event day
methodology to calculate post-Fukushima share peeetions. The abnormal returns are
then regressed on three reputational measuresgamental reputation, CSR reputation and
investment reputation) in order to examine whefbgor organisational reputation had an
impact on market prices. The study finds that a@mable environmental reputation (i.e.,
being listed in the Newsweek ‘greenest’ compangéedking) and investment reputation (i.e.,
credit ratings) prior to the Fukushima disaster haaitigating effect on the negative share
price movements of nuclear companies. However, @$Rtation (i.e., being listed in the
Dow Jones Sustainability Index) is found to haveimpact on investor perceptions. This
suggests that establishing and maintaining a falder environmental reputation and
investment reputation may benefit utility compardesing environmental crises.



1. INTRODUCTION

This paper investigates whether favourable invegi@rceptions (positive organisational
image) prior to an environmentally-related accider@y have a moderating effect on the
resulting negative share price reaction. Shareepriare generally regarded as being the
outcome of investor perceptions on the basis cdniomal performance evaluation (e.g.,
Bowen et al., 1983). Prior research on environnignatelated accidents has found
significantly negative market reactions for companielated to these events (Blacconiere &
Patten, 1994; Bansal & Clelland, 2004; Capelle-B#ad & Laguna, 2010). These negative
market reactions are the result of investors ressssg companies’ future financial
performance in terms of expected future cash fland risk (Hill & Schneeweis, 1983). On
the one hand, environmentally-related accidentsegdly result in higher costs for
companies due to stricter imminent regulation, €ss¢mming directly from the accident, or
from compensation claims. On the other hand, thesedents make investors perceive
respective companies and/or industries as morg tshknvest in. As future cash flows are
expected to decrease and future risk to increhsee prices, being the outcome of aggregate

investor evaluations, decrease.

The present study focuses on the negative share praction on utility stocks worldwide,
which resulted from the disaster at the Fukushiraachi nuclear power plant that had been
struck by an earthquake and its resulting tsunanii® March 2011. Prior to the Fukushima
disaster, only two other nuclear accidents had meduthat resulted in extensive news
coverage and negative market reactions, namelyTtiree Mile Island accident and the
disaster at Chernobyl. The Three Mile Island actidecurred on 28 March 1979 in the U.S.
as a consequence of a partial meltdown. The evestalassed as a level 5 event on the
International Nuclear and Radiological Event Scdl®lES) (accident with wider
consequences). The Chernobyl disaster happenedéoApfl 1988 as the result of an
explosion at the Chernobyl nuclear power plant kndihe. Up until the Fukushima disaster,
this event was the most severe nuclear accidemthasl far-reaching consequences for most
of Europe and the former Soviet Union due to sprepdadioactivity. It was classed as a
level 7 event on the INES (major accident), whishthie highest level on the scale. Prior
studies have already investigated the impact cfehieo accidents on utility share prices in
the U.S. and find a significantly negative effeBoyenet al, 1983; Hill & Schneeweis,
1983; Fields & Janjigian, 1989; Kalet al, 1993). The Fukushima disaster in 2011 is the

only other level 7 event to date and is therefdre nost severe nuclear accident in the
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history since Chernobyl in 1988. Not only did tlesulting radioactive releases and outages
have fatal consequences for the Japanese socidtye@nomy, but also for economies
worldwide due to the increasing globalisation aagah being an important export nation.
Due to the severity and magnitude of the accidegntepresents an interesting research
context to investigate the resulting market reactom a global scale and to then examine

whether prior investor perceptions about utilitynganies may have a moderating effect.

The prior literature discusses a variety of cordsrurelating to audience perceptions of
organisations, including organisational legitimamputation, and image. This study views
image as an overarching concept encompassingnhegiyi and reputation. Suchman (1995,
p.547) defines organisational legitimacy asgeneralized perception or assumption that the
actions of an entity are desirable, proper, or agprate within some socially constructed
system of norms, values, beliefs, and definitiohisis widely used definition recognises that
legitimacy is a construct based on organisationéiders’ perceptions and formed along the
lines of social norms and values. Organisationalitaion, on the other hand, is defined by
Deephouse and Carter (2005, p. 331) asdmparison of organizations to determine their
relative standiny Organisational reputation is thus based on s$takker perceptions based
on a comparison of a specific organisational aspedtsubsequent ranking amongst industry
peers. By contrast, evaluations of organisatioegitimacy are based on a binary judgement:
an organisation is either perceived as being ihegfie entity within its social system or not.
As organisational reputation is assessed alongerdiit organisational aspects, an
organisation can have different types of reputatlonery recent study by Cho et al. (2012),
for example, investigates organisational reputatiaith respect to environmental
performance. They examine the relationship betweswvironmental reputation and
environmental performance and the role that enwm@mtal disclosure may play in this
relationship. They question, in particular, wheteevironmental reputation is the outcome of
organisational environmental performance. Cho et(2012) find a discrepancy between
environmental reputation and performance. Orgaoisat with a high environmental
reputation are likely to be poor environmental perfers. They further find environmental
disclosure to be a tool to improve environmentgbutation, while disguising actual

environmental performance.



1.1 Contribution

This study combines two strands of literature, rignevent studies on environmentally-
related accidents and studies on stakeholder peynsp This paper investigates whether
firms with a higher organisational reputation pritr an environmental accident may
experience a more moderate negative share prictiaeacompared to companies with a
lower organisational reputation. Specifically, Xaeines whether utility companies with a
favourable environmental reputation, CSR reputafiod investment reputation prior to the
disaster at the Fukushima Daiichi nuclear powentptaay have experienced a less severe
negative share price reaction. The paper contsbidtehe literature in two ways. First, it is
the first study to investigate the impact of priavestor perceptions on negative market
reactions following an environmentally-related aecit. Second, it is the first study, to our
knowledge, to investigate the share price reactmm nuclear accident within the utility

sector on a worldwide scale.

1.2 Main Findings

Based on a sample of 459 utility companies worl@withe study applies an event day
methodology to calculate the post-Fukushima sheoe peaction. The abnormal returns are
then regressed on three reputational measures,rdar do investigate whether prior

organisational reputation amongst investors haohgact on the market reaction. The study
finds that a favourable environmental reputatios (aeasured by being listed in the
Newsweek ‘greenest’ companies ranking) and investmeputation (as measured by being
credit ratings) prior to the Fukushima disaster hamitigating effect on the negative share
price reaction of nuclear companies over the sinent period. This, however, does not hold
over the longer event period. In the long run,ityttompanies with a medium credit rating
experienced a more moderate negative share pactior. CSR reputation is found to have
no impact on the post-Fukushima market reactiore $tudy thus finds evidence that a
favourable environmental reputation and investmegutation may benefit companies

operating in the utility sector during environmeéraases.

1.3 Structure of paper

The next section of the paper provides the themaketoundation of the study by elaborating

on audience perceptions of organisations. Sectweet discusses prior event studies on
incidents with negative environmental impacts andrgiterature on investor perceptions.

These form the basis for hypothesis developmemrti@efour discusses the sample, data and
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research methods used. In section six the resutteecanalysis are presented and discussed.
Section seven concludes with a summary, highlighgdimitations of the study and provides

suggestions for future research.

2. OUTSIDER PERCEPTIONS OF ORGANISATIONS

Perceptions of organisations manifest themselvéiseirtoncepts of organisational legitimacy,
reputation and image. The three notions are vdsialefined in the literature. With respect to
organisational image, definitions vary between eptions of organisational insiders and
outsiders. Hooghiemstra’s (2000, p. 58) definitainthe concept of image exemplifies the
strand of the literature that bases the notionmafge on insiders’ perceptions as he defines it
as ‘the way organisational members believe others $ee drganisatioh Dutton and
Dukerich (1991, p. 548) share this view on imagedefining it as attributes members
believe people outside the organization use tongjstsh it. Gray and Balmer (1998, p. 697),
on the other hand, represent the strand of resexaticht bases image on outsiders perceptions
by defining it as anifnmediate mental picture that audiences have afrganizatiori. After
having reviewed different interpretations of ima@aoia et al. (2000, p. 66) conclude that it
“is a wide-ranging concept connoting perceptiond @r@ both internal and external to the
organizatiori. We take this as the basis of our definition wiage which we regard as an
overarching concept encompassing the notions @msgtional legitimacy and reputation. In
the context of this study, image is viewed as tlhwcame of organisational audiences’

perceptions of the organisation.

Definitions of reputation and legitimacy are equditiverse, ambiguous, and contested
concepts (Deephouse & Suchman, 2008, p. 59). Inctimgext of this study we regard
reputation and legitimacy as sub-component of im&gputation entails the evaluation of
the quality of the organisation or organisatiorahdties in comparison with its competitors.
By contrast, legitimacy is based on the judgemehttlee organisation’s normative
appropriateness.

Organisational legitimacy and reputation can bewe from two different perspectives,
namely the strategic and the institutional perspectFrom the strategic perspective,
organisational legitimacy is achieved when an ogdion’'s value system appears to be
congruent to the wider society’s value system. Hpigroaches views management as having

an active role in the construction of legitimacy @&y can control and manipulated
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organisational outsiders’ perceptions. From thetitintgonal perspective, organisational
legitimacy is defined as apérception or assumption that the actions of anterdre
desirable, proper, or appropriate within some sdigiZzonstructed system of norms, values,
beliefs, and definitioris(Suchman, 1995, p. 574). This approaches viewsag@ment as
having a passive role as legitimacy is controllgdobganisational outsiders as is it reflects
their perceptions about the organisation. In thislyg we adopt the strategic perspective on
legitimacy. We assume that the Fukushima disasgeilts in a legitimacy gap (Sethi, 1975),
as outsiders’ norms and expectations change ircdhese of the accident in the sense that
they expect higher safety regulations for nuclgzerations. Form the strategic perspective,
management Will seek to eliminate or minimise a legitimacy Ydpy realigning the
organisation’s value system with that of societsiafih & Deegan, 2010, p. 133), thereby
restoring their organisational legitimacy. This mdgr example, be done by reinforcing

safety systems and procedures.

Bebbington et al. (2008) note the existence of peospectives on reputation, namely an
economic/strategic informed management perspecimd a sociologically informed
perspective. The former perspective understandstagpn as an intangible and strategic
asset which results in a competitive advantageterorganisation. The latter perspective
“sees reputation as the outcome of shared socialgteucted impressions of a fitras the
result of outsiders reflecting osénse makirigorocesses inside the organisation (Bebbington
et al, 2008, p. 339). We adopt the economic/strategmrimmed management perspective on
organisational reputation, which is aligned witle thirategic perspective on organisational
legitimacy. This perspective on organisational tapan sits within the evaluative school of
thought identified by Chun (2005). From this applgaeputation is based on evaluating the
financial performance of organisations by investmrsmanagers. Being evaluated as having a
high reputation in terms of financial performansesaid to result in a competitive advantage
for the organisation. Management is therefore asguto have an interest in achieving a
relatively high reputation.

The notions of organisational legitimacy and repatadiffer along various dimensions.

They can, for example, be distinguished by the typevaluation involved. Deephouse and
Carter (2005, p. 331) note that legitimacy is asse@®on the basis of whether an organisation
“meet[s] and adher[s] to the expectations of a sbeistem’s norms, values, rules and

meaning& Thus, in the case of legitimacy, organisatiooaisiders judge an organisation in
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terms of its normative appropriateness, i.e. whedimeorganisation’s actions ardesirable,
proper or appropriaté (Suchman, 1995, p. 574) with respect to the spcealue system in
which it operates. Only if the organisation is @éved to be acting according to the norms
and rules of the society it will be seen as legatien

An organisation’s reputation, on the other handyased ond comparison of organizations
to determine their relative standihg(Deephouse & Carter, 2005, p. 331). Thus,
organisational reputation is the result of an eatahe ranking of an organisation relative to
its competitors. While organisational legitimacyassessed on the basis of norms and rules
by its respective society, reputation is the outeoai stakeholders’ evaluation of the
organisation in terms of quality. Quality issueBran can be assessed by may, for example,
include: financial performance, acumen and experttd management, social and
environmental responsibility, employee training adlcation, and the standards or goods
and services (Bebbington et al., 2008). Based esetlguality issues, there are different
aspects of organisational reputation, includingimmental reputation, CSR reputation,
employee reputation and investment reputation. ;Thasorganisation’s overall reputation
can be broken down into reputations relating toviddal organisational aspects, which are
then ‘used by individuals when they evaluate reputéti@ebbington et al., 2008, p. 340).
Organisational reputation is thus an evaluationaof entire organisation relative to its
competitors based on the different reputationsettaklers hold of specific aspects of the

organisation.

