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Abstract This article investigates whether investors
consider the reliability of companies’ sustainability infor-
mation when determining the companies’ market value.
Specifically, we examine market reactions (in terms of
abnormal returns) to events that increase the reliability of
companies’ sustainability information but do not provide
markets with additional sustainability information. Con-
trolling for competing effects, we regard companies’
additions to an internationally important sustainability
index as such events and consider possible determinants for
market reactions. Our results suggest that first, investors
take into account the reliability of sustainability informa-
tion when determining the market value of a company and
second, the benefits of increased reliability of sustainability
information vary cross-sectionally. More specifically,
companies that carry higher risks for investors (e.g., higher
systematic investment risk, higher financial leverage, and
higher levels of opportunistic management behavior) react
more strongly to an increase in the reliability of sustain-
ability information. Finally, we show that the benefits of
an increase in the reliability of sustainability information
are higher in times of economic uncertainty (e.g., during
economic downturns and generally high stock price
volatilities).
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Introduction

“Sustainability” has been frequently used by companies to
describe their economical, social, and environmental ori-
entation. The most common definition of “sustainability”
was developed by the United Nations World Commission
on Environment and Development (1987) in the so-called
“Brundtland Report.” According to this report, sustainable
development is a “development that meets the needs of the
present without compromising the ability of future gener-
ations to meet their own needs.” Companies implementing
sustainability principles into their corporate strategy need
to take environmental and social aspects into account.
Although companies may be motivated by responsibility
and altruism, they may also decide to implement sustain-
able principles to maximize future long-term earnings
(Adams and Zutshi 2004, p. 34; King 2002).

A growing number of studies analyze how investor
behavior is influenced by the extent to which a company
applies sustainability principles. Most studies focus on the
policy’s impact on the market value or performance of the
company. Some argue that good relationships with various
stakeholders, such as employees or suppliers, can improve
corporate performance and minimize transaction costs with
stakeholders (Freeman 1984). With strong relationships,
employees will be more productive and motivated, and
suppliers will deliver products of higher quality and with
fewer delays. Yet, substantial CSR measures are associated
with additional costs that can lower the market value of a
company. Thus, determining the optimal level of CSR
measures seems to be a difficult task for many companies.
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Several studies have analyzed the general relationship
between the application of CSR principles and company
performance. The results of these studies vary widely
(Margolis and Walsh 2003). Although Derwall and Koe-
dijk (2009), Orlitzky et al. (2003), Posnikoff (1997), Van
de Velde et al. (2005), and Waddock and Graves (1997)
find a positive relationship between company performance
and corporate sustainability efforts, Aupperle et al. (1985),
Brammer and Pavelin (2006), and Wright and Ferris (1997)
document a negative relationship. Teoh et al. (1999) do not
find evidence for any relationship at all. Several papers
provide an overview of these studies, state theoretical
explanations for this relationship, and mention theoretical
and methodological problems (e.g., De Bakker et al. 2005;
Margolis and Walsh 2003).

Another stream in the CSR literature evaluates the short-
term and long-term impacts of a company’s addition to a
sustainability stock index. Publishers of sustainability
indexes require companies to meet a set of sustainability
performance criteria to be listed in the index. Inclusion in a
sustainability index is often seen as evidence of high sus-
tainability performance (comparable to a CSR “certifica-
tion”; Consolandi et al. 2009). Consequently, inclusion in
(or deletion from) such an index is a strong signal for an
increase (or decline) in a company’s sustainability perfor-
mance relative to its competitors. Moreover, a listing in a
reputable sustainability index demonstrates responsible
behavior and provides companies with operating legiti-
macy. As a result, socially responsible investment (SRI)
funds have grown tremendously during the last few years.
A recent report from the European Sustainable Investment
Forum (EUROSIF) (2010) estimated that the SRI sector in
Europe has 5 trillion Euro assets under management, which
is equivalent to an 87% increase in the last 2 years. The so-
called “core SRI” comprises 1 trillion Euros and relies on
strict positive screening (e.g., excluding companies from
investment portfolios after assessing their ethical values).
The so-called “broad SRI” encompasses another 4 trillion
Euros and utilizes a simpler screening method. According
to EUROSIF, the core SRI represents approximately 10%
of the asset management industry in Europe as of 2010.

Becchetti et al. (2009) empirically analyze the reactions
of the capital markets to inclusion in and deletions from the
Domini 400 Social Index (renamed the FTSE KLD 400
Social Index in 2009) from 1990 to 2004. They find a
significant upward trend in the absolute values of abnormal
returns both for inclusions and deletions as well as a sig-
nificant negative effect on abnormal returns for companies
that have been deleted from the index. Curran and Moran
(2007) evaluate the impact of an addition to and a deletion
from the FTSE4 Good UK Index. They find neither
significantly positive reactions to the announcement of
an addition nor significantly negative reactions to the
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announcement of a deletion from the index. Consolandi
et al. (2009) document limited evidence for the superior
performance of companies listed in the Dow Jones Sus-
tainability Index (DJSI) STOXX! relative to those STOXX
600 companies not included in the DJSI STOXX. In an
event study covering the years 2001-2006, Consolandi
et al. (2009) find low but significantly positive (negative)
excess returns for companies added to (deleted from) the
DIJSI STOXX. In addition, they examine liquidity effects
and document an increase in stock trading volumes of
companies that have recently been included in the index.

Dilling (2008) documents contradictory results for the
Dow Jones Sustainability World Index (DJSI World). For
2002 (the initial year of the DJSI World) and 2003, sig-
nificantly positive market reactions to inclusions are doc-
umented, whereas significantly negative market reactions
to inclusions are documented for 2004 and 2005. Cheung
(2011) analyzes investor reactions to announcements of the
composition of the DJSI World. For the years 2002-2008,
he finds a significant increase in stock returns after an
addition to the index and a significant decrease in stock
returns after a deletion from the index. The increase in the
number of empirical studies that examine sustainability
indexes shows that sustainability indexes have gained
importance and might be appropriate indicators of investor
demands and reactions.

The aforementioned studies, however, do not explicitly
analyze how and in what environment information
regarding a company’s sustainability performance is made
available to investors. In addition, these studies do not
investigate to what extent investors perceive this informa-
tion to be reliable. We contribute to this literature by
offering a new interpretation of an addition to a sustain-
ability index, and we argue that such events increase the
reliability of sustainability information.

Legitimacy theory suggests that disclosure of sustain-
ability information can influence the relationship between a
company and its stakeholders (Freeman 1984). Thus,
companies voluntarily disclose social and environmental
information (Suchman 1995, pp. 574-576). How sustain-
ability performance is perceived by investors is affected by
information from various sources including corporate
social responsibility (CSR) reports, corporate sustainability
reports, information from a company’s website, press
releases, reports about the company, sustainability rank-
ings, and so on. In most countries, only a minimal amount
of sustainability information is required by law to be dis-
closed (e.g., information in accounting notes and man-
agement reports). In addition, sustainability information is
widely published voluntarily and without sufficient review

' On August 18, 2010, the DJSI STOXX was renamed the “Dow
Jones Sustainability Europe Index” (DJSI Europe).
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by independent institutions. As a result, investors find it
difficult to evaluate the reliability of this highly relevant
information, especially when the information is published
by the company itself or by other institutions with a spe-
cific interest in influencing or even manipulating the
information. Adding to the investors’ difficulties,
contradictions or inconsistencies may also appear in the
available information.