As reputation is based on a relative comparisonngstocompanies, its specification is scalar.
That means that companies competing against edudr @re ranked on a scale from
companies with the worst reputation to the companith the best reputation. An
organisation’s legitimacy, on the other hand, thezi given or not. Therefore, organisational

legitimacy isdichotomousn its specification (Deephouse & Suchman, 2008).

Being perceived as legitimate or as having a coatpaly favourable reputation is beneficial
for an organisation. The benefits are related ¢atype of evaluation involved and the type of
audience involved in the evaluation. Organisatidegitimacy which involves an assessment
of normative appropriateness by the respectiveespdias economic, social and political
value for the organisation, because a legitimatgesheans that the company is an accepted

entity within society. This in turn Helps [the organisation] attract resources and the
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continued support of constitueht§Ashforth & Gibbs, 1990, p. 177). Therefore,

organisational legitimacy facilitates an organ@a® survival.

Organisational reputation, on the other hand, lcas@nic, social and political value for an
organisation as well. In the case that an orgdnisaind/or specific organisational aspects are
evaluated positively, the organisation acquiresighdr relative standing compared to its
competitors. A positive reputation thus indicatdgra’s uniqueness, which in turn gives it a
competitive advantage over its industry peers. Apetitive advantage may manifest itself in
“premium prices for products, lower costs for calpaad labour, improved loyalty from
employees, greater latitude in decision making, armtshion of goodwill when crises it
(Fombrun, 1995, p. 57). The social value of orgatiosal reputation, on the other hand, may
manifest itself in being seen as reputable compasylting in customer loyalty. Political
implications of a favourable organisational repotatmay, for example, be lower levels of

regulation and/or taxes.

In terms of time dimension, both organisationaltlegacy and reputation involve relatively
stable evaluations about an organisation. In coms@arto organisational legitimacy
organisational reputation has a relatively shotitee horizon. That means that audience’s
reassess reputation on a more frequent basis. Am@e would be sustainability rankings.
These reflect an organisation’s environmental rajpot and are usually reassessed on a
yearly basis. Organisational legitimacy, on theeothiand, is — once acquired — a long-term,
stable evaluation that can only be threatened hyaerdinary events like environmental
disasters or scandals affecting an organisatiobleTA summarises the different aspects of
organisational legitimacy and reputation.



Table 1: Distinguishing the concepts of organisatiwal legitimacy and reputation
Organisational legitimacy Organisational reputatio

Type of evaluation Normative appropriateness Evaluative ranking

Based on Norms and rules Quality

Judge Respective society Stakeholders

Specification Dichotomous Scalar

Organisational dimension Whole organisation or industry Whole organisatiomspects of it

Organisational aim Social acceptance Uniqueness

Value for the organisation Social/political Economical

Benefit Organisational survival Competitive advantage

Time dimension Stable & long-term Stable & short term

Adapted from Deephouse & Suchman (2008) and Bre&nlslerkl-Davies (forthcoming, Table 1).

3. LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT

There is extensive prior literature on environmiyteelated accidents and their impact on
the share prices of companies affected by the svéntidence suggests that such events
result in negative market reactions. Capelle-Bleshcand Laguna (2010), for example,
conduct an event study on 64 sample accidents 8nshfiple companies in 12 countries
worldwide. The events under investigation are cleahdisasters that occurred between 1990
and 2005. The authors analyse the reaction forrakeeeuntries, as they assume country-
specific varying levels of regulatory changes failog chemical incidents. Like other prior
research, they also assume that negative markataes following chemical disasters are to
be expected because investors will anticipate arease in governmental regulations in the
wake of these accidents, reducing future cash fldwgy examine the market reactions to
their sample incidents over a longer and a shtirtex horizon (120 and 20 days respectively).
Capelle-Blancard and Laguna (2010) employ an estrty methodology to compute the
market reactions to their sample incidents. Thefjndeabnormal returnsas an unbiased
estimate of the total financial consequences ofherident (all expected uninsured future
costs)” (p. 197). To obtain abnormal returns, they emyley market model to estimate the
parameters using daily share price data over ada§lpre-event window. They then compute

average as well as cumulative abnormal returnsther post-event window. They also



calculate the average abnormal shareholder losshwiki the multiple of the cumulative
abnormal return over a certain post-event windod the market value of the company prior
to the event. The authors further attempt to erptaimulative abnormal returns and average
abnormal shareholder losses for each of the affeempanies using multivariate
regressions. The explanatory variables used for@geessions are the number of casualties
or people injured as a result of the accident asdlting toxic releases causing pollution.
Capelle-Blancard and Laguna (2010) find that theraye negative market reaction to a
chemical disaster is 1.3 percent for a two-day wmdollowing the event. Furthermore, they
find that all disasters cause negative market i@agt but not all of them are statistically
significant (only for twenty-five percent of the caents). Having investigated the
determinants of the share price reactions for eadmpany over a short time horizon after an
accident, they find that both the number of casmltor injured people and any
environmental pollution resulting from an acciddrdve a significant effect on market
reactions. The authors conclude that the markedtioato chemical accidents is strongly
related to the resulting social costs. This studsovigles strong evidence that
environmentally-related incidents lead to strongate market reactions for affected

companies.

Based on these findings, and given that the eaattegand tsunami causing the Fukushima
disaster were unanticipated events, we expectribgadtive equity value changes will occur
for the Japanese utilities sector as well as foityutompanies worldwide after 11 March

2011. Therefore, the first hypothesis of the stgiigted in its alternative form, is:

H}: The Fukushima disaster and resulting events hasgative impact on the share

prices of public utility companies worldwide.

3.1 Prior event studies on nuclear accidents

Within the literature investigating the market rgaes to environmental accidents, there is a
number of event studies focusing on nuclear disgist@amely the Three Mile Island accident
in the U.S. in 1979 (Boweet al, 1983; Hill & Schneeweis, 1983) and the Chernaliyaster

in 1986 (Fields & Janjigian, 1989; Kalea al, 1993).

Bowenet al.(1983) investigate the share price reaction withenU.S. public utility sector to

the nuclear incident at the Three Mile Island naclpower plant on 28 March 1979. The
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authors explicitly acknowledge thathanges in the attitude of the public and of indust
regulators may result in investors re-assessing a compdioytge cash flows which will be

reflected in a change in share prices (p. 87). Bosteal. (1983) investigate whether such a
negative share price reaction occurred in the Utiity sector after the Three Mile Island
accident They exclude the company operating théeaupower plant from their analysis, as

they expect a certain drop in the share priceisfdbmpany.

Bowen et al. (1983) test the market reaction using a sample 3fUSS. public utility
companies. They further sub-divide the sample. Tywene firms are grouped into a ‘large
nuclear’ sub-sample using the criterion of havingualear capacity of at least 20 percent.
Another sub-sample comprises 11 firms which areneoted to the nuclear power plant
builder BW who built the Three Mile Island planthd third sub-sample contains the
remaining 51 firms. By sub-dividing their samplbey argue that they are able to detect
whether the effects of the incident differ for fsrmvolved in nuclear power generation and
firms that are not. The study uses daily shareepiterta over a 459 day pre-event window and
a 196 days post-event period and the market modebmpute abnormal returns during the
event period for the entire sample and the sub-ksmnphey find that the ‘large nuclear’ sub-
sample and the BW sub-sample faced a more sevare gnice drop than the sample
comprising all public utility firms. Thus, theirrfding shows that firms involved in nuclear
operations were affected worse than firms thatate It should, however, be noted that the
entire utility sector experienced a negative sipaiee reaction which indicated that the entire

industry’s legitimacy was threatened by the Threke Nsland nuclear accident.

Hill and Schneeweis (1983) also investigate theatfiof the Three Mile Island nuclear
accident on the U.S. public utility sector. Thehaus also explicitly acknowledge that share
prices reflect investors’ perceptions. They st ta nuclear accident may directly affect
investors’ perceptions of both the expected casWwsflof utilities and their riskwhich is

captured by the share price (p. 1285). Thus, aeauckccident may result in the loss of a

company’s legitimate state and a share price deged) on stakeholders’ and shareholders

perceptions respectively.

Hill and Schneeweis (1983) investigate the effeftthe accident on three different samples:

a general sample of all public utility companiestdd on the New York Stock Exchange, a
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nuclear and a non-nuclear sample. The company tpgrdne Three Mile Island nuclear

power plant was excluded and analysed separately.

To obtain cumulative abnormal returns Hill and Sstwmeis (1983) use monthly data over a
15 month pre-event window and a 15 month post-ewentlow. Furthermore, they use a
single index as well as a two index market modedstimate their parameters with the S&P
500 representing the market index, the S&P AAA loegm industrial bond index

representing the second index.

Like Bowenet al.(1983), Hill and Schneeweis (1983) find that whidsth nuclear and non-
nuclear utility firms were affected by the ThreeldMisland, the share price reaction was

more negative for nuclear companies than for narleau companies.

Fields and Janjigian (1989) investigate invest@ctiens to the major nuclear accident in
Chernobyl which occurred on the 26 April 1986. Ailtigh, the accident happened in Eastern
Europe, Fields and Janjigian (1989) examine theespiace reaction for a sample of 89 U.S.
public utility firms using a pre-event window of T&ading days and a post-event window of
60 days. They also examine a general sample cangad utility firms, and sub-samples of

nuclear and a non-nuclear firms. Like Hill and Satweis (1983), they use daily share price

data.

Fields and Janjigian (1989) also use the marketemtadestimate the parameters needed to
obtain abnormal returns. In contrast to Hill andhi@zeweis (1983) and Bowen al. (1983),

however, they run a generalised least squaresssgreinstead of an ordinary least squares
regression to estimate the parameters to accounsdoes of heteroskedasticity and cross-
sectional autocorrelation that may arise as atresthe sample comprising one industry and

one time period.

Fields and Janjigian (1989) also investigate whettie Chernobyl accident had an impact on
market-wide risk, which they test by analysing Wieeta shift in theg parameter occurred
after the accident. They find a negatpeshift for all three samples, but, as the shiftag
statistically significant, they conclude that timeident did not significantly affect market-
wide risk. Fields and Janjigian (1989) find tha¢ thccident had a negative effect on share

prices all three samples, with nuclear firms surfiggthe highest share price drops.
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Kalra et al. (1993) also examine the share price reaction tcCternobyl accident, and, like
Fields and Janjigian (1989), they also restricirtsample to U.S. utility companies. As
mentioned before, the study offers an interestimgtext, as the Chernobyl accident was not
financially linked to the U.S. utility industry. Thsuggests that the incident not only posed a

legitimacy threat to local utility firms, but al$o the nuclear industry worldwide.

For the purpose of their study Kalea al. (1993) divide their sample of 71 U.S. utility
companies into sub-samples, namely: nuclear eslitmixed utilities, and a conventional
utilities sample. They use daily share price datmmencing 250 trading days prior to the
accident and a post-event period comprising 30irtgadlays and the market model to
compute abnormal returns. In addition, they emplioyevent parameter model to account for
cross-sectional dependence and correlation, whiclihe result of industry and event
clustering. The authors also test ioandp beta shifts. These shifts are then included in the

event parameter model regression by means of a gurarnable.

Kalraet al.(1993) find that all U.S. utility companies exp@&ged a negative market reaction
following the Chernobyl accident. However, theydfithat the share price drops were not
statistically significant for the nuclear and theneentional sub-samples. The effect on the
mixed utilities sub-sample, however, was highereyllexplain this by the involvement of
many mixed utilities in newer and riskier nuclegemtions. Table 2 summarises prior event

studies on nuclear accidents.

The literature on prior nuclear disasters thusdiol@ar evidence that such accidents result in
significantly negative abnormal returns and that #ffect is strongest for nuclear companies.
This is not only true for companies directly invedvin the events, but for the entire utility
industry. What is more, the studies on the imp&¢he Chernobyl disaster on the US utility
industry highlight that negative market reactiong aot limited to utility companies
headquartered in the country where the event haghdiut impact on the entire industry
worldwide. This indicates that nuclear accidents avdy threaten the legitimacy of certain
companies, but the entire utility sector. This sgig that the impact of the Fukushima
disaster needs to be investigated on utility shamees on an industry-wide and thus

worldwide scale.
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Table 2: Event studies investigating share price m@ments after nuclear incidents

Study

Bowen et al.