Information is useful to investors only if it simulta-
neously fulfills the criteria of relevance and reliability. If a
piece of information lacks relevance or reliability, inves-
tors will unwittingly use biased estimations regarding the
“true” market value of a given company. In this study, we
analyze whether an increase in the reliability” of sustain-
ability information that is already publicly available affects
the investor’s ability to valuate this information. Further-
more, we investigate whether the reaction to such an
increase depends on certain company-specific characteris-
tics or on overall economic conditions. To do so, we
conduct an event study that evaluates market reactions to
an increase in the reliability of sustainability information
that the market could not anticipate and thus not price
beforehand. As a proxy for such an event, we use the
addition of a company to the most important European
sustainability index, the DJSI STOXX. This index indicates
which of the biggest European companies perform best in
terms of fulfilling the sustainability criteria.

Inclusion in the index does not provide new sustain-
ability information about a company to market participants,
as information about sustainability performance is pub-
lished throughout the entire year. Hence, participants in the
capital markets usually acquire the relevant information
before the composition of the index is announced. Con-
trolling for potentially confounding index listing effects,
we assume that all market reactions to an inclusion in
a sustainability index are caused by the perception of
increased reliability of the information on sustainability
performance.

In our study, we analyze market reactions to increased
reliability of sustainability information and the determi-
nants of the magnitude of this reaction. We find that
investors consider the reliability of sustainability informa-
tion when determining the market value of a company.
Moreover, the magnitude of investor reactions is greater for
companies with higher investment and information risks
(e.g., higher systematic investment risk, higher financial
leverage, and a higher level of opportunistic behavior of
the management). Finally, we document that the benefits of

2 Please note that our arguments and empirical analyses refer to
investors’ behavior, which is influenced by the investors’ perceptions
of the reliability of sustainability information and not directly by the
characteristics of the sustainability information itself.

an increase in the reliability of sustainability information
are higher in times of economic uncertainty (i.e., during
economic downturns and times of high stock volatilities).

Background

Companies provide information about their sustainability
performance in sustainability reports, CSR reports, and
less-focused reporting instruments (e.g., financial state-
ments and accounting notes). Companies that voluntarily
publish sustainability reports often use guidelines that
specify the content of these reports to facilitate the efficient
use and anticipation of the information. Since 2000, the
Global Reporting Initiative (GRI) has issued a set of
guidelines that have become a globally accepted standard
for sustainability reporting. These guidelines are designed
to meet the information requirements of various stake-
holders in a company (Freeman 1984, p. 25; Fassin 2009,
pp- 114-115). The GRI framework mandates disclosure of
the economic, environmental, and social performance of
each company (GRI 2006). The GRI classification of sus-
tainability performance into the three aforementioned
dimensions matches the classification used by the pub-
lishers of the DJSI STOXX. Accordingly, the sustainability
report is one of the most important sources of information
used by the publishers of the DJSI STOXX to assess a
company’s sustainability performance. In addition to sus-
tainability reports, many companies publish timely infor-
mation on a regular basis; for example, many companies
announce the achievement of sustainability goals on their
websites (Gelb and Strawser 2001, p. 11). Moreover, sev-
eral other sources (e.g., television, radio, print, and internet
media) provide information on a company’s sustainability
performance.

It is challenging for investors to assess a company’s
sustainability performance accurately even if detailed
sustainability reports are available because most of the
available data are qualitative in nature and thus difficult to
link to future financial performance. Moreover, companies
might provide such information for self-serving reasons.
For example, companies might disseminate sustainability
information to distract the public from environmental or
ethical questions posed by their core operations. Moreover,
they might provide favorable information and disguise or
conceal questionable practices.

As with all information, sustainability information needs
to meet a certain degree of reliability to be considered by
investors when determining a company’s market value.
According to Fama et al. (1969), any information, irre-
spective of its content, influences stock prices only if the
information is relevant and reliable. Thus, the framework of
the GRI’s Sustainability Reporting Guidelines requires that
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information be relevant and reliable (GRI 2006). Further-
more, the conceptual frameworks of the United States
Generally Accepted Accounting Principles (US-GAAP) and
the International Financial Reporting Standards (IFRS) also
demand that companies fulfill these criteria. Their demands
are not surprising because these two criteria are universally
valid and derived from information theory (Haroutunian
et al. 2008). Relevance and reliability help to assess whether
given information can be classified as useful when making a
decision. In fact, failure to comply with these criteria sug-
gests that the information released by a company is not
useful for decision making (Streim 2000).

In our study, we focus on additions to the DJSI STOXX.
This index follows a best-in-class approach. The index is
composed of the leading 20% companies in terms of sus-
tainability criteria of the Dow Jones STOXX 600 Index,
which consists of the 600 largest European companies.
Categorized into 58 DJSI sectors, companies are assessed
in terms of general and industry-specific criteria. The
companies are compared against their peers and ranked
accordingly on an annual basis. Although a 20%-best-in-
class approach was chosen, the number of companies
constituting the index does not necessarily equal 120 (i.e.,
20% of 600 companies). Deviations may occur due to
roundings: if one sector consists of three companies, the
leading 20% are rounded up into one company.

In the review process, relative criteria are used to rank a
company’s sustainability performance. Within one sector,
only the best companies, in a relative sense, are added to
the index. Nevertheless, a sector is only eligible for the
DJSI STOXX if the highest ranked company has a corpo-
rate sustainability performance score of at least 50% of the
maximum score. Low-performing sectors are eliminated
from the review process. Thus, the selection of eligible
sectors is based on absolute criteria.

A pre-defined set of criteria is used to assess the economic,
environmental, and social performance of companies in
eligible sectors. One source of information is the sustain-
ability reports that are published by the company. Another
source of information is a multiple-choice questionnaire that
is completed by a senior representative of the company
participating in the annual review. Further sources include
analysts’ reviews, press releases, articles, and stakeholder
commentary written about a company over the previous year.
In addition, questions that arise from the questionnaire or
from reports are clarified in personal interviews between the
analysts and companies. Finally, an external assurance report
documents whether the corporate sustainability assessments
have been conducted in accordance with the defined rules.
Once the components of the index are selected, they are
continually monitored throughout the year.

Experts such as the publishers of a specialized index can
assess the reliability of sustainability information more
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easily than investors can. The group of investors contains
both professional institutional investors and private indi-
vidual investors. Compared to institutional investors, and
especially compared to individual investors, the publishers
have several advantages. These advantages include more
expertise in assessing the sustainability performance of
companies, greater power to demand further information,
and greater facility in benchmarking and comparing a
company’s sustainability information to that of its peers.
By assessing a company’s sustainability performance and
publishing sustainability indexes, these publishers act as
mediators between companies and investors. Thus, we
assume that an index publisher’s decision to add a com-
pany to a sustainability index instantly increases the reli-
ability of the sustainability information about the company.
If our assumption holds true, then this increase in reliability
should lower a company’s risk and lead to an increase in its
share price. This market reaction should vary cross-sec-
tionally with respect to the determinants of the magnitude
of this increase in reliability.

Hypotheses Development

The previous literature suggests several competing hypoth-
eses to explain the market reactions to market index addi-
tions and deletions. The price pressure hypothesis (Harris
and Gurel 1986) assumes that index additions do not convey
any new information; rather, they cause shifts in demand.
Investors expect to be compensated for the transaction costs
and portfolio risks that occur when they immediately sell
securities that they would not trade otherwise; thus, they
accommodate these demand shifts. Harris and Gurel (1986)
find an immediate increase in the volume of price and trading
after an addition as well as a subsequent reversal of the price
reaction. Similarly, the distribution effect hypothesis (i.e.,
the “imperfect substitutes hypothesis™) predicts that after an
addition to an index, equilibrium prices change when
demand curves shift to eliminate excess demand. This
hypothesis assumes that securities are not close substitutes
for each other. In contrast to the price pressure hypothesis,
the distribution effect hypothesis does not predict price
reversals in the period after the addition(s) because the new
price reflects a new equilibrium distribution of shareholders.
Shleifer (1986), Beneish and Whaley (1996), Lynch and
Mendenhall (1997), Kaul et al. (2000), Blume and Edelen
(2001), and Wurgler and Zhuravskaya (2002) present evi-
dence in line with this hypothesis. In our study, we investi-
gate additions to a sustainability index that is not tracked by
many specific index funds. Thus, we do not predict that a
price pressure or a permanent shift in the demand curve
occurs after an addition. We control for these effects by
documenting not only the market price reactions, but also the



Market Reactions to Increased Reliability of Sustainability Information

115

changes in trading volume after the index composition
changes.

The “information certification hypothesis” (Denis et al.
2003) argues that an addition to an index does carry infor-
mation because the index publisher can pick stocks that
have higher prospects even if the index publisher does not
claim to do so. Again, this effect should play a minor role in
our study because the (future) performance of the company
is not a decisive criterion for selecting additions to the DJSI
STOXX. However, we control for the possible effects of the
information certification hypothesis by including the future
and expected earnings as additional control variables.

The “investor awareness hypothesis” (Chen et al. 2004)
argues that additions to an index can increase investor
awareness and decrease information searching costs
because such events increase the amount of information
available to investors and reduce information asymmetry
problems. According to this hypothesis, an addition to an
index is followed by a positive market price reaction but
not necessarily by an increase in trading volume. However,
the market price of deleted companies may not decline.
The positive market price reaction might also be caused by
a self-fulfilling prophecy (Merton 1948). Investors expect a
stock price to increase if the company is added to a sus-
tainability index. Hence, investors buy stocks of those
companies that were added to a sustainability index. With
an increase in demand of the added companies, in fact their
stock prices increase. The DJSI STOXX publisher adopts
the “best-in-class” approach to add companies to or delete
companies from the DJSI STOXX. This approach does not
use the positive screening method, which selects compa-
nies doing business in a sustainable manner, or the negative
screening method, which deletes companies violating
established corporate sustainability practices. Instead, this
approach chooses (deletes) companies whose overall
social, environmental, and economic score is the highest
(lowest). Thus, a company may be deleted not because of
the absolute value of its sustainability practices but because
its sustainability scores pale in comparison to those of other
companies. As a result, investors interpret index deletion
events differently from index addition events.

As a corollary of the investor awareness hypothesis, we
propose the “increase in information reliability hypothesis”
to explain market reactions to additions (deletions) to
(from) stock indexes. As mentioned above, investors
demand that all published information fulfill the criteria of
relevance and reliability to be useful for decision making
(Ball 2006; Cormier et al. 2010; Schipper 2003). Sustain-
ability information is usually forward-looking due to the
long-term perspective of sustainability concepts. Thus,
sustainability information is highly relevant for inves-
tors. At the same time, the forward-looking nature of sus-
tainability information causes it to lack reliability. One way

to increase the reliability of sustainability information is to
establish external and independent assessments of this
information. For example, if the publishers of sustainability
indexes confirm the sustainability information published
about a company, this “increase in reliability” can be
considered a new piece of information to the stock market,
which itself fulfills the criteria of relevance and reliability.
Based on this logic, we state the following hypothesis:

Hypothesis 1 Investors react positively to an increase in
the reliability of companies’ sustainability information.

The two following hypotheses relate to potential deter-
minants of the magnitude of investor reactions to an increase
in the reliability of sustainability information. In Hypothesis
2, we focus on company-specific determinants associated
with uncertainties in information. First, we expect the sus-
tainability information of companies with a higher invest-
ment risk (e.g., risk of bankruptcy and of disproportionate
stock price changes) to benefit more from an objective
external assessment of sustainability information. An
increase in reliable information on sustainability perfor-
mance can minimize transaction costs with stakeholders and
help a company generate positive moral capital. This moral
capital provides an insurance-like protection for the com-
pany (Godfrey 2005; Godfrey et al. 2009) against sanctions
in future crises or negative events (Peloza 2006). Accord-
ingly, future cash flows will be more stable (Luo and
Bhattacharya 2009), and the cost of capital will decrease.
These effects might be more pronounced for companies with
a higher risk. Second, we state that companies that a priori
show a better information environment (less information
risk) are less positively affected by the external validation of
sustainability information. In particular, a better information
environment can be assumed when the stock price is less
affected by noise trading (Ali et al. 2003; Ashbaugh-Skaife
et al. 2006). Furthermore, an information policy that is
regarded as more opportunistic can be considered a deter-
minant of information uncertainty (Beatty et al. 2002;
Dechow et al. 1995, 1996). We hypothesize as follows:

Hypothesis 2 The magnitude of investor reactions to an
increase in the reliability of companies’ sustainability
information is higher for companies showing a higher level
of information uncertainty.

Hypothesis 3 relates to the impact of the company’s
general economic environment on the magnitude of market
reactions to an increase in the reliability of sustainability
information. Previous literature suggests that transparency
and the existence of high-quality information on companies
can mitigate the adverse impact of economic downturns
(e.g., Brunnermeier and Pedersen 2009; Vayanos 2004)
due to investors engaging in a “flight to information
quality.” Furthermore, in serious economic downturns,
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investors may prefer investments in companies with an
elaborate long-term strategy and a sustainable business
model. Both lines of reasoning lead to increased weight
being placed on the reliability of information during the
investing process in times of financial crisis or economic
downturns. We expect investor reactions to an increase in
the reliability of sustainability information to be stronger
during such times. Thus, we state the following hypothesis:

Hypothesis 3 The magnitude of investor reactions to an
increase in companies’ sustainability information is stron-
ger in times of economic uncertainty.

Research Design
Sample Selection and Data

The focus of this study is the reactions of capital markets to
an increase in the reliability of sustainability information.
To examine this effect, we rely on the composition of the
DIJSI STOXX, which is the most important European
sustainability index. The DJSI STOXX contains companies
that comprise the top 20% in sustainability performance in
the Dow Jones STOXX 600, which includes the largest
European companies. The publishers of the DJSI STOXX
decide which companies are listed in the index based on an
independent evaluation of the companies’ sustainability
performances (i.e., their economic, environmental, and
social performances). The publishers of the DJSI STOXX
conduct an annual review of the composition of the index.
A press release in the third quarter of each year reveals
which companies are added to and deleted from the index.
According to the code of procedures of the DJSI STOXX,
the index composition changes are publicly available for
the first time on the day of the press release.

Our sample contains all of the companies that were
added to the DJSI STOXX from its inception in October
2001 and in the subsequent annual reviews until 2008. We
use an event study to analyze the reaction of the stock
market to a company’s addition to this index for eight
subsequent years, including the stock market’s reactions to
the inception. We also explore whether a relation exists
between the stock price at the announcement of an addition
to the DJSI STOXX and certain characteristics of the
company under investigation.