(1983)

Hill &
Schneeweis
(1983)

Fields &
Janjigian
(1989)

Kalra et al.
(1993)

Nuclear incident

28 March 1979, U.S.
Three Mile Island plant
(run by General Public
Utilities)

28 March 1979, U.S.
Three Mile Island plant
(run by General Public
Utilities)

26 April 1986, Soviet
Chernobyl plant (run by
Soviet government)

26 April 1986, Soviet
Chernobyl plant (run by
Soviet government)

Sample

83 U.S. public electricity utilities
(large nuclear sub-set/sub-set
where plant built by same
contractor than TMI)

64 U.S. public electricity utilities
(30 nuclear/34 non-nuclear)

89 U.S. public electricity utilities
(57 nuclear/32 non-nuclear)

69 U.S. public electricity
utilities(nuclear, mixed and non-
nuclear sub-samples)

Data

Daily share
prices

Monthly share
prices

Daily share

prices, dividend

information

Daily share
prices

Model

Market
model

Market
model

Market
model

Event
parameter
model

Findings

Significantly negative effect on share prices; effe
larger for nuclear firms than non-nuclear firms;
increase in systematic risk

Significantly negative effect on share prices of
nuclear sub-set; no significant negative effect on
share prices of neither non-nuclear sub-set, nor
whole sample; effect larger for nuclear firms than
non-nuclear firms

Significantly negative effect on share prices; effe
larger for nuclear firms than non-nuclear firms; no
significant effect on systematic risk

Significantly negative effect on share prices; effe
larger for mixed sub-set than for non-nuclear and
nuclear
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3.2 Prior event studies on the Fukushima disaster

Several studies investigate the market reactioloviihg the Fukushima disaster. These
studies investigate the share price movements iftereht geographic contexts and for
different utility sub-sectors (Betzer et al. 20Lbpatta & Kaspereit, 2011; Ferst al, 2012;
Kawashima and Takeda, 2012).

Betzeret al (2011) investigate how regulatory changes asaltref the Fukushima disaster
may impact on shareholder wealth. They focus iti@dar on environmental policy changes
in the German context. They regard the Germanngetis being particularly distinct from
other countries, as the German government decidednunediate nuclear phase out
strategies in the aftermath of the Fukushima desad®ecause of these rapid regulatory
changes and because of the recent trend of enemgganies to increase their investment in
renewable energy operations, the authors expecar@isolder wealth shift from the nuclear
sector to the ‘green’ energy sector. After invediigg the wealth transfer in the German
utility sector, Betzeet al. (2011) also compare their results to those frioewtider European
energy sector.

In order to examine shareholder wealth shifts Bageret al (2011) employs an event study
methodology. The market model is applied to compusand} parameters over a 200 day
pre-event window using an OLS regression. The astbalculate the impact on shareholder
wealth for a nuclear and conventional sub-samptepesing three German energy firms and
for a ‘green’ sub-sample comprising 35 energy camgsathat engage in renewable energy
operations. Furthermore, they create a sub-samgieisting of 13 European energy
companies that are comparable to the German nuafehconventional sub-sample, as well

as a European ‘renewable’ energy sub-sample comg@i2$ companies.

Betzeret al (2011) find that on the day of the Fukushima stesathe German nuclear and
conventional firms suffered a significantly negatigbnormal return of -3.27%, while the
German ‘green’ energy companies experienced afsignily positive abnormal return of

11.62%. Looking at cumulative abnormal returns oter post-event period, the German
nuclear and conventional companies still faced meg@aumulative abnormal returns of over
3% after event day 20. Within this time period tpeen’ energy sector, however, benefitted

from positive cumulative abnormal returns of ov&®%d In monetary terms, the German
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nuclear and conventional energy sector lost ovbilldn Euros, while the ‘green’ energy

sector gained almost 1.9 billion Euros.

Betzer et al. (2011) find that European nucleat aanventional utility firms suffered a
significantly negative market reaction amountingawer 5.5 billion Euros. The ‘green’
energy sector, on the other hand, gained almostllibn Euros. This positive market
reaction is, however, insignificant. Looking at auative abnormal returns, the European
nuclear and conventional utility firms lost alm@sbillion Euros over the 20 days post-event
period, while the European renewable energy firaiaaf over 1 billion Euros. Both results
are, however, insignificant. In summary, the aushmynclude that a shareholder wealth shift
took place, namely from the German nuclear and eotional utility firms to their European
counterparts as well as to the German ‘green’ gnevgipanies.

Lopatta and Kaspereit (2011) also conduct an esermty on the effect of the Fukushima
disaster on utility companies. In contrast to pagent studies, they measure the engagement
of a company in nuclear and renewable power gaparahrough the percentages of
revenues that these particular operations cong&itut firm’s total revenues. On the basis of
these measures, they examine three particularssgirst, they investigate whether a firm’s
engagement in renewable power generation may retighe effects of the firm’s
engagement in nuclear power production. Secondy #malyse whether environmental
sustainability investments may mitigate the effectshare prices. And third, they consider
the effect of the political system in which a comypas headquartered on its share prices,

focussing in particular on whether a nuclear ploagénas been announced or not.

The sample Lopatta and Kaspereit (2011) selecttheir event study is based on the
International Atomic Energy Agency’s Power Reactoformation System which lists
companies operating or owning nuclear power plartgy also included 3 reactor building
companies and an uranium mining company, resultirgfinal sample of 56 publicly listed
utility companies. To calculate the abnormal resyuthe authors choose Fama et al.’'s (1969)
model. The model parameters are estimated ovestmation period of 250 trading day.
Abnormal returns are computed for an event perpahsing from day -10 to day +20, with
11 March 2011 being denoted as event day O.
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Lopatta and Kaspereit (2011) find the highest negatbnormal returns to have occurred on
event days 2 and 3. This is true for the full samaé well as for the sample excluding
directly affected firms. Conducting a regressioalgsis for the cumulative abnormal returns
over those two days, they find that the higher ran'8 engagement in nuclear power

operations, the more negative the share price iogaébllowing the Fukushima disaster.

Furthermore, a company’s engagement in renewableepgeneration does not have a
mitigating effect on the share price reaction. Tikiexplained by a shift towards conventional
energy instead of towards renewable energy, afotheer is cheaper to produce. In respect
to a company being headquartered within a polisgatem committed to a nuclear phase out,
the abnormal returns for those companies are sgnily higher. The authors also find that

firms investing in environmental sustainability exignced less negative share price

movements.

Ferstlet al (2012) also investigate the share price readbtbowing the Fukushima disaster.
They particularly focus on the reactions in Frar@ermany, Japan and the US and contrast
the impacts on the nuclear and alternative enezgioss. To do so they apply an event study
methodology. They use the three-factor model deesloby Fama-French to compute
abnormal returns. The estimation period to obthanmodel parameters is three years. The
authors compute abnormal returns for a shortertavegrdow starting on 14 March 2011 and
comprising 5 trading days, and for a longer evemigol starting 21 March and comprising 20
trading days. As for the nuclear samples, Feitstl. (2012) select all nuclear operators with
at least 1,000 megawatt of installed nuclear capéai each of the four country settings. To
identify their alternative sample they use ThomdRauters Datastream classification
‘Alternative Energy’.

The authors find that French, German and Japanaskan energy companies suffer
significantly negative abnormal returns over thertdr event window, while abnormal
returns for US firms are insignificant. Furthermotiee cumulative abnormal returns of the
former three nuclear samples stay significantlyatieg over the shorter event period. The
French, German and Japanese alternative energylesangm the other hand, experience
positive share price movements in the short runs T$ again not the case for the US

alternative energy sample.
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Over the longer event window, significantly positigumulative abnormal returns are found
for the German alternative sample and significantgative abnormal returns for Japanese
nuclear company stocks. Most other significant Itesaver the longer event window are
found to be the result of confounding events. Fatsal (2012) conclude that investors in
Japanese nuclear companies appear to be uncebi@in faiture regulatory changes, while
investors in French and German nuclear firms appeanticipate shift towards the use of
alternative energy production. In the US, howewerregulatory changes of energy policies
are expected.

Kawashima and Takeda (2012) also investigate simiee reactions following the
Fukushima disaster. The authors are in particulatgrested in investigating the impact of
the disaster on Japanese utility companies othemn TTEPCO, as this would be a clear
indication of changing investor perceptions abbet tisks and returns of nuclear operations
in the Japanese context. For this purpose, thelysméhe market reactions for 11 Japanese
utility companies. They employ the market modekstimate the alpha and beta parameter
over an estimation period of 250 trading days. Tt calculate the abnormal returns for
three event windows. The authors find that Japant#sy companies that were also directly
struck by the earthquake and the following tsunamd those that operate nuclear power
plants suffered more negative abnormal returns. dséwma and Takeda (2012) also test for
changes in systematic and total risk of Japaneltyy acbmpanies and find that both increase
as a result of the disaster, suggesting that sytierrhanges such as those concerning energy
regulations are recognised by investors as potbntiaving up the cost of generating power

in the future.

Given the findings of prior event studies on thé&ushima disaster, as summarised in Table 3,
it is expected that companies that are involvetthénnuclear power generation would suffer a
more severe impact on their share prices thariesilcompanies that are involved in different
power generation operations, such as, for exantplédto or coal. Thus, a more negative
market reaction might be expected for nuclear caongsa Therefore, the second hypothesis

stated in its alternative form is:

HZ: The effect of the Fukushima disaster and resuléments on the share prices of
nuclear utility companies are more negative thanseh for non-nuclear utility

companies.
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Table 3: Event studies investigating share price m@ments after the Fukushima disaster

Study

Ferstl et al.
(2012)

Betzer et al.
(2012)

Lopatta &
Kaspereit
(2012)

Kawashima &
Takeda (2012)

Nuclear incident Sample Data

11 March 2011, 2 French,10 German,10 Japanese,13 U.S. Daily
Japanese Fukushima utility companies (nuclear and alternative subshare

Daiichi plant (run by samples) prices
TEPCO)

11 March 2011, 38 German utilities (3 nuclear and Daily
Japanese Fukushima conventional/35 renewable); 38 European  share
Daiichi plant (run by utilities (13 nuclear and conventional/25 prices
TEPCO) renewable)

11 March 2011, 48 publicly listed utility companies, listed in  Daily

Japanese Fukushima International Atomic Energy Agency’s Power share

Daiichi plant (run by Reactor Information System and 4 nuclear prices
TEPCO) reactor construction companies
11 March 2011, 11 Japanese utility companies (directly Daily

Japanese Fukushima affected /non-victim/nuclear/non-nuclear/largeshare
Daiichi plant (run by nuclear) prices
TEPCO)

Model

Fama-
French
model

Market
model

Market
model

Market
model

Findings

Significantly negative abnormal returns for French,
German and Japanese nuclear utilities over the& sho
run; Significantly positive abnormal returns for
French, German and Japanese alternative energy
utilities over short run

Significantly negative abnormal return for German
nuclear and conventional utilities; significantly
positive abnormal returns for renewable energy
utilities

Significantly negative abnormal return over short
run (event days [1:2]); effect stronger the higifner
nuclear involvement; no moderating effect for
companies with renewable energy operations

Significantly negative abnormal return Japanese
conventional utilities; effect stronger for dirgctl
affected and nuclear sub-samples
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3.3 Prior studies on investor perceptions

The previous literature on the post-Fukushima ntar&action predominantly investigates
differences between countries and sub-sectors. prasent study differs from the prior
literature in that it investigates the share preaction resulting from the Fukushima disaster
not only for a specific number of countries, but #osample of utility companies worldwide.
Furthermore, while most prior studies recognise ketareactions to be a consequence of
changing investor perceptions, none has yet dyr@ctlestigated the effect of prior investor
perceptions about utility companies on the postusShkna share price reaction.

There has, however, already been one study exagnithe effect of prior investor
perceptions on the market reaction following theofl disaster in 1984 in India.
Blacconiere and Patten (1994) investigate how piwestor perceptions may have a
mitigating effect on the share price reaction foilog the disaster. The authors examine in
particular how investors’ assessments of regulatosts may have an effect on the market
reaction. For this purpose, they use corporatelafisee to measure how investors may
anticipate regulatory costs to change. Thus, thalystinvestigates whether corporate
environmental disclosures released before the Braipaster may have a moderating effect
on the resulting share price reaction. The cemtsalmption underlying the study is that the
more a company is involved in chemical operatidhs,higher is the impact of the incident
on the company’s market value. The question is drepre-event disclosure may mitigate
this effect as it may have a positive effect on howestors’ assess a company’s regulatory

risk, and thus on investors’ prior perceptions dlmammpanies.