Over the examination period, 359 companies were
added to the DJSI STOXX. These companies represent the
initial sample of this study.” We use the methodology of

3 In detail: 151 companies were listed when the DJSI STOXX was
launched on October 15, 2001. In annual reviews of the DJSI STOXX
composition, the following numbers of companies were added to the
index: 2002: 57, 2003: 25, 2004: 26, 2005: 25, 2006: 26, 2007: 17,
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continuously compounded daily stock returns based on
return indexes to explicitly take into account dividend
payments and stock splits. As the quality of daily returns
depends on the underlying trading volume, we exclude
returns that do not result from trading activities. Alterna-
tively, we use the methodology of non-continuously com-
pounded returns, which leads to less normally distributed
cumulative abnormal returns (CAR;). Overall, the empiri-
cal findings are largely identical. The return and trading
volume data are taken from the Thomson Financial
Worldscope database. To calculate CAR;, we require that at
least 50% (75%) of the daily returns are available over the
estimation period (in the event window).* Our database
does not provide all of the required data for 15 companies.
As a result, we end up with a sample of 344 CAR,; for each
event window. Data for further analyses are also taken
from the Thomson Financial Worldscope database.’

Table 1 provides an overview of the industry distribu-
tion of the total sample following the 12-industry classifi-
cation system proposed by Fama and French (2008). Based
on this system, 15.1% of the sample companies belong to
the banking or insurance industry, and 14.8% are compa-
nies from the manufacturing industry. All other industries
represent <10% of our sample.

Table 2 provides an overview of the country distribution
of the total sample. The United Kingdom, Germany, and
France represent 34.6, 13.4, and 12.2% of our sample,
respectively. All other countries represent <10% of our
sample. 14 companies are from countries with less than five
available observations.

Event Study Methodology

CAR; are computed by taking the sum of daily abnormal
returns over a given time period (event window). To cal-
culate daily abnormal returns, we use the well-established
market-model methodology (MacKinlay 1997, p. 18),
where the companies’ expected daily returns are subtracted
from the companies’ realized daily returns. Expected daily
returns are determined by a company-specific market
model (Lintner 1965; Sharpe 1964) in which the realized
daily returns of a company i (R;;) is regressed on the daily
returns of the market portfolio m (R,,,) over the 100 trading

Footnote 3 continued
and 2008: 30. In total, 168 companies were deleted from the index
over the examination period (2001-2008).

* In addition to these data requirements, we assume zero daily
abnormal returns when no data are available in the event window.

5 To avoid further eliminations for our regression analyses, we
collect by hand single missing data items to directly calculate
discretionary accruals for 59 companies from the annual consolidated
reports in accordance with the definition of the Thomson Financial
Worldscope database.
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Table 1 Sample distribution by industry

Industry Obs. Prop. (%)
Business equipment 20 5.8
Chemicals 11 3.2
Consumer durables 11 3.2
Consumer non-durables 19 5.5
Energy 11 32
Finance 52 15.1
Healthcare 15 4.4
Manufacturing 51 14.8
Telecommunications 16 4.7
Utilities 26 7.6
Wholesale 28 8.1
Others 84 24.4
Total 344 100.0
Table 2 Sample distribution by country

Country Obs. Prop. (%)
Belgium 5 1.4
Denmark 5 1.4
Finland 16 4.7
France 42 12.2
Germany 46 13.4
Italy 13 3.8
Netherlands 21 6.1
Spain 23 6.7
Sweden 22 6.4
Switzerland 18 5.2
United Kingdom 119 34.6
Others 14 4.1
Total 344 100.0

days prior to the event window, as shown in Eq. 1. As a
proxy for the market portfolio, we use a self-computed
value-weighted portfolio of all publicly traded European
companies.®

Ry = i + o1; - Ry + it (1)

In Eq. 1, ap; and o4; are event- and company-specific
regression coefficients, and u;, is the residual of Eq. 1. To
illustrate market reactions to an increase in the reliability of
sustainability information, we define three event windows

5 We also consider two modifications of this event-study approach.
First, we allow for a gap of 10 trading days between the estimation
window and the respective event window. Second, we re-perform our
analyses using a two-split event window (50 trading days before and
after the event window). Both modifications lead to quite identical
findings, for the overall market reaction as well as for the cross-
sectional analyses.

that surround the event day. We use the day of the DJSI
STOXX publisher’s press release as our event day and focus
on three event windows: “event window 17: [—2;2]; “event
window 2”: [—5:5]; and “event window 3”: [—10;10].”

Multiple Regression Analysis

To explain market reactions to an increase in the reliability
of sustainability information (measured as CAR;), we
perform multiple regression analyses. We regress CAR;
cross-sectionally on a range of variables corresponding to
Hypotheses 2 and 3, including country, industry, company
size, and index-inclusion effects. We take heteroskedas-
ticity explicitly into account by using consistent covariance
matrix estimates (White 1980). We estimate the following
regression (including binary variables capturing the coun-
try and industry level):

CAR; = B, + B, - BETA, + f8, - LEVERAGE,
+ f3 - SYNCHRONICITY;
+ B4 - OPPORTUNISM,; + 5 - MKTVOLA;
+ f¢ - PERFPRE, + f3; - PERFPOST;
+ Py - ATOVER; + B, - ATOVER,
+ B0 - AOWNERSHIP, + 3, - log(SIZE;)
+ f, - INITIAL; + country controls
+ industry controls + v; (2)

All variables are defined in detail in Table 3: 8, to >
are regression coefficients, and v; is the residual of the
regression. In this regression, we capture different aspects
associated with investor’s company-specific investment and
information risks. We reason that the externally induced
increase in the reliability of sustainability information
is higher for companies with higher investment and
information uncertainties.

BETA,; is the systematic investment risk of a company
(Bowman 1979; Hill and Stone 1980). A higher value
indicates that a company generally reacts more sensitively
to economic or stock market changes and thus implies
higher uncertainties in future stock price development for
investors. Following well-established asset pricing models
(e.g., Beaver 1972; Jensen 1972), the risk premium of a
company depends on BETA; as higher values lead to
higher costs of capital. LEVERAGE,; is the financial
leverage ratio of a company. Higher values of LEVER-
AGE; imply higher financing risk. Companies with a high
leverage ratio pose risks for investors because their capital
structures are characterized by a high proportion of debt.
The financial advantages of debt anticipated in stock
prices (e.g., tax shields) are accompanied by uncertainties

7 Unlike Consolandi et al. (2009), we do not analyze the effects on
and after the day of the effective change of the index composition.
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Table 3 Definition of variables

Panel A. Definition of variables of interest

BETA; Unsigned CAPM-beta, estimated over the fiscal year. Three-month EURIBOR as risk-free rate and a self-computed,

value-weighted portfolio of all publicly traded European companies as a proxy for the market portfolio
LEVERAGE,;
SYNCHRONICITY;

Financial leverage ratio, defined as the proportion of total debt to total assets at the beginning of the fiscal year (in %)

CAPM-R? estimated over the fiscal year. Three-month EURIBOR as risk-free rate and a self-computed, value-weighted
portfolio of all publicly traded European companies as a proxy for the market portfolio

OPPORTUNISM; Unsigned proportion of discretionary accruals (in %), basically calculated from a performance-adjusted modified Jones
(1991) model proposed by Kothari et al. (2005) (modified version of this model). The signed discretionary accruals
scaled by lagged total assets are equal to the residuals (w) of the following regression model (estimated for each industry

separately; 12-industry classification introduced by Fama and French 2008):

TAC =95+ 7, - (1/TA) + 7, - (AREV — AREC) + y; - PPE + y, - ROA + w

TAC are total accruals scaled by lagged total assets. Total accruals are calculated as the change in current assets, minus
the change in cash and cash equivalents, less the change in current liabilities, plus the change in current debt, less
depreciation and amortization scaled by lagged total assets (Jones 1991; Kothari et al. 2005). TA are lagged total assets.
(AREV — AREC) is the change in revenues minus the change in total accounts receivable scaled by lagged total assets.
PPE is the total amount of gross property, plant, and equipment scaled by lagged total assets. ROA is the return on assets
defined as net income divided by lagged total assets. w is the residual of the regression

MKTVOLA; Volatility of the market portfolio, estimated over the fiscal year. The market portfolio is proxied by a self-computed,

value-weighted portfolio of all publicly traded European companies
Panel B. Definition of additional variables

PERFPRE; Average return on assets over the two fiscal years prior to the year of the index addition. The return on assets is calculated

as the net income scaled by lagged total assets

PERFPOST; Average return on assets over the two fiscal years after the year of the index addition. The return on assets is calculated as

the net income scaled by lagged total assets

ATOVER; Abnormal trading volume over the respective event window, calculated as (Harris and Gurel 1986):

ATOVER; = (VOL;/ VOL,,) - (VOL,,/ VOL;)

VOL;, (VOL,,) is the stock trading volume of company i (of all publicly traded European companies) in Euros on day
t. VOL; (VOL,,) is the average daily stock trading volume of company i (of all publicly traded European companies) in
Euros over the respective investigation period. A value of ATOVER;, = 1 indicates zero-abnormal trading activities

ATOVER; Change in trading volume caused by the DJSI STOXX listing defined as the growth rate of daily trading volumes. Trading
volume before (after) the DJISI STOXX listing is defined as the sum of shares traded divided by the average number of

shares outstanding over the 100 trading days before (after) the DJSI STOXX listing

Change in ownership structure caused by the DJSI STOXX listing defined as the difference between the percentage of
closely held shares at the end of the fiscal year and at the beginning of the fiscal year

AOWNERSHIP;

SIZE,
INITIAL,

Average number of employees over the fiscal year

Binary variable that takes a value of one if the observation refers to the initial construction of the DJSI STOXX in 2001
and zero otherwise

concerning the future development of the company (e.g.,
bankruptcy risk) (Castanias 1983; Hill and Stone 1980;
Hurdle 1974; McConnell and Servaes 1995). SYNCHRO-
NICITY; is the R? from a classical CAPM (Roll 1988),
which is widely used in the literature as a proxy for the
quality of the information environment (Teoh et al. 2009).
In line with Ali et al. (2003), Ashbaugh-Skaife et al. (2006),
Shiller (1981), and West (1988), we state that the higher
explanatory power of asset pricing regression models stems
from less noise in stock returns and thus fewer information
uncertainties.®* OPPORTUNISM,; is the unsigned proportion
of discretionary accruals. This measure is frequently used in
the accounting literature to measure earnings management

8 For an alternative interpretation of the R> measure, see Morck et al.
(2000) and Durnev et al. (2003, 2004).
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(e.g., Jones 1991; Dechow et al. 1995) and thus companies’
efforts to influence information provided in financial reports
(e.g., Burgstrahler and Dichev 1997). Even if these efforts
are not necessarily illegal, we assume that companies
showing higher values of OPPORTUNISM; are more
willing to opportunistically influence information (Dechow
et al. 1996), which leads to higher skepticism from the
capital markets toward information published by the com-
pany in general. Thus, investors also anticipate this infor-
mation risk when analyzing the sustainability information
published by a company.

As stated in Hypothesis 3, we also expect the economic
environment to influence the reactions of the capital mar-
kets to an increase in the reliability of sustainability
information. To capture overall market uncertainties, we
include MKTVOLA;, which is the yearly volatility of the
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Table 4 Investor reactions to

an addition to the DJST STOXX Event window

Cumulative abnormal returns

Event window 1 Event window 2 Event window 3

Mean

(t-stat.)

Standard deviation
First quartile
Median

(z-stat.)

Third quartile

Statistic foll. Brown and Warner (1985)

#x% #% Indicate one-tailed
significance at the 0.01/0.05
level, respectively

Statistic foll. Corrado (1989)

Included observations

1.233 1.950 4.707
(4.24y%5% (4.38)%5 (5.92)%#
5.399 8.252 14.751
—1.661 —2.379 —3.392
0.599 1.105 2.131
(3.52)%%* (4.06)** (5.59)%**
3.008 5.269 10.842
(1.95y%* (2.16)%* (3.63)%5*
(2.05y%% (2.64y%5% (278
344 344 344

market portfolio. Higher values of MKTVOLA; indicate
higher overall market uncertainties.

Empirical Findings and Discussion
Capital Market Reactions

To test Hypothesis 1, we begin by computing CAR; over the
three event windows surrounding the day of the announce-
ment of the index composition changes. Table 4 shows the
results. For the shortest event window ([—2;2]), we find a
highly significant positive mean (median) market reaction of
1.233% (t-stat. = 4.24) (0.599% (z-stat. = 3.52)). Wefinda
highly significant positive mean (median) market reaction of
1.950% (t-stat. = 4.38) (1.105% (z-stat. = 4.06)) for the
second event window ([—5;5]). For the longest event win-
dow ([—10;10]), we find a highly significant positive mean
(median) market reaction of 4.707% (t-stat. = 5.92)
(2.131% (z-stat. = 5.59)). Furthermore, in accordance with
Brown and Warner (1985) and Corrado (1989), the specific
test statistics’ of the event study indicate a significantly
positive market reaction for each event window. Thus, our
findings are consistent for all three event windows. As no
additional content concerning the sustainability perfor-
mance of the company is announced on the event day, we
assume that these market reactions can be attributed to an
increase in the reliability of the previously published

° The event study-specific test statistics developed by Brown and
Warner (1980) as well as by Corrado (1989) explicitly take stock
returns over the estimation period into account. While the metric
proposed by Brown and Warner (1985) is a parametric test statistic,
the metric developed by Corrado (1989) is a rank-based non-
parametric test statistic. For a discussion of the statistical advantages
and attributes of these specific test statistics, see Brown and Warner
(1980, 1985) and Corrado and Zivney (1992), Corrado and Truong
(2008).

sustainability information. We argue that the judgment
behind the composition of the index is well founded and
based on pre-defined criteria. Consequently, we interpret
these market reactions as evidence that an increase in the
reliability of sustainability information constitutes impor-
tant information for investors. These results support our first
hypothesis, which states that investors react positively to an
increase in the reliability of a company’s sustainability
information. However, we are aware of competing expla-
nations of these market reactions in the literature. To rule out
these alternative explanations, we perform additional tests in
the following sections.

Determinants of Stock Market Reactions

We provide descriptive statistics on the variables used in
our regression in Table 5. The companies used to detect the
effects of an increase in the reliability of sustainability
information in this study show a systematic risk (BETA,) of
0.887 and a financial leverage ratio (LEVERAGE,) of
67.876%. The means and medians do not differ substan-
tially for these measures. The mean (median) market syn-
chronicity measure (SYNCHRONICITY;) is 12.027%
(5.731%), and the mean (median) unsigned proportion of
discretionary accruals (OPPORTUNISM,) is 14.924%
(6.522%). The average yearly market portfolio stock
volatility (MKTVOLA)) is 0.755%.