For the purpose of their study, Blacconiere andeiRgt1994) created an intra-industry sample
of US firms operating in similar chemical sectoxith readily available share prices, readily
available ex-ante 10K reports and without any ofirer-relating events around the Bhopal
disaster. The final sample comprises 47 U.S. chanfiltns. To test the market reaction to
the Bhopal accident, Blacconiere and Patten (1284)the market model to estimate the
parameters over a pre-event window that comprisesyears. The overall market reaction is

calculated by cumulating abnormal returns overdapwindow following the event.

In order to assess whether environmental disclosuoglerates the market reaction,
Blacconiere and Patten (1994) conduct a multiplgression to investigate whether the

cumulative abnormal returns can be explained byeitent to which a company is involved
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in chemical operations and by the extent of enwitental disclosures prior to the incident.
The former explanatory variable is obtained by gireportion of revenue generated by
chemical operations relative to total revenue. Hiter explanatory variable is generated
using content analysis of 10K reports in order itwl fthe proportion of environmentally-

related disclosure.

Blacconiere and Patten (1994) find that the chemicdustry suffered a significantly
negative share price reaction following the Bhagadident. Furthermore, this effect is more
pronounced in companies involved in chemical opamat They find that environmental
disclosure may have a moderating effect on the-@est share price reaction. That means
that companies with a higher extent of ex-ante renmental disclosure suffered a more
moderate change in their market value. The sigmifie for this effect, however, does not
hold when control variables, such as firms’ revenuae included which means that the
extent of environmental disclosure may not entietplain moderating effects on the market
reaction. This result gives way to examining othetentially mitigating effects on share
price reactions following environmental disasteFbe study also highlights that negative
share price reactions are not limited to compatiiiectly related and/or in close proximity to
an environmentally-related event, but affect congmnbelonging to the same sector

worldwide.

Cho et al (2012) investigate the relationship between agawisation’s environmental
performance and its environmental reputation widspect to investor perceptions.
Environmental reputation is regarded as otherstqpions of the organisation. The authors
guestion whether environmental performance has napadt on these perceptions, i.e.,
whether environmental reputation reflects the da@oaironmental performance of a firm. In
this respect, they also examine the effect thairenmental disclosure may have on the
relationship between environmental performancerapdtation. Apart from the relationships
between environmental performance, reputation asdasdure, they also analyse the impact
of an organisation’s membership in the Dow Jonedauability Index (DJSI), which, on the
one hand, is regarded as being influenced by emviemtal disclosure and, on the other hand,

as influencing environmental reputation.

In order to investigate the relations between tHose factors, Cheet al (2012) use path

analysis for a sample of 92 US firms operatingnmimnmentally sensitive industries. As a
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proxy for environmental reputation, they employ theores published in the Newsweek
‘greenest’ companies ranking from 2009. As a meagur environmental performance, they

use the “Environmental Impact Score” from the sammeking. They use the amount of

disclosure published in recent annual reports aBR @ports as a proxy for environmental
disclosure. They employ a dummy variable (which i§ the case that a firm is listed in the

DJSI and 0 otherwise) to capture an organisatior@mbership in the DJSI, The authors note
that the DJSI listing is regarded as a proxy foompany’s CSR reputation.

Choet al (2012) find that the relation between environraéperformance and reputation is
negative, while environmental disclosure and rejmtaare positively related. Furthermore,
the relation between membership in the DJSI andr@mwental reputation is positive.
Environmental disclosure is also positively relatedl a DJSI listing. Environmental
performance, however, is negatively related to &IDlisting. The relation between

environmental performance and disclosure is algaitinee.

The results imply that poor environmental perforsneave a better environmental reputation
and are also more likely to be listed on the DJ3lis can be explained by the positive
relation between environmental disclosure and et as well as membership in the DJSI,
which implies that poor performers can increasé #evironmental reputation and ensure a
DJSI listing through increased levels of environtakdisclosures. These findings are in line
with prior studies that find that companies thatf@en poorly increase their levels of
environmental disclosures (see, e.g., Patten, 2aQ2}he basis their results, Cébal (2012,

p. 10) conclude thatvbluntary environmental disclosure appears to bes#factive tool for
reputation risk management-urthermore, companies appear to be includethénDJSI on
the basis of environmental disclosure, rather tbased on their actual environmental
performance. Thus, environmental disclosure andigbdisted in the DJSI may keep

companies from trying to improve their environméprformance in the future.

It becomes obvious that investor perceptions almwganisations may be influenced by
several factors, such as corporate disclosuresrapany rankings. What is more, as investor
perceptions may be subject to such factors, shacespmay not necessarily reflect actual
performance. This gives way for the present studgrialyse whether favourable investor
perceptions prior to the Fukushima disaster maye hamitigating impact of the resulting

share price reaction.
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As discussed above, organisational reputation cisegia multitude of quality assessments
of different organisational aspects, such as firmqerformance, product quality or social
and environmental performance. In the context of #tudy we focus on three aspects of
organisational reputation, namely environmentaltaton, CSR reputation and investment
reputation. The first two are regarded as cruaakdrs in influencing utility companies’
overall reputation, as many of them engage in enwirentally sensitive operations, such as
nuclear power generation, resulting in a higherramass of environmental and CSR issues
by stakeholders. Capturing the investment reputatioutility firms is crucial insofar, as the
aim of a share price reaction study is to captire assessment of future financial

performances of firms by investors.

In order to measure environmental reputation, waptthe proxy used by Clet al (2012).
They investigate the relationship between an osgdioin’s environmental performance and
its environmental reputation. They employ the ssqgreblished in the Newsweek ‘greenest’
companies ranking as a measure of environmentatagpn. As organisational reputation is
the result of evaluative assessments, the useabf guanking as proxies is an intuitively
appealing approach. For the purpose of this evemysenvironmental reputation is not
measured in terms of the scores given in the rgnkmut in terms of whether a utility
company is listed in the ranking or not, as anfptis assumed to reflect positively on a
company’s environmental reputation. With respectettvironmental reputation, we thus
expect that companies listed in the Newsweek ‘grsercompanies ranking will experience

more positive abnormal returns. This leads to tilewing hypothesis:

H}: Cumulative abnormal returns are more positive dompanies listed in the

Newsweek ‘greenest’ companies ranking.

Another measure that Cled al (2012) use is the Dow Jones Sustainability In@3SI). The
authors note that grtilembership in the DJSI has been lauded as a $igh&eadership in
terms of corporate sustainability (Makipere & Y&§08) and has even been used as a proxy
for CSR reputatioh (p. 3). Therefore, this study adopts the DJSlaameasure for CSR
reputation. As is the case with environmental rappom above, CSR reputation is also seen as
being favourable once a utility company is listed the DJSI. Hence, we expect that
membership in the DJSI will result in more positakmormal returns for the respective utility

companies and state this hypothesis as:
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Hj7 :Cumulative abnormal returns were more positivecfampanies listed in the DJSI.

With respect to measuring investment reputation, prgpose a proxy that has, to our
knowledge, not been used before in this contexpaty credit ratings. Fombrun (1995, p.
118) states that[f]ating agencies like Moody’s Investor ServicesdaBtandard & Poor’s
help us to assess the merits of companies as mgast and that fatings are judgements
about a company’s financial and business prospeEts goes on to quote Harold Goldberg,
chairman of the rating committee at Moody’# fating indicates the degree of comfort we
have in a company’s ability to deliver expectedelevof performance. ... It's heavily
influenced by three factors: the fundamentals eflibisiness, how the company is managed
financially, and the credibility of the company’smagemerit(Fombrun, 1995, p. 119). This
highlights that credit ratings provide investorsdamterested parties with valuable
information about a company’s financial standingamcial strength and creditworthiness.
Therefore, they constitute a good measure of osgéiphal investment reputation. An
advantage of using credit ratings is also that {hyide companies’ relative standing with
respect to financial performance and as such peoaideputational ranking. For the purpose
of this study, we expect that the higher a compayedit rating, the more positive its post-

Fukushima abnormal returns. This leads to thevotig hypothesis:

H3: Cumulative abnormal returns are more positive dompanies with a higher

investment reputation.

Similarly, we expect companies with lower credtigs, to have suffered a more negative

share price reaction and state this hypothesis as:

HS: Cumulative abnormal returns are more negative dompanies with a lower

investment reputation.

Aside from reputational aspect, we also expectrddneors to have an impact on the market
reaction following the Fukushima disaster, namély &xtent of utility companies’ nuclear
involvement and their location. Given that prioudies have found nuclear companies to
suffer significantly more negative abnormal retutihe higher their involvement in nuclear

power generation operations (Bowen et al., 1983l &i Schneeweis, 1983; Fields &
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Janjigian, 1989; Lopatta & Kaspereit, 2012), weeantghe same to be valid for our sample.
We state this hypothesis as:

H]: Cumulative abnormal returns are more negative clampanies with a higher

involvement in nuclear operations.

Geographical location is expected to have a sicgnifi impact on abnormal returns as well, as
it is assumed to account for a number of factorsaptures, for example, the regulations with
respect to nuclear power generation within differgeographical contexts. Lopatta and
Kaspereit (2012) find that regulation has a sigatfit impact on the post-Fukushima share
price reaction, as countries which committed thdweseto phase out nuclear power

generation suffered significantly more negative abral returns. Capturing the regulatory
regimes by a location variable is thus essentiso Ancluding geographical location into the

regression model accounts for the distance of cmsnto Japan, where the Fukushima
disaster happened, but also to other regions wheckar incidents have happened or are
likely to happen. This may have an impact on inmestassessing the riskiness of nuclear
utilities, as they may take into account the pabsiband likelihood of such a disaster

happening. This discussion results in the followhygothesis:

HS: Cumulative abnormal returns are different for pamies headquartered in

countries other than Japan.

4. METHODOLOGY

Following prior research on market reactions toimmental disasters, this study adopts an
event study methodology to estimate abnormal rettotowing the Fukushima disaster for a
sample of publicly listed utility companies worldiei. The calculated abnormal returns are
subsequently analysed more closely by conductirggeession analysis. The main focus of
this analysis is to examine whether favourable rpmwestor perceptions, with respect to
organisational reputation and legitimacy, may hhed a moderating effect on the post-

Fukushima share price reaction.
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4.1 The Fukushima disaster

The Fukushima disaster happened on 11 March 2@Mad caused by an earthquake at
North Japan’s coast at approximately 2:46 (JSTysiog the Fukushima Daiichi nuclear
power plant to shut down. The tsunami that resulteth the earthquake struck the plant
about an hour later. This caused a failure in thaieg system on the same day and a series
of fires and explosions in the ensuing days. Whahore, radiation levels around the site and
in bordering sea water rose above the norm, caukmgvacuation or local residents in a
radius of up to 30 kilometres. Soon after the ianidnews broke of a possible partial
meltdown in the plant. This was later confirmedtbg Japanese government, as well as by
the operator of the Fukushima Daiichi nuclear poplant Tokyo Electric Power Company
(TEPCO). A timeline of events can be found in Tahle

Table 4: Timeline of events following the earthquak and tsunami on 10 March 2011

Date Events

11 March 2011  Earthquake in front of North Japan’s coast at 21#6(JST),
t=0 Fukushima nuclear power plant shuts down.
Tsunami approximately an hour afterwards,
Fukushima nuclear power plant swept by tsunami.
Failure of cooling system.
Radiation levels 1,000 times normal.
Japanese government declares state of emergenay raactor of Fukushima
nuclear power plant because of the possibilityagfation leak.
Evacuation of 2,800 residents.
12March 2011  TEPCO reports failure of cooling system in a secaattor.
Japanese government declares state of emergeaceabnd reactor of Fukushima
nuclear power plant
Comparison to Three Mile Island and Chernobyl irois.
Explosion at Fukushima.
20km evacuation radius.
13 March 2011  Attempt to cool down reactors in Fukushima 1 usiegwater.
Evacuation of over 200,000 residents.
14 March 2011  Second explosion at Fukushima.
t=1 Drop in water levels in all three reactors in Fukos 1.
Danger of meltdown.
15March 2011  Third explosion at Fukushima.
t=2 TEPCO admits to possibility of partial meltdown.
Fire breaks out at Fukushima.
Staff evacuated from plant; only 50-70 workers. left
Evacuation radius extended to 30km.
16 March 2011  Second fire breaks out at Fukushima.

t=3
17 March 2011  Water cannons to cool down fuel rods.
t=4
20 March Japanese government announces to perrhasient down the plant.
23 March 2011  High radiation levels found in Tokyo’s tap water.
t=8 Black smokes over Fukushima.
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25 March 2011  Three workers injured after stepping into radiogctivater on 24 March 2011.
t=10
29 March 2011  Government confirms partial meltdown of fuel roatsld March 2011.
t=12
5 April 2011 Discharge of radioactive water into the Pacific &te
t=17
7 April 2011 New earthquake of a magnitude of 7.1.
t=19 Evacuation of workers from the plant.
12 April 2011 TEPCO confirms partial meltdowns in reactor 1 orMarch 2011.
t=22 Nuclear incident classified as level 7 on the Inéional Nuclear Event Scale
(highest level; same as Chernobyl).
23 May 2011 TEPCO confirms partial meltdowns in two more reegtin 11 March 2011.
t=51

4.2 Sample selection

4.2.1 Sample

The study focuses on electric utilities worldwide. order to be included in the sample,
companies must be listed on any stock market wadielvand daily share prices must be
readily available. A search on Thomson Banker veeslacted to identify sample companies.
Sample companies are members of the ‘utilitiestedCB code = 7000) and members of
one of the following sub-sectors: ‘electric, gasd a&anitary services’, ‘electric services’, or
‘combination utility services’ (SIC codes 490, 48id 493, respectively). This search yields
a sample of 511 companies. Thomson One Banker s to download daily share prices
for those 511 firms in order to calculate dailyures. For 37 companies daily share prices
were not continuously available. For this reasay tivere dropped from the sample. Another
13 companies had zero returns throughout the tiem®g around the Fukushima disaster.
These firms were also dropped. This yields a pdjaumaof 461 publicly listed utility

companies.

From the population further utilities are excludedden no information about whether they
were engaging in nuclear power generation was faumohg the manual search on company
websites and/or reports. This is typically the cabken no website can be found, no English
language website exists or when websites and/orteedo not contain any information about
the company’'s power generation capacities. In totad information about nuclear

involvement was found for 135 companies. Two man@ganies were identified to have had
confounding events around the day of the Fukushimaster which resulted in positive

abnormal returns. Sky Harvest Windpower Corporati@s found to have announced the

issue of employee stock options on 10 March 2a14dit Energy Europe AG was undergoing
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insolvency proceedings and its shares were traagdyrspeculatively during the time of the
disaster. Both companies are excluded which yialdstal sample of 324 publicly listed

utility companies.

4.2.2 Sub-samples

For the purpose of the study, the sample is divithd sub-samples. During the sample
selection process, a manual search on companidssites, 2010 annual reports and CSR
reports (or the latest published reports at the tohthe Fukushima disaster) was conducted
in order to identify utility companies that operaieclear power plants. The companies that
are identified to be involved in nuclear power gatien are assigned to the nuclear sample
and their percentages of installed generating dpaé nuclear power generation are
collected. Companies found to have no involvememiuclear power generation are assigned
to the non-nuclear sample. 59 companies are idehtid be involved in nuclear operations,
and 265 were identified as having no involvemerdlatAnother sub-sample for which the
market reaction is investigated comprises nucleanpanies, but excludes all Japanese
utilities and all utilities with a nuclear generaji capacity below 10 percent. Table 5

summarises the sample and sub-sample selectioags.oc

Table 5: Sample and sub-sample selection
N
Population 461
Reasons for exclusion from sample
1) No information about nuclear involvement avdialvas found
- No website
- No English language website
- No information on website/in corporate reports (135
2) Companies that had confounding events arounddrth 2011 (2)
Sample 324
Sub-samples
Non-nuclear sub-sample 265
Nuclear sub-sample 59
Nuclear sub-sample excluding Japanese companiescamglanies with a nuclear 32
generating capacity < 10%

4.3 Event study methodology
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The earthquake and resulting tsunami that causeddigaster at the Fukushima Daiichi
nuclear power plant were unanticipated events. égngsequence, share price movements are
expected to occur on the day of the accident arcedfter. Therefore, 11 March 2011 is
designated to be the event day 0, as no news ¢t@ve broken before that day. Abnormal
returns will be tested for a shorter as well agrgér event window. The shorter event period
ranges over 3 trading days between event day Geesidt day 2 (Tuesday, 15 March 2011)
and the longer event period ranges over 26 tradayg, between event day 0 and event day
25 (Friday, 15 March 2011). The shorter event wimdaill test the short-term impact on
utility share prices. The advantage of a short ewendow is that it €nables us to attribute
any abnormal return to the event of interest amihimizes the potential for confounding
events during the same window that may affect fieriormancé (Hillman et al, 1999, p.
73). The longer event window will analyse the intpaic share prices over a 5 week period
spanning the event. The latter investigation mayydver, be contaminated by confounding

events relating to sample companies, countrieadb-sectors.

The event methodology adopted in the study usegriket model to estimate and 3
parameters. To do so, an estimation period of 18k ¢rior to the disaster is chosen,
comprising -110 to -11 trading days prior to thaigeated event day 0. On the basis of the
share prices?; collected over the estimation period, the ex-astisck returnsk;. are
calculated as:

__ Pt—Pr4

(1) R;; = o

Using the pre-event stock returns and the markedemnas the equilibrium model, the
parameters; . andg; . are estimated for each sample company using anasydeast square

regression:
(2) Rje = aj¢ + BjtRm,

whereR,,,, represents the stock index on which the comparsieates are primarily listed.
Having estimated the parametess andg; ., the expected returns EgRfor the event period

are then computed:
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(3) E(R;.) = aj; + BjRm,-

E(R,) represents the returns a specific stock wouldehgenerated in the event that the
incident — in this particular case the Fukushinsaslier — had not occurred. Abnormal returns
for the event period are then calculated by:

(4) ARj; = Rj — E(R; ).

The average abnormal returns the market reactsmthan calculated for each event day by:

(5) AAR, ==Y1AR;.

The AARs will be computed for the full sample, aslivas for the nuclear and non-nuclear
sub-samples. The nuclear sample is reduced fopuhgose of calculating AARs over the
event days, as companies with negligible involveimen nuclear operations (below 10
percent of the company’s total installed energyegating capacity) are excluded from the
sample. This approach follows prior event studiesioclear accidents. Bowe al (1983),

for example, only include companies of 10 percestalled nuclear capacity and higher in
their nuclear sample. Fields and Janjigian (198%)the other hand, only include nuclear
companies with 20 percent installed capacity oran®his reduces the nuclear sub-sample to

42 utility companies.

Once the AARs are computed, the study goes on dbwbether they are significantly
different from zero. To do so, the study applies-statistic using the crude-dependence-

adjustment suggested by Brown and Warner (1980):

(6) t — stat = 228
SD

where the standard deviation is calculated ovee#tination period:

@ sp= 5z [ are) - a]),
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where

* - 1
(8) A" = [E2100 Xit1 ARie] * 5o
This particular t-statistic suggested by Brown &ddrner (1980) is used, as it accounts for
event-day clustering as well as for industry clustgin the sample which may result in
cross-sectional correlation (Edwards & Shevlin, DOIThis is problematic insofar as it

would result in abnormal returns being correlated #us not independent.

Following Lopatta and Kaspereit (2012), cumulatingnormal returns are tested for

statistical significance as follows:

CAR;
VL+SD'

where L denotes the length of the time period evleich abnormal returns are cumulated.

(9) t — stat =

4.3.1 Thin trading

The existence of thinly-traded stocks in the sanfale to be taken into consideration, as it
results in econometric problems (Scholes and Wikial977). When estimating ., andg; ;

for infrequently traded stocks using the market elodnd an ordinary least squares
regression, the parameters will be biased and mstmt. That is because for single thinly
traded stocks, variances may be overestimated hen teturns may be leptokurticly
distributed and serially correlated. As a resutinly traded stocks Have ordinary least
squares estimators asymptotically biased upwardalphas and downward for betap.
310). Scholes and Williams (1977) develop a procedo construct consistent estimates of
a;j. andp;.. The present study applies this approach. At,fasljusteds coefficients are

computed as follows:

cov(R} 1, Rm,¢—1)

s— _
(10) no - var(Ry¢—1)

S N
s+ _ cov(Rj 1,Rm t11)

(11) n var(Ry r41)

Then, an autocorrelation coefficient is defined as:
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cov(Rin Rim,e-1)

std(Ry, ¢ )std (RS, ;1)

(12) Py =

New a; andp, estimates are then calculated as:

(13) an = ap + (ﬁn ﬁrs;)ﬂMr

(14) n=Bn— (Ba” + Ba" — 2Bnpin),

wheref,, anda,, represent the parameters obtained from the prev@lLS regression, and
Uy represents the mean market returns for the p&aticodices.a; andg; are then used to
obtain the new Scholes-Williams adjusted expectewirm and consequently, abnormal

returns.
4.4 Reputation measures

4.4.1 Environmental reputation

Following Cho et al. (2012), environmental repuatis measured using the Newsweek
green rankings. The Newsweek green rankings apaped by MSCI ESG Research, Trucost,
CorporateRegister.com and ASAP Media. The ovemall @ the rankings istb assess each
company’s actual environmental footprint and mamaget of that footprint (including
policies and strategies), along with its reputat@mong environmental expéert&he Daily
Beast, 2010). The overall assessment is capturthdte green score. The score is composed
of an environmental impact score, a green polise@se and a reputation survey score. The
environmental impact score evaluates the impactscahpanies’ operations on the
environment and corporate environmental discloswlated to the impacts. The green
policies score evaluates how companies manage ¢hgironmental impacts by means of
policies, strategies, disclosure and initiativesie Treputation survey score is established
conducting a survey with CSR specialists includd®R professionals and academics as well

as CEOs of companies assessed by the index.

The ranking assesses the environmental performahcempanies on a US and a global
scale. Both rankings consider the largest publidyed companies only. In the 2010

Newsweek green rankings, the US ranking lists th@ biggest US companies from 15
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industries, while the global ranking lists the Ti§gest global companies from 13 industries.
For the purpose of the study, a company is regatalédve had a favourable environmental
reputation prior to the disaster, if it was listedone of the 2010 rankings (either US or
global). It is assumed that being a member in ridaking has a positive impact on investor
perceptions when evaluating companies’ environmgrgeformance. Out of 600 publicly
listed companies listed in the 2010 US and glolmal8lveek green rankings, 44 are included
in our sample and regarded as having a favouraiviecamental reputation.

4.4.2 CSR reputation

CSR reputation is measured using the Dow JonesiBability Index (DJSI). As the name
suggests, the index is concerned with corporat¢éaisiadility. The concept of corporate
sustainability is understood asri approach to creating long-term shareholder vahye
embracing opportunities and managing risks derivingm economic, environmental and
social trends and challenge6€SAM Sustainable Asset Management AG, 2012). ihldex is
compiled by the Swiss-based SAM Sustainable Assahdgement AG and assesses the
corporate sustainability of the largest compansd in the Dow Jones Global Total Stock
Market Index. SAM focuses in particular on how camies adapt to continuously changing
industry environments which respect to economi@jrenmental and social challenges and
opportunities. The better a company can adapt docltanging environment, the more
sustainable it is, resulting in better sharehol@gue. The DJSI is established through SAM’s
Corporate Sustainability Assessment (CSA). Thesassent computes a total sustainability
score for each company within its industry group fmeans of questionnaires. The
guestionnaires contain questions covering econoemwjronmental and social. Answers
given in the questionnaires are checked againgtocate documents and other information
given by stakeholders and the media. Once the sotslainability score for a company is
computed, it is ranked against its industry groog anly the highest scorers are included in

the index.

The DJSI comprises 19 supersectors, one of whichilises. The supersector includes the
sectors electricity, gas distribution and waterr fre purpose of the study, a company is
regarded to have had a favourable CSR reputation for the disaster, if it was listed in the
2010 DJSI. As mentioned earlier, being listed | BRISI is said to be perceived assignal

of leadership in terms of corporate sustainabilipnd as such a good measure for CSR
reputation (Cho et al., 2012, p. 16). The 2010 DeBhprises 323 companies across the 19
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supersectors. The utility supersector included &iities, 15 of which are included in our
sample. These are headquartered in Australia, fdnl&ermany, Italy, Portugal, Spain and
the US. It is worth noting here that 9 sample congzaare included in both the Newsweek
greenest company ranking and the DJSI.

4.4.3 Investment reputation

In terms of investment reputation, this study ie first, to our knowledge, to include a
measure using credit ratings. Credit ratings agoad indication of a company’s financial
viability and creditworthiness. A manual searchhdoody’s and Standard & Poor’s websites
was conducted to collect credit rating for all stengompanies. Standard & Poor’s provide
corporate credit ratings for 19 industry sectord drutility sectors. The latter are classified
into electric, gas, multi and water utilities anaimprise 578, 220, 124 and 50 companies,
respectively. Moody’s provides credit ratings fd, 8 companies in 22 industry sectors.

The utility sector comprises 2,877 companies.