The mean average return on assets over the two fiscal
years prior to their inclusion in the index (PERFPRE),) (over
the two fiscal years after (PERFPOST),)) is 4.570%
(4.262%). The respective median is 4.278% (3.939%). The
mean (median) of the abnormal trading volume measure,
developed by Harris and Gurel (1986) (ATOVER)), indi-
cates that no substantial abnormal trading activities in terms
of absolute stock turnovers by volume exist at the time of
the addition to the index. The mean (median) growth rate of
stock liquidity (ATOVER)) is 4.172% (—1.777%), and the
mean (median) total change in the ownership structure
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Table 5 Descriptive statistics of continuous control variables

Mean Standard deviation Lower quartile Median Upper quartile Obs.
BETA “ 0.887 0.670 0.372 0.808 1.310 334
LEVERAGE 5) 67.876 24.959 54.915 67.489 81.151 334
SYNCHRONICITY (6) 12.027 14.502 1.678 5.731 17.987 334
OPPORTUNISM @) 14.924 35.843 2.766 6.522 12.692 334
MKTVOLA 8) 0.755 0.290 0.624 0.782 0.819 334
PERFPRE ) 4.570 9.612 1.315 4.278 7.754 334
PERFPOST (10) 4262 7.393 1.063 3.939 7.135 334
ATOVER* (11) 0.999 0.294 0.732 1.002 1.251 334
ATOVER* (12) 4.172 49.388 —3.978 —1.777 0.550 334
AOWNERSHIP (13) —10.404 25.824 —11.750 0.000 0.000 334
SIZE (14) 58,544 76,789 11,017 32,596 72,431 334

Variables as defined in Table 3

? Values for event window 2. The findings for event windows 1 and 3 are very comparable

(AOWNERSHIP;) is —10.404% (0.000%). The mean
(median) number of employees (SIZE;) is 58,544 (32,596).

Table 6 shows correlations for CAR; for all three event
windows, all continuous variables of interest, and addi-
tional continuous variables (i.e., those used to capture
index listing effects). This table provides evidence for
Hypothesis 2, as OPPORTUNISM,; is negatively correlated
with several CAR; on a statistically significant level. In line
with Hypothesis 3, we also find a significantly positive
correlation between MKTVOLA; and CAR;. Additional
correlations provide some evidence for the presence of
index listing effects because higher CAR; are associated
with an increase in ownership concentration (AOWNER-
SHIP;). Aside from a highly significant positive correlation
of BETA; and SYNCHRONICITY;, correlations between
other exogenous variables are moderately low. Further-
more, the pre- and post-index inclusion performance
measures (PERFPRE; and PERFPOST,;) show highly sig-
nificant positive correlations. We will keep these findings
in mind and take serious precautions to avoid a multicol-
linearity bias in the following sections.

Table 7 provides further evidence (in the form of uni-
variate tests) for the impact of our variables of interest on
the reactions of the capital market. We compare each
company’s market reaction (in terms of CAR;) concerning
several variables of interest. Panel A of Table 7 shows that
the investors’ reactions are stronger for companies with a
higher systematic stock performance risk (BETA;) by
trend, but we cannot document a positive impact of the
financial leverage ratio (LEVERAGE,) on the market
reaction. In Panel B of Table 7, we show that companies
with more noise trading (SYNCHRONICITY,) show sig-
nificantly stronger reactions from the market, but we are
not able to document that management opportunism
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(OPPORTUNISM,;) has any significant impact. Finally, as
shown in Panel C of Table 7, we find that the magnitude of
the market reaction to an increase in the reliability of
sustainable information is higher in times of economic
uncertainty (MKTVOLA,). Overall, these univariate results
provide limited initial evidence for our hypotheses. As
these findings could be influenced or even driven by
unexamined or latent characteristics, we apply a set of
multiple regression analyses to simultaneously evaluate the
impact of several variables of interest.

Table 8 shows the results of regressing the CAR, for each
event window on the variables of interest and on a set of
additional variables that capture potential index-inclusion
effects resulting from competing hypotheses. Furthermore,
we include SIZE; as a proxy for the size of a company. Even
though all of the analyzed companies are among Europe’s
largest 600 companies, their sizes vary considerably. This
variable also captures biasing effects arising from the general
information environment, as larger companies, on average,
tend to publish more detailed information, show more ana-
lyst coverage, and have a higher public observance than
smaller companies do (Lang and Lundholm 1996; Zhang
2006). Finally, we include INITIAL,; as a control variable to
determine if the initial composition of the index leads to
different market reactions on average. We run our regres-
sions for each of our three event windows separately. Models
1, 3, and 5 are performed without the additional variables,
models 2, 4, and 6 use all of the variables, as stated in Eq. 2.

The first two variables of interest refer to the investment
risk of the company. We include these variables because
investors holding stocks of high-risk companies are par-
ticularly interested in company-specific information. We
find that a higher systematic stock risk (in terms of BETA;)
leads to higher positive market reactions. These findings
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Table 7 Determinants of investor reactions to an addition to the DJSI STOXX (univariate results)

Hypotheses Cumulative abnormal returns Obs.
Event window 1 Event window 2 Event window 3
Referring hypothesis Expected sign  Mean Median Mean Median Mean Median

Panel A. Univariate results for investment risk measures

BETA
Higher than median 1.491 0.684 2.723 1.256 6.235 1.694 172
Lower than median 0.974 0.430 1.176 0.839 3.180 2.553 172
Difference H, + 0.517 0.254 1.547 0.417 3.055 —0.859 344
t-stat. (0.88) (0.28) (1.74)**  (1.05) (1.93)**  (0.09)

LEVERAGE
Higher than median 0.690 0.578 1.831 1.088 5.553 2.002 172
Lower than median 1.776 0.627 2.069 1.105 3.861 2.144 172
Difference H, + —1.086 —0.049 —0.238 -0.017 1.692 —0.142 344
t-stat. (1.87)**  (0.90) 0.27) (0.09) (1.06) (0.83)

Panel B. Univariate results for investment risk measures

SYNCHRONICITY
Higher than median 0.536 0.126 1.383 0.771 3.480 0.996 172
Lower than median 1.930 1.036 2.517 1.453 5.935 5.266 172
Difference H, - —1.394 —-0.910 —1.134 —0.682 —2.455 —4.270 344
t-stat. (2A41)**%  (2.50)***  (1.28) (1.35)* (1.55)* (2.42)%%%

OPPORTUNISM
Higher than median 1.288 0.176 1.914 1.172 4.776 1.835 172
Lower than median 1.177 0.803 1.986 1.032 4.639 2.396 172
Difference H, + 0.111 —0.627 —0.072 0.140 0.137 —0.561 344
t-stat. (0.19) (0.81) (0.08) (0.59) (0.09) 0.51)

Panel C. Univariate results for economic environment measures

MKTVOLA
Higher than median 2.672 2.325 3915 2.847 10.31 8.398 173
Lower than median —0.222 —0.242 —0.038 0.217 —0.965 —0.441 171
Difference Hj + 2.894 2.567 3.953 2.630 11.275 8.839 344
t-stat. (5.15)*#%  (5.15)***  (4.57)*** (4.24)%**  (7.66)***  (7.23)%%*

#kx k%% Indicate one-tailed significance at the 0.01/0.05/0.1 level (in accordance with the expected sign), respectively

3are (F-stat. = 2.69)*** (F-stat. = 3.76)*** and (F-stat. =
3.58)%** respectively.'” The adjusted y*-test statistics for
event windows 1, 2, and 3 are (adj. xz—stat. = 22.87)*** (adj.
y-stat. = 17.12), and (adj. yP-stat. = 27.08)***  respec-
tively. In our regression analyses, industry effects are not
consistent at all (un-tabulated findings). Cross-sectional
variations by country are less significant. ANOVA F-test
statistics for event windows 1, 2, and 3 are (F-stat. = 1.34),
(F-stat. = 2.65)*** and (F-stat. = 2.01)*** respectively.
Adjusted Xz-test statistics for event windows 1, 2, and 3 are
(adj. y*-stat. = 4.82), (adj. y*-stat. = 13.97), and (adj.
yP-stat. = 7.13), respectively. Again, the effects in our
regression analyses are inconsistent. In line with Dilling
(2008), we find that the initial listing of the index leads to

19 In this paragraph: ***p < 0.01, **p < 0.05, and *p < 0.1.
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significantly higher positive market reactions for event win-
dows 1, 2, and 3, with a mean-inequality of (¢-stat. =
2.69)*** (t-stat. = 3.76)***, and (r-stat. = 3.58)***, respec-
tively, and a median-inequality of (z-stat. = 1.83)%,
(z-stat. = 3.98)*** and (z-stat. = 5.86)***, respectively. The
inclusion of the initial listing largely explains the divergence of
our findings from those of Consolandi et al. (2009). Aside from
this divergence, we are not able to document any trend over
time at any conventional significance level.

Further Discussion of Competing Hypotheses

As explained previously, prior researchers have discussed
alternative explanations for market reactions to index
inclusions. To evaluate whether index inclusions could be
explained by the “price pressure hypothesis,” as suggested
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by Harris and Gurel (1986), we also analyze the trading
volume around the time of the index inclusion and the
reversals of price reactions after the index inclusion. We
measure the abnormal trading volume over each event
window in accordance with Harris and Gurel (1986), as
described in Panel B of Table 3. In contrast to the claims of
the “price pressure hypothesis,” we neither find an increase
of trading volume immediately after an addition to the index
nor a reversal of the price reaction in the days after the
addition (see the increase of the positive market reactions
with the length of the event windows). Specifically, we find
for event windows 1, 2, and 3 an average abnormal trading
volume of 0.996 (z-stat. = 0.32), 0.999 (z-stat. = 0.06), and
1.008 (z-stat. = 1.05), respectively, as well as a median
abnormal trading volume of 0.996 (z-stat. = 0.34), 1.002
(z-stat. = 0.15), and 1.005 (z-stat. = 0.27), respectively.

The “information certification hypothesis” predicts that
positive market reactions occur because of the prospect of
higher profitability of the company in the future. However,
we do not find significant differences in the profitability of
companies newly included in the DJSI STOXX and the
profitability of STOXX 600 companies not included in the
DIJSI. The mean (median) profitability of companies
included in the DJSI STOXX over the 2 years after the
index inclusion is 4.262% (3.939%), and companies of the
STOXX 600 not included in the DJ STOXX show a mean
(median) profitability of 4.526% (4.049%) in the same
time period (mean-inequality test: ¢-stat. = 0.395; median-
inequality test: z-stat. = 0.958).

Interaction of Company Risks and Economic
Uncertainties

We examine whether our company-level risks occur in
times of economic uncertainty. We thus include the interac-
tions of our company-level investment and information risk
measures (inclusion of individual interactions but also
simultaneous inclusion of four interactions) with our proxy for
economic uncertainty in each cross-sectional regression. Un-
tabulated regression results show that the interaction term
BETA, - MKTVOLAis positive at a significant level for each
model (#-statistics higher than 2.00 for each model indicating
significance of 5% or more), but other interactions are widely
insignificant and show inconsistent effects. These findings
suggest that the systematic investment risk of a company
affects the reactions of the market to the company’s addition to
the index during times of economic uncertainty. However, we
are not able to provide broader evidence for the impact of the
underlying economic situation on the abovementioned risk."’

1 We note that CAR; and the interaction term BETA; - MKTVOLA;
is related by construction. Thus, we cannot ultimately rule out that
these findings are technically driven by the definition of variables.
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Effects of a Deletion from the Sustainability Index

The main challenge of this study is to examine the effects
of an increase in the reliability of sustainability informa-
tion. To do so, we represent this increase by using the
effects of an addition to the sustainability index. Conse-
quently, a deletion from the DJSI STOXX should decrease
the reliability of the sustainability information and result in
negative CAR; in each event window. However, we are not
able to document such an effect at a high level of signifi-
cance. For event windows 1, 2, and 3, we find mean CAR;
of 0.130% (t-stat. = 0.35), —0.171% (t-stat. = 0.40), and
0.439% (t-stat. = 0.60), respectively, and median CAR; of
—0.223% (z-stat. = 0.78), —0.817% (z-stat. = 1.44) and
—0.830% (z-stat. = 0.64), respectively. We take these
heterogeneous and insignificant findings as evidence for a
trade-off between the increased reliability of the (low)
sustainability performance of a company (positive impact)
and the economic consequences of being delisted from the
index (negative impact). An alternative reason for the
insignificant market reactions on index deletions is that the
circumstances that lead to the deletions may be anticipated
by investors before the index publisher’s decision is pub-
lished. This alternative explanation seems plausible
because renunciations and infringements of sustainability
principles are usually well documented by the media.
When a delisting announcement can be anticipated, the
capital markets should have already priced the conse-
quences of delisting. Thus, the official announcement of
the delisting does not provide new information to the
capital markets. For example, in 2007, BP was accused of
serious safety failures and pollution of the environment
after one of BP’s refineries exploded (Baker et al. 2007). In
2008, Société Générale lost 4.9 billion Euros in a trading
fraud that uncovered shortcomings in their organizational
structure (The New York Times 2008). In both cases, this
information was published before their deletions were
officially announced, allowing the capital markets to
anticipate their deletions.

Both companies (BP and Société Générale) have been
picked as examples for failures in their sustainability per-
formance. When these failures became obvious, the capital
market knew about the shortcomings in their sustainability
performance. Thus, the capital market was able to antici-
pate the deletion of these companies from the index prior to
the following annual index composition. Similarly obvious
examples do not exist for additions to the sustainability
index. On the one hand, this lies in the nature of media
coverage, since the media more often report negative than
positive news. On the other hand, an investor cannot tell by
a single positive news report if the company shows a
good overall sustainability performance. A good overall
sustainability performance is needed to be listed in the
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sustainability index. Thus, deletions can easier be antici-
pated by the capital market than additions. Accordingly,
additions can easier be statistically measured than
deletions.

The assessment of the publisher of the index is more
reliable than the assessment of an investor who does not
have an extensive expertise in assessing sustainability
performance. Yet, the publisher’s assessment is not fully
reliable, since companies that only pretend to act sustain-
ably, might be listed wrongly until they show obvious
failures (like BP and Societé Génerale).

The index publisher assesses information that is publicly
available and information that is based on the questionnaire
filled by the company that potentially will be listed. If the
overall sustainability performance is positive, the company
will be listed. Thus, companies might be listed wrongly
because they have concealed bad sustainability perfor-
mance. In addition, the sustainability performance of a
company might change over time, when short-term targets
become more important to the company’s management
than long-term targets. Consequently, the assessment of the
publisher of the index is much more reliable than the
assessment of an investor without extensive expertise in
assessing sustainability performance. However, even the
assessment of the publisher is not guaranteed to be fully
accurate at all times.