Out of the 324 sample companies, 95 companies b&mined a credit rating from both
Moody’s and Standard and Poor’s. 16 companies b&red a credit rating from Moody’s
only and 35 from Standard and Poor’s only. Thisiltesn a total of 146 sample companies
with a credit rating and 178 companies without tnga Where companies had obtained a
rating from both agencies, the average of bothtaken with respect to a 20-point numerical
scale. Rating agencies employ different symbolsnmating companies or countries, but
“any agency’s symbol has its counterpart in the o#ggencies’ rating scalésenabling the
transformation of any scale into a 20-point nunadrscale (Al-Sakka & Ap Gwilym, 2009, p.
156). Out study adopts this scale to measure imeggtreputation (Table 6).

Investment reputation was classed into high, medmriow. A high investment reputation
was given to companies rated as 14 or higher wespect to the numerical scale. A medium
investment reputation was assigned to companiesevbi@dit rating range between 5 and 13.
A low investment reputation was given to corporatedit rating below 5. More than the
majority of sample companies, however, were naddy either of the credit rating agencies.
The group of unrated sample companies functiortk@base case in the regression analysis

to avoid multicollinearity.
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Table 7: Investment reputation measured using Moodg and Standard & Poor’s credit ratings
Investment Numerical N Moody’s N Stantyalard & N
reputation  scale Poor’s
20 - Aaa - AAA -
19 - Aal - AA+ -
18 5 Aa2 9 AA -
High 17 7 Aa3 1 AA- 8
16 4 Al 5 A+ 3
15 9 A2 9 A 7
14 14 A3 10 A- 23
13 26 Baal 17 BBB+ 19
12 23 Baa2 19 BBB 27
11 29 Baa3 22 BBB- 21
10 10 Bal 6 BB+ 5
Medium 9 7 Ba2 5 BB 7
8 6 Ba3 3 BB- 4
7 1 B1 1 B+ 1
6 1 B2 3 B 1
5 2 B3 1 B- 1
4 1 Caal - CCC+ 1
Low 3 1 Caa2 - CCcC 2
2 - Caa3 - CcCcC- -
1 - Ca-C - CC/R/SDIs -
Ratings 146 111 130
No ratings 178 213 194
Total 324 324 324

4.5. Nuclear involvement

Apart from reputation variables, the regressioo asludes a variable for sample companies’
involvement in nuclear power generation to test tiwe nuclear companies were
experiencing a more negative market reaction tlmsmnuclear companies. This is crucial, as
prior event studies have found that nuclear congsasuffer significantly more negative
abnormal returns following a nuclear accident than-nuclear utility companies (see, e.g.,
Lopatta & Kaspereit, 2012). Two variables are ugetkst this. The nuclear dummy variable
(NuclY/N) takes on the value of 1 for companiesagigg in nuclear energy generating and O
otherwise. The other nuclear variable (Nucl%) randgetween 1 and O, denoting the
percentage of a company’s nuclear involvement. Tilgsure was obtained by a manual
search on corporate websites and in corporate teefmestablish the nuclear and non-nuclear

sub-samples.
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4.6. Control variable

4.6.1 Firm size

In addition, control variables are included for gmanies’ size and geographical location.

Company size is computed by the log of market efipétion which was obtained from
Thomson One Banker for the day of the Fukushimastiss (11 March 2011). Table 8 lists

the descriptive statistics of continuous variables.

Table 8: Descriptive statistics of continuous contil variables

N=324 Smallest Largest
Size -1.22 4.89
Nucl% 0% 95.9%

Mean

3.06
3.6%

Median

3.26
0%

4.6.2 Geographical location

With respect to geographical location, the studypasi the country classification adopted by

Thomson One Banker. Sample countries were grougtedseven locations, due to the high

number of countries in the sample (45). When indgdthe location variables in the

regression, Japan is used as the base case torauttidollinearity. Table 9 summarises all

variables included in the regression analysis.
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Table 9: Independent variables and control variable

1)

(2)

3)

(4a)

(4b)

(%)

(6)

Variable

Environmental
reputation
(EnvR)

Corporate Social

Responsibility
reputation
(CSRR)

Investment
reputation
(InvRH;
InvRM,;
InvRL)

Nuclear
involvement
(NuclY/N)

Nuclear
involvement
(Nucl%)

Firm size
(Size)

Geographical
location

(WE; EE; NA;
SA; AP; J;
AMECA)

Measured by

Company’s
membership

Company’s
membership in

Company’s
credit rating
translated into
20-point scale

Whether a
company is
engaged in
nuclear energy
generation

Percentage of

installed capacity

for nuclear
energy
generation

Log of market
capitalisation in

$ as of 11 March

2011 (event day
0)

Country
classification

Data source

Newsweek
Green
Ranking

Dow Jones
Sustainability
Index

Moody'’s;
Standard &
Poor’s

Company’s
corporate
report(s)
and/or
website

Company’s
corporate
report(s)
and/or
website

Thomson
ONE Banker

Thomson
ONE Banker

Type

Dummy

Dummy

Dummy

Dummy

Continuous

Continuous

Dummy

Range

1 if listed
0 otherwise

1 if listed
0 otherwise

High (20-14)
Medium (13-5)
Low for (4-1)
No rating

1lifyes

0 otherwise

[0.8% - 95.9%]
0%

Western Europe
Eastern Europe
North America
South America
Asia-Pacific
Japan
Africa/Middle
East/Central
Asia

N=324

44
280

15
309

39
105

178

59
265

59
265

324

75
42
96
30
64
11
6
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5. RESULTS

5.1 Share price reaction

Abnormal returns were computed for the full sam@&=324), the non-nuclear sample
(N=265) and the nuclear sub-sample (N=59), as waelifor the nuclear sub-sample that
excludes all Japanese utilities and all utilitieshva nuclear generating capacity below 10
percent (N= 32). The results of the share priceti@a study can be found in Tables 10, 11
and 12 below.

The results show significantly abnormal AARs andR&A&or utility companies worldwide on
event days 0 and 2. The full sample was also faarithve experienced significantly positive
AARs on event day 7. Further significantly negativ&Rs were experiences on event days
12 and 19.

Table 10: AARs and CARs for sample companies (n=324

Day AAR; t-stat CAR t-stat
0 *-0.0037 -2.2176 *-0.0037 -2.2176
1 0.0013 0.7661 -0.0024 -1.0264
2 *-0.0040 -2.4083 *-0.0065 -2.2285
3 0.0017 1.0256 -0.0048 -1.4172
4 -0.0002 -0.1153 -0.0050 -1.3191
5 0.0024 1.4200 -0.0026 -0.6245
6 0.0004 0.2428 -0.0022 -0.4864
7 **0.0050 2.9667 0.0017 0.3615
8 -0.0015 -0.8798 -0.0009 -0.1795
9 -0.0008 -0.4921 -0.0011 -0.2130
10 0.0005 0.2788 0.0030 0.5310
11 0.0016 0.9800 0.0036 0.6119
12 *-0.0029 -1.7232 0.0022 0.3607
13 0.0016 0.9661 0.0019 0.3060
14 0.0014 0.8622 0.0023 0.3499
15 0.0020 1.2038 0.0064 0.9474
16 0.0001 0.0559 0.0058 0.8385
17 0.0007 0.4040 0.0069 0.9694
18 -0.0003 -0.1528 0.0064 0.8722
19 *-0.0032 -1.9062 0.0049 0.6579
20 0.0027 1.6012 0.0069 0.8948
21 0.0013 0.7865 0.0070 0.8862
22 -0.0027 -1.6014 0.0062 0.7650
23 0.0014 0.8484 0.0070 0.8463
24 0.0003 0.1783 0.0071 0.8488
25 0.0004 0.2369 0.0081 0.9448
* significant at 5% level; ** significant at 1% leY, *** significant al 0.1% level.
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Comparing AARs for the non-nuclear and nuclear sanples (Table 11), we find that non-
nuclear utility companies suffered significantlygaéive AARs on the day of the Fukushima
disaster, while the nuclear sub-samples experieposdive, but insignificant AARs on the
same day. This reverses on event day 1, when ncdearucompanies experienced
significantly positive AARs, while nuclear compasisuffered significantly negative AARs
over event days 1 and 2. Thereafter, the resulig gr@atly between significantly abnormal

positive and negative AARs for all three sub-sample

Table 11: AARs for nuclear and non-nuclear sub-samlgs
Non-nuclear Nuclear Nuclear (excl. Japanese firms
(n=265) (n=59) and Nucl% < 10%)
(n=32)

Day AAR; t-stat AAR; t-stat AAR; t-stat
0 **.0.0046 -2.4298 0.0004 0.1420 0.0011 0.3793
1 *0.0043 2.2667 ***.0.0124 -4.5156 ***.0.0138 -4.5863
2 -0.0002 -0.0853 ***.0.0215 -7.8359 ***.0.0098 -3.2557
3 0.0020 1.0577 0.0004 0.1409 -0.0008 -0.2732
4 -0.0006 -0.3054 0.0016 0.5680 -0.0046 -1.5205
5 0.0023 1.2189 0.0026 0.9634 -0.0005 -0.1612
6 -0.0005 -0.2723 *0.0046 1.6690 *0.0052 1.7365
7 **0.0047 2.4768 *0.0061 2.2313 0.0036 1.2051
8 -0.0013 -0.6951 -0.0022 -0.7853 -0.0029 -0.9688
9 0.0000 0.0060 *-0.0046 -1.6742 0.0004 0.1245
10 0.0009 0.4704 -0.0015 -0.5338 -0.0005 -0.1720
11 0.0031 1.5952 *-0.0046 -1.6943 -0.0019 -0.6388
12 -0.0030 -1.5578 -0.0025 -0.9231 0.0033 1.1108
13 0.0018 0.9187 0.0010 0.3757 **0.0078 2.6074
14 0.0025 1.3036 -0.0032 -1.1783 -0.0004 -0.1173
15 0.0030 1.5487 -0.0022 -0.7960 0.0014 0.4684
16 0.0002 0.1012 -0.0004 -0.1286 0.0017 0.5813
17 0.0021 1.1080 *-0.0058 -2.1078 -0.0024 -0.7905
18 -0.0002 -0.1009 -0.0005 -0.1984 0.0018 0.6156
19 **.0.0045 -2.3581 0.0026 0.9653 *-0.0045 -1.4838
20 0.0022 1.1534 *0.0049 1.7783 0.0012 0.4117
21 0.0009 0.4601 0.0033 1.2063 *-0.0039 -1.2948
22 -0.0031 -1.6317 -0.0008 -0.2823 0.0016 0.5467
23 0.0016 0.8121 0.0009 0.3132 *0.0047 1.5669
24 -0.0001 -0.0516 0.0021 0.7614 *0.0039 1.3108
25 -0.0001 -0.0491 0.0026 0.9509 *0.0048 1.5941
* significant at 5% level; ** significant at 1% lel; *** significant al 0.1% level.

Comparing CARs for the non-nuclear and nuclear sarbples (Table 12), paints a more
revealing picture. Following the significantly néiga AAR on event day 1, the non-nuclear

sub-sample experiences only significantly positBA&Rs between event days 15 and 18 and
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on event day 21. Following the positive but insigaint AARs on event day 0, nuclear
companies suffered significantly negative CARs tigitout event days 1 and 25. The nuclear
sub-sample that excludes Japanese companies anghi@s with a nuclear generating
capacity below 10 percent, also experiences saamfly negative CARs between event days
1 and 12. This evidences that the Fukushima diseesalted in significantly negative market
reactions for nuclear companies worldwide. Theltesalso show that this negative reaction
lasted longer for Japanese nuclear companies, stiggethat non-Japanese nuclear

companies’ share prices may have recovered soon.