Further Sensitivity Analyses

First, we use alternative methods to calculate CAR;. In
particular, we use the well-established market-adjustment
methodology (e.g., Palmrose et al. 2004, p. 68). For event
windows 1, 2, and 3, we find mean market-adjusted CAR;
of 0.659% (t-stat. = 1.25), 1.277% (t-stat. = 2.93), and
3.646% (t-stat. = 3.00), respectively. Regressions for the
market-adjusted values lead to findings that are consistent
with our original model in principle; however, the findings
suffer from very low overall fits.

Second, we perform our tests again using alternative
benchmark indexes: the unmodified STOXX 600 and a
self-computed, equally weighted index containing all
European publicly traded companies. Market reactions
evaluated based on the STOXX 600 as the benchmark
index are lower but hold on a relatively high level of sig-
nificance. For event windows 1, 2, and 3, we find average
CAR; of 0.243% (t-stat. = 1.59), 0.957% (t-stat. = 2.00),
and 2.984% (t-stat. = 1.56), respectively. Overall, the
findings concerning Hypotheses 2 and 3 are comparable,
but the overall fits of the regression models are almost
bisected. We attribute this lower level of investor reaction
to the companies added to the DJSI STOXX remaining in
the STOXX 600. As a result, the benchmark index itself is
seriously influenced by their inclusion. Using an equally

weighted index containing all European publicly traded
companies, we document similar market reactions: for
event windows 1, 2, and 3, we find average CAR; of 1.297%
(t-stat. = 3.36), 1.358% (t-stat. = 2.41), and 3.869%
(t-stat. = 4.37), respectively. In our regression models,
several variables showing significant effects remain at least
at the aforementioned levels of significance. Nonetheless,
the overall fits of the regression models are lower.

Third, to capture the impact of various aspects of the
market reaction, we include a set of control variables in our
regression models, as shown in Table 6. To ensure that our
findings are not overly influenced by the definitions of
these variables, we replace these definitions with alterna-
tive ones. For BETA; (SYNCHRONICITY;), CAPM-beta
(R?) based on the STOXX 600 acts as a proxy for the
market portfolio, and 3 month EURIBOR acts as the risk-
free rate calculated over the fiscal year. For LEVERAGE;,,
we use the percentage of debt to common equity at the
beginning of the fiscal year. For OPPORTUNISM;, we use
the unsigned abnormal working capital accruals, as defined
by DeFond and Park (2001). For PERFPRE; and PERF-
POST;, we use the return on equity, defined as net income
scaled by lagged total equity over each fiscal year. For
SIZE,;, we use the average daily market capitalization in
thousand Euro over the fiscal year. Using these alternative
definitions increases multicollinearity in the regression
analyses, but we find neither distinguishingly different
impacts on the market reactions nor importantly different
overall fits of the regressions. In addition, we aggregate our
four company risk indicators, which correspond to
Hypothesis 2, by using a principal components analysis
(PCA) (Jolliffe 1982) that results in only two factor scores
with an Eigenvalue higher than one that represent 71.145%
of the total information. We also observe that the overall
market uncertainty measure (MTKVOLA;) has a highly
significant positive impact on several regression models,
explaining the magnitude of the CAR; as shown in
Table 7. We do not pursue these regression models because
both factor scores of the company risk indicator variables,
which show an insignificant impact in each regression
model, cannot be interpreted in several settings. We also
evaluate if the ownership structure of the company influ-
ences the magnitude of the CAR; as it seems to be think-
able that companies which are dominated by large
shareholders react differently to the index inclusion. We
define the ownership structure of the company as the per-
centage of closely held shares at the end of the fiscal year.
However, we are not able to detect any impact of this
variable within our multivariate cross-sectional analyses.
We do not include the ownership structure in our final
multivariate regression as once more considerable multi-
collinearity issues concerning the further control variables
arise.
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Fourth, in line with Hypothesis 3, we attempt to eval-
uate the impact of the general economic environment on
the magnitude of market reactions by including the vola-
tility of the market portfolio (MKTVOLA;) in our multiple
regressions, as shown in Table 7. We are aware that this
variable covers only one possible aspect (i.e., market
uncertainty) of the general economic environment. For this
reason, we alternatively use the overall performance of the
European market portfolio for each year and the growth
rate of the gross domestic product of all European countries
as control variables. The findings for the company risk
indicator variables under Hypothesis 2 hold or even
become more significant, yet serious multicollinearity
biases arise. In addition, the findings vary considerably
throughout the different regression models. Thus, we
concentrate on the volatility of the market portfolio as only
this variable has a consistently negative impact on the
CAR; (as predicted in Hypothesis 3). Moreover, this vari-
able has the highest explanatory power (in terms of
adjusted R?) of all of the variables discussed above.

Conclusions

Information about the sustainability performance of a
company is described almost universally as highly impor-
tant for investors’ decisions. A wide range of theoretical
and empirical studies discuss the relevance of such infor-
mation, coming to heterogeneous conclusions. However,
less attention, especially in empirical studies, has been
devoted to reliability, which is the second indispensable
component of useful information. In most countries, little
disclosure about the sustainability performance of compa-
nies is required or enforced by law. As a result, sustain-
ability information is published widely and voluntarily
without sufficient external review from independent
institutions.

We set out to explore whether this lack of reliability of
sustainability information is taken into account by inves-
tors when determining the market value of a company. To
achieve this goal, we examined the reactions of the market
for events that increase the reliability of companies’ sus-
tainability information but do not provide additional CSR
information to the market. To fulfill these requirements, we
analyzed the additions of companies to an internationally
important sustainability index and considered possible
determinants for the reactions of the market.

First, our results suggest that investors consider the
reliability of sustainability information when determining
the market value of a company. We find positive reactions
to an objective external assessment of sustainability
information in the form of highly significant positive
abnormal returns for short time windows surrounding the
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day a company is added to the sustainability index. This
finding seems plausible as we expected no further antici-
pation of relevant sustainability information (which can be
positive or negative from the investors’ perspective) but an
increase in the reliability of this information.

Second, we document that the benefits of an increase in
the reliability of sustainability information vary cross-sec-
tionally. Using univariate tests and multiple regression
approaches, we find that investors of companies character-
ized by a higher “investment risk” (e.g., higher systematic
stock return risk and higher financial leverage ratio) benefit
even more from the objective external assessment. Fur-
thermore, we show that the positive market reaction related
to the increase in the reliability of sustainability information
is higher for companies with a higher “information risk”
(e.g., less predictable future stock performance and higher
“information manipulation slope” of the management).

Third, evaluating the impact of the overall economic
environment, we find that the benefits of an increase in the
reliability of sustainability information are considerably
higher in times of economic uncertainty (e.g., in times of
economic downturns and of higher stock volatility).

In our empirical study, we account for confounding
events and biasing effects at several stages. Based on well-
established, fundamental economic theory, we develop
three hypotheses concerning the reliability of sustainability
information, which we tested empirically. We provide a
wide range of sensitivity analyses to ensure the robustness
of our findings and to evaluate whether our findings could
be explained by competing hypotheses. We take our the-
oretical substantiation and our statistical findings as indi-
cation but not as ultimate proof for the described impacts.
Future research at this intersection of ethics, business, and
psychology might help to understand the mechanisms
behind investors’ valuation of highly abstract and qualita-
tive pieces of information such as the sustainability per-
formances of companies.
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