Table 12: CARs for nuclear and non-nuclear sub-samps
Non-nuclear Nuclear Nuclear (excl. Japanese firms
(n=265) (n=59) and Nucl% < 10%)
(n=32)

Day CAR t-stat CAR t-stat CAR t-stat
0 **.0.0046 -2.4298 0.0004 0.1420 0.0011 0.3793
1 -0.0003 -0.1153 ***.0.0120 -3.0926 **.0.0126 -2.9748
2 -0.0005 -0.1434 ***.0.0335 -7.0492 ***.0.0224 -4.3086
3 0.0015 0.4046 ***.0.0331 -6.0343 ***.0.0232 -3.8679
4 0.0010 0.2253 ***.0.0316 -5.1432 ***.0.0278 -4.1396
5 0.0033 0.7033 ***.0.0289 -4.3018 ***.0.0283 -3.8447
6 0.0028 0.5482 ***.0.0243 -3.3519 **.0.0230 -2.9032
7 0.0075 1.3885 **.0.0182 -2.3465 *.0.0194 -2.2897
8 0.0062 1.0774 **.0.0204 -2.4741 **.0.0223 -2.4816
9 0.0062 1.0240 **.0.0250 -2.8765 *.0.0220 -2.3149
10 0.0071 1.1181 **.0.0264 -2.9036 *.0.0225 -2.2590
11 0.0101 1.5310 ***.0,0311 -3.2691 **.0.0244 -2.3473
12 0.0072 1.0389 ***.0,0336 -3.3969 *.0.0211 -1.9471
13 0.0089 1.2467 ***.0,0326 -3.1729 -0.0132 -1.1794
14 0.0114 1.5410 ***.0.0358 -3.3696 -0.0136 -1.1697
15 *0.0144 1.8792 *+*.0.0380 -3.4616 -0.0122 -1.0155
16 *0.0146 1.8477 *+*.0.0384 -3.3894 -0.0104 -0.8442
17 *0.0167 2.0568 ***.0.0441 -3.7907 -0.0128 -1.0067
18 *0.0165 1.9788 ***.0.0447 -3.7351 -0.0110 -0.8386
19 0.0120 1.4014 ***.0,0420 -3.4247 -0.0154 -1.1492
20 0.0142 1.6193 **.0.0372 -2.9541 -0.0142 -1.0317
21 *0.0151 1.6802 **.0.0338 -2.6290 -0.0181 -1.2840
22 0.0119 1.3030 **.0.0346 -2.6301 -0.0164 -1.1418
23 0.0135 1.4413 **.0.0338 -2.5108 -0.0117 -0.7979
24 0.0134 1.4019 *.0.0317 -2.3078 -0.0078 -0.5196
25 0.0133 1.3650 *.0.0291 -2.0765 -0.0030 -0.1969
* significant at 5% level; ** significant at 1% lel; *** significant al 0.1% level.

Looking at the CARs in Figure 1, illustrates oundings. We can see that non-nuclear

companies, after an initial negative share pri@etien on event day 0, experience positive

39



CARs throughout. Looking at the full sample, wedfithat utility companies worldwide
suffered an initial negative market reaction, hattreversed on event day 14. As expected,
nuclear utility companies suffered a strong negatnharket reaction following the Fukushima
disaster. The sample that excludes Japanese negclegranies and companies with a minor
stake in nuclear power generation appears to redowma this negative market reaction on
event day 25. The nuclear sample that includesnésganuclear companies suffers a far
stronger, negative market reaction far beyond eway 25. With respect to our first
hypothesis, our results show that the Fukushimastis had a significantly negative impact
on utility share prices worldwide on event days ril 2. We thus reject our first null
hypothesis ). Our results also support our second hypothd#f3, (as we find that the
market reaction was significantly more negative riaclear utility companies than for non-
nuclear utility companies. Our results are thussiant with prior studies that found utility
companies in general and nuclear companies incp&ti appear to suffer significantly
negative market reaction following the Fukushimsadter (Betzeet al 2011; Lopatta &
Kaspereit, 2011; Ferstt al, 2012).

Our results concerning non-nuclear companies espeng a positive share price reaction
are also consistent with findings of Betatral (2011) and Ferstt al (2012). They found
that utility companies that are engaged in altevegfor ‘green’) forms of energy production
actually gained from the Fukushima disaster, ag thereased their market share. Beteer
al. (2011) find that alternative energy companie§&ermany and Europe in general gained a
considerable stake in the utility market, while wentional and nuclear utility companies lost
their market share. Fergt al (2012) find the same results when comparing raucénd

alternative energy companies in the French, Germanlapanese context over the short run.

Looking at CARs for our worldwide full, nuclear ambn-nuclear samples, the results
suggest that the market value of nuclear compamegklwide decreased, while non-nuclear
companies gained from the Fukushima disaster. Jiggests that investors pulled out their
funds from nuclear investments and redistributennttio what they perceived to be safer and

less risky investments in alternative energy congsan
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Figure 1. CARs [0:25]
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5.2 Regression analysis

Table 13 displays the correlation coefficientsraf@pendent variables used in the regression
analysis. The matrix shows a relatively high catieh between company size and the
nuclear dummy and the nuclear percentage variablgs. indicates that larger companies
tend to be engaged in nuclear operations and keatarger the company, the higher the
involvement in nuclear operations. Furthermorejremmental reputation is relatively highly
correlated to company size and the nuclear dummmialMa, which indicates that larger,

nuclear companies tend to be listed in the Newswgrelenest’ companies ranking.

With the highest correlation being 0.6839, nondhaf correlation coefficients exceeds 0.7,
which is far below the cut-off point of 0.9 mentexhby Terziovski et al. (2003). Therefore,
multicollinearity between explanatory variablesuislikely and novariables were excluded

from the regression models.

41



Table 13: Correlation matrix

(1) Size

(2) Nucl Y/N
(3) Nucl %
(4) InvRepH
(5) InvRepA
(6) InvRep
(7) EnvRep
(8) CSRRep
(9) WE

(10) EE
(11) NA
(12) SA
(13) AP
(14) AMECA

@)

1
0.5772
0.5024
0.4691
0.142
-0.0082
0.604
0.4845
0.1302
-0.1011
0.0048
-0.0505
-0.0782
-0.0316

)

1
0.6839
0.3493
0.2014
-0.0264
0.6062
0.3524
-0.0141
-0.1358
0.2079
-0.0966
-0.1554
-0.0653

®3)

1
0.2658
0.1328
-0.0181
0.4319
0.267
0.0116
-0.1014
0.1653
-0.0937
-0.1372
-0.0446

(4)

1
-0.2544
-0.0204
0.1908
0.2389
0.0945
-0.1131
-0.0655
-0.1172
-0.0616
0.0208

®)

1
-0.0388
0.3212
0.0977
-0.2423
-0.2104
0.5151
0.1645
-0.1804
-0.0959

(6)

1
-0.0222
-0.0123
0.1013
-0.0216
-0.0358
-0.0179
-0.0278
-0.0077

(7)

1
0.2982
-0.0267
-0.1272
0.3213
-0.0964
-0.1528
-0.0548

(8)

1

0.192
-0.0856
0.0201
-0.0709
-0.0732
-0.0305

(9)

1
-0.2134
-0.3538
-0.1766
-0.2744
-0.0759

(10) (11) 12)

1

-0.2487 1

-0.1241 -0.2058 1
-0.1929 -0.3198 -0.1596
-0.0534 -0.0885 -0.0442

(13) (14)
1
-0.0686 1
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In order to explain abnormal returns, we conducegarate regressions for the nuclear
dummy variable and the nuclear percentage varidlable 14 shows the regression results
using the nuclear dummy variable over event dais 2. We find that the constants in this
Models 1 and 2 are not significantly different fra@ro, which shows that utility companies
worldwide experienced, on average, no significdimoamal returns over the shorter event
period. In Model 3, however, we find that Japanetildy companies suffered, on average,
significantly negative abnormal returns as obseiwethe significantly negative constant. In
comparison, Western European, South American andnAZacific utilities companies, as
well as Eastern European and South American nucl@apanies experience significantly
more positive abnormal returns as evidenced byifgigntly positive location coefficients.
The results also show that company size has afisgmily negative effect on abnormal
returns across all models. Larger utility companiess suffered significantly more negative
abnormal returns following the Fukushima disasiéis is also true for nuclear companies,
who experienced significantly more negative abnématurns over the short term across all
models. With respect to investor reputation, howevee results in Model 3 show that
nuclear companies with a high and medium credihgaexperienced significantly more
positive abnormal returns than nuclear companiéls mo credit rating. This suggests that a
favourable investment reputation prior to the Finkons disaster did have a moderating effect
on the resulting share price reaction. Concernimgrenmental reputation, we find some
evidence that nuclear companies that are listedhé Newsweek ‘greenest’ companies
ranking experienced significantly more positive atmmal returns over the short term as
evidenced by a significantly positive coefficiemmisModel 2. This, however, does not hold
for Model 3.
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Table 14: Regression results over days [0;2] usingiclear dummy variable
Model 1 Model 2 Model 3
(N=324) (N=324) (N=324)

CAR [0;2] Coef SE Coef SE Coef SE
NuclY/N *.0.0173 0.0110 ***.0,0676 0.0242 **.0.1256 0.0545
EnvR -0.0032 0.0213 -0.0021 0.0200
CSRR 0.0058 0.0369 -0.0001 0.0340
InvRH 0.0040 0.0159 0.0121 0.0159
InvRM -0.0048 0.0092 -0.0006 0.0099
InvRL 0.0047 0.0442 -0.0157 0.0410
NuclxEnvR *0.0392 0.0281 0.0236 0.0264
NucIxCSRR 0.0166 0.0423 -0.0133 0.0412
NuclxInvRH 0.0254 0.0329 ***0,0965 0.0355
NuclxInvRM *0.0450 0.0299 **0.0956 0.0443
WE ***(,1106 0.0434
EE 0.0489 0.0442
NA 0.0698 0.0433
SA **0.0890 0.0445
AP *0.0722 0.0436
AMECA 0.0646 0.0484
NucIxWE 0.0365 0.0526
NuclxEE **0.1062 0.0644
NuclxNA 0.0319 0.0571
NucIxSA *0.1112 0.0698
NuclxAP 0.0664 0.0564
Size ***.1,12E-06 4.52e-07 ***-1.66E-06  6.15e-07 ***-2.20E-06 6.08e-07
Constant 0.0025 0.0040 0.0050 0.0048 **.0.0732 0.0433
Adjusted B 0.0517 0.0593 .02094
* *x xx% denote statistically significant at 10%,% and 1% level , respectively.

The regression results using the nuclear dummybkriover the 26-day period are displayed
in Table 15. We find that utility companies worldigi experience, on average, significantly
positive abnormal returns following the Fukushimaadter as evidences by significantly
positive constants in Models 1 and 2. This resdtwever, does not hold in Model 3.
Furthermore, over the longer window, CARs of utilitcompanies worldwide are not
significantly different from Japanese utility conmggs. Company size is again found to have
a significantly negative effect on abnormal retuatsoss all models over the longer event
period. The results thus show that larger compasidfered significantly more negative
abnormal returns over both the shorter and theedobmyent period. Nuclear companies,
however, only experience significantly more negatabnormal returns than non-nuclear
companies over the shorter window. With respeab¥estment reputation, utility companies

with a medium credit rating were found to have egeed significantly more positive
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abnormal returns over the longer term. Environnlengjautation, on the other hand, did not

appear to have any significant effect over the lamng.

Table 15: Regression results over days [0;25] usingiclear dummy variable
Model 1 Model 2 Model 3
(N=324) (N=324) (N=324)

CAR [0;25] Coef SE Coef SE Coef SE
NuclY/N -0.0179 0.0277 -0.0351 0.0608 -0.1070 0.1452
EnvR 0.0218 0.0535 0.0455 0.0533
CSRR 0.0230 0.0927 0.0061 0.0905
InvRH 0.0113 0.0400 0.0443 0.0422
InvRM 0.0116 0.0230 **0.0457 0.0265
InvRL 0.0009 0.1113 -0.0080 0.1092
NuclxEnvR 0.0794 0.0707 0.0549 0.0703
NucIXCSRR 0.0492 0.1064 0.0059 0.1096
NuclxInvRH -0.0898 0.0828 -0.0297 0.0946
NuclxInvRM -0.0263 0.0752 -0.0365 0.1179
WE 0.1580 0.1156
EE 0.0904 0.1176
NA 0.0676 0.1152
SA 0.1128 0.1184
AP 0.1504 0.1160
AMECA 0.0680 0.1289
NucIxWE 0.1234 0.1400
NuclxEE 0.1676 0.1714
NucIxNA 0.1311 0.1521
NucIxSA 0.0499 0.1859
NuclxAP 0.1379 0.1502
Size *.1.74E-06 1.14E-06 **-2.81E-06 1.55E-06 ***-4.72E-06 1.62E-06
Constant **0.,0179  0.0101 *0.0156 0.0121 -0.1069 0.1152
Adjusted R 0.0118 0.0198 0.0773
* xx xx% denote statistically significant at 10%,% and 1% level , respectively.

We conducted the same regression using the nupkx@entage variable, instead of the
nuclear dummy variable, to test whether being eldss a nuclear utility compapgr seor
whether the extent of a company’s engagement iteauoperations had an effect on utility
companies’ share prices following the Fukushimaster. Table 16 below shows the results
for the shorter event window. Consistent with tasutts using the nuclear dummy variable,
utility companies worldwide experience, on average, significant abnormal returns.
Japanese utilities suffered significantly negatalmormal returns, as shown in Model 3.
Utilities in all other locations experiences sigrahtly more positive abnormal returns, as did

Western European and North American nuclear conegarVarket capitalisation is again
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found to have a significantly negative effect omaidmal returns across all models over the
shorter period. Nuclear involvement, however, doesappear to have a significant impact
on abnormal returns. Considering our results from regression using the nuclear dummy
variable, we observe that being classed as a nuobeapany does have a negative effect on
the post-Fukushima share prices, but not the exaérdperations attributable to nuclear
power generation. Consistent to our results from rkgression using the nuclear dummy
variable, nuclear companies with a high and medenedit rating, i.e., those with a
favourable investment reputation, experienced 8gartly more positive abnormal returns
as shown in Model 3. In contrast to the resultsftbe regression using the nuclear dummy
variable, nuclear companies that are listed inNle&sweek ‘greenest’ companies ranking,
i.e., those with a favourable environmental repotatdid not experience significantly more

positive abnormal returns.

Table 16: Regression results over days [0;2] usinquclear percentage variable
Model 1 Model 2 Model 3
(N=324) (N=324) (N=324)

CAR [0;2] Coef SE Coef SE Coef SE
Nucl% -0.0417 0.0356 -0.0449 0.0416 -0.0019 0.0405
EnvR -0.0034 0.0215 -0.0036 0.0202
CSRR 0.0056 0.0372 -0.0034 0.0343
InvRH 0.0062 0.0160 0.0225 0.0154
InvRM -0.0026 0.0092 0.0011 0.0100
InvRL 0.0071 0.0447 -0.0148 0.0414
NuclxEnvR 0.0345 0.0283 0.0286 0.0265
NucIXCSRR 0.0178 0.0427 -0.0045 0.0414
NuclxInvRH -0.0314 0.0248 **0.0505 0.0297
NuclxInvRM -0.0107 0.0210 *0.0612 0.0422
WE ***(), 1885 0.0281
EE ***(,1276 0.0288
NA ***(, 1467 0.0283
SA ***(),1668 0.0297
AP ***(,1502 0.0282
AMECA ***(0.1416 0.0357
NucIxWE **.0.0626 0.0311
NuclxEE -0.0026 0.0443
NucIxNA *.0.0617 0.0420
NucIxSA -0.0151 0.0436
NuclxAP -0.0337 0.0364
Size **.1.28E-06 4.28E-07 **1.62E-06 6.32E-07 ***-2.23E-06 6.25E-07
Constant 0.0017 0.0040 0.0026 0.0048 ***.0,1520 0.0273
Adjusted R 0.0485 0.0392 0.1955
* *x xx% denote statistically significant at 10%,% and 1% level , respectively.
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Conducting the regression analysis using the nugleecentage variable over the 26-day
window (see Table 17), we find that utilities comigs worldwide experiences, on average,
positive abnormal return over the longer event wmdas evidenced by a significantly
positive constant in Model 1. This, however, doeshold for Model 2. Model 3 shows that
Japanese utilities experience significantly negaibnormal returns over the longer event
period, whereas utilities in all other locationsperenced significantly more positive
abnormal returns. Company size is again found i e significantly negative impact on
abnormal returns across all models over the lorgent period. With respect to investment
reputation, nuclear companies with a medium crediing are found to experience
significantly more positive abnormal returns asdewiced by the significantly positive
medium investment reputation coefficient in Model 12 addition, Model 3 shows that
nuclear as well as non-nuclear companies with aiunedcredit rating are found to
experience significantly more positive abnormalnme$. This is consistent with our results

over the longer event window using the nuclear dymariable.
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Table 17: Regression results over days [0;25] usimqiclear percentage variable

Model 1

(N=324)
CAR [0;25] Coef SE
Nucl%
EnvR
CSRR
InvRH
InvRM
InvRL
NuclxEnvR
NucIxCSRR
NuclxInvRH
NuclxInvRM
WE
EE
NA
SA
AP
AMECA
NuclxWE
NuclxEE
NucIxNA
NucIxSA
NucIxAP
Size
Constant

-0.0915 0.0893

*-1.61E-06 1.07E-06
**0.0173 0.0100

Adjusted B 0.0137

Model 2
(N=324)

Coef

-0.0850
0.0205
0.0219
0.0114
0.0119
0.0016
0.0771
0.0496

**.0.1090

-0.0435

**.2.61E-06
0.0145

Model 3
(N=324)

SE Coef
0.1035 -0.0460
0.0535 0.0433
0.0927 0.0029
0.0399 0.0517
0.0229 **(0.0465
0.1112 -0.0074
0.0705 0.0592
0.1063 0.0133
0.0617 -0.0680
0.0521 -0.0699
**%0.2173

**0.1502

**0.1265

**0.1720

**%(),2097

*0.1265

0.0467
0.0803
0.0643
-0.0551
0.0563

1.57E-06 ***-4.61E-06
0.0119 **%.0.1671
0.0209

* xx xx% denote statistically significant at 10%,% and 1% level , respectively.

SE

0.1070
0.0533
0.0905
0.0406
0.0264
0.1092
0.0701
0.1092
0.0783
0.1115
0.0742
0.0762
0.0747
0.0786
0.0745
0.0944
0.0822
0.1169
0.1108
0.1152
0.0960
1.65E-06
0.0721

0.0762

5.2.1 Environmental reputation

Our results using the nuclear dummy variable shbat nhuclear companies that had a
favourable environmental reputation prior to thé&uwshima disaster, in terms of being listed
in the Newsweek ‘greenest’ companies ranking, egpeed significantly more positive
abnormal returns over the shorter event period tt@npanies not included in the index.
Environmental reputation did, however, not appeanave a significant impact on abnormal
returns over the longer event period. Neverthelssfind some evidence to suggest that we

can reject the null hypothesigj) as environmental reputation appears to have igatiitg

effect on the post-Fukushima market reaction farlear companies at least over the shorter
term. This finding is consistent with Cleb al (2012) who find environmental reputation to

have a stronger impact on investor perceptions thaim actual environmental performance
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to be crucial for nuclear utility companies in theent of crisis, as it may counteract a

negative share price reaction.

5.2.2 CSR reputation

With respect to CSR reputation, no evidence is dotirat being listed in the DJSI had a
mitigating effect on the post-Fukushima share preaection. We therefore accept our fourth
null hypothesis Kz) that abnormal returns were not different for camips listed in the DJSI.
CSR reputation prior to the Fukushima disasterhigstnot found to mitigate investor
perceptions of the disaster. This may suggestwvithtrespect to the utility sector, investors
are more interested in utility companies’ enviromtaé performance than their engagement

in CSR issues.

5.2.3 Investment reputation

The results concerning investment reputation shbat bver the shorter event window
nuclear utility companies with a high and mediunedir rating had significantly more
positive abnormal returns. This suggests that aueable investment reputation may
counteract negative share price reactions followengironmentally-related accidents over
the short run. Investors may, for example, antieigampanies with a high credit rating and
thus lower costs of finance to be in a better pmsito put procedures and systems into place
to prevent future accidents from happening. Congsamwhich are in a better financial
situation may therefore be regarded as less riblayp tcompanies with a low financial
credibility, which is reflected in relatively highshare prices. Over the longer event window,
we find that utility companies that had a mediumddr rating experienced significantly more
positive abnormal returns. Our results suggestttieate is some evidence that higher credit
ratings have a mitigating effect on the post-Fukushshare price reaction, which is why we
reject our fifth null hypothesisH3). With respect to lower credit ratings, we found n
evidence that companies with a lower investmentutedpn experiences significantly

different abnormal returns. Therefore, we acceptsouh null hypothesisHy).

5.2.4 Nuclear involvement
Our results show that being classed as a nucleapaoy has a significantly negative impact
on abnormal returns over the shorter event winddve extent of the engagement in nuclear

operations is, however, not found to have a sigaifi impact on abnormal returns. Thus,
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there is some evidence of nuclear companies exypéng a more negative market reaction
following the Fukushima disaster. As the effect dlowt increase with the extent of a

company’s nuclear engagement, we do accept ounseuall hypothesisHy).

5.2.5 Location

With respect to geographical location, we find whesing the nuclear percentage variable
Japanese utility companies had, on average, signify negative abnormal returns over the
shorter as well as the longer event period, whiikties in all other locations experiences
significantly more positive abnormal returns. Thay be the case because Japanese utility
companies were directly affected by the disastethatFukushima Daiichi nuclear power
plant but also by the natural disaster itself. Hagthquake and tsunami affected utilities
across the country due to resulting outages, wimcturn, lead to losses in energy generation
and in sales. Japanese utilities that were diredtgcted by the tsunami, like the Fukushima
power plant, were also faced with enormous clearcagis. The results thus suggest that
investors in Japanese utility companies immediaseljusted share prices to account for
lower expected cash flows in the future, due tdhéigcosts as well as sales and production
losses, and for higher risk, for example, of sudhsaster to happen again. Using the nuclear
dummy variable, the results of Japanese utility ganes experiencing significantly negative
abnormal returns over both event windows hold. Gtaer shorter event window, Western
European, South American and Asian-Pacific utdits well as Eastern European and South
American nuclear companies experienced signifigantbre positive abnormal returns. Over
the longer window, location did not appear to hameeffect on abnormal returns. Our results
show that there is strong evidence that Japandig companies experienced more negative
abnormal returns compared to nuclear and non-nualdaies in other countries. Based on
these findings we reject the eighth null hypoth€Hi) that abnormal returns were the same

for companies headquartered in countries other dapan.

6. CONCLUSION

The primary aim of this paper was to identify wtesthnvestor perceptions of utility

companies prior to the disaster at the Fukushimelauclear power plant had a mitigating
effect on the negative share price reaction withim utility sector worldwide that followed

the disaster. The paper focused in particular orestor perceptions based on utility

companies’ environmental reputation, CSR reputadiot investment reputation. In order to
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examine the post-Fukushima market reaction an evetttodology was adopted to calculate
abnormal returns for a sample of 495 utility compamworldwide. A regression analysis was
conducted to explain these abnormal returns usiig Newsweek ‘greenest’ company
ranking as a measure for a favourable environmeefaltation, the DJSI as a measure for a
favourable CSR reputation, and corporate crediingat as a measure for investment
reputation. Over the first three trading days wel fevidence that nuclear companies that had
a favourable environmental reputation and/or a laigth medium investment reputation prior
to the Fukushima disaster experienced a more miedsinare price reaction. Over the longer
event period of 26 trading days we find that wtilompanies with a medium investment
reputation experienced a positive effect on thaere prices. These findings suggest that
utility companies, specifically those with nuclegrerations, may benefit from maintaining a
positive reputation with respect to environmentad anvestment aspects, as this may have a
positive impact on investor perceptions when ewvalgautility companies’ future financial
performance in the event of nuclear accidentsgeastlin the short run. The results also
highlight the strategic nature of organisationglutation, as we find that companies with
higher environmental and investment reputation havecompetitive advantage over
companies with a lower reputation, as they suffetess severe share price reaction.

Reputation can thus be seen as a highly valuatdagible asset (Chun, 2005).

An important implication of our findings is thatlity companies can obviate severe negative
share price reactions in the event of environmedishsters through positive investor
perceptions based on a favourable environmentatadpn and a high investment reputation.
It is therefore advisable for utility companiesdngage in reputation risk management by
seeking a positive organisational reputation webkpect to environmental and investment
aspects. With respect to environmental reputatios fthay be done by means of releasing
voluntary environmental disclosure, as it is fourtd be an effective toblto maintain a

favourable environmental reputation (Cho et al12®. 10). This suggestion is consistent
with Blacconiere and Patten’s (1994) findings thigher levels of environmental disclosure

prior to chemical disasters resulted in more madeshare price reactions.

Our findings and implications are, however, subjedimitations. One limitation arises from
the fact that we were not able to collect data alloe nuclear involvement of 135 sample
companies. Therefore, we have to limit our findingsthe sample companies for which

information about their operations was availablel aannot generalise them to all publicly
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listed utility companies worldwide. Another limitah is the use of proxies to measure
aspects of corporate reputation. As Cho et al. Z2@1 10) note, these measuresay not

perfectly reflect the true underlying attributegyrattempt to captute

Based on these limitations, future research cometstigate whether these findings hold
when using different measures of environmental, C&RJ investment reputation.
Furthermore, it would be interesting to investigateether investors actually take credit
ratings and rankings such as the Newsweek ‘greeoasipanies ranking or the DJSI into
account when assessing the financial performanceoonfpanies. This could be done by

conducting interviews with investors.
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