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A large-scale analysis of the heterogeneity of markets’
reactions to the disclosure of nonfinancial information
Simone Cenci

Imperial College Business School, London, UK

ABSTRACT
To allocate capital to its most sustainable use, market participants
need information on companies’ sustainability plans and initiatives.
This information is disclosed in sustainability reports, but the
disclosure process is largely unregulated and voluntary. When do
sustainability reports convey relevant information? To answer this
question we estimate the heterogeneous effects of nonfinancial
disclosure on analysts’ estimates of earnings and firms’ equity
values. We have found that the information content of nonfinancial
disclosure is larger when firms are subject to greater information
asymmetry, and when nonfinancial information is integrated within
a financial context. Moreover, positive responses have a long-lasting
impact while negative shocks are corrected within a short window.
Overall, our work suggests that market participants’ interest in
standalone nonfinancial information is limited, and integrated
reporting increases the value of sustainability reports.
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1. Introduction

The pressing need for a transition to a sustainable economy is currently driving a large
amount of capital towards funds and corporations that claim to allocate it to sustainable
projects and initiatives (Schoenmaker and Schramade 2019; Boffo and Patalano 2020;
Christensen, Hail, and Leuz 2021). This structural shift of capital markets from being
a purely profit maximization instrument into a value creation system is key to address
the main challenges of our era, from climate change (Tol 2009; Nordhaus 2017; Stan,
Watt, and Sanchez-Azofeifa 2021) to structural social inequalities (Greenwald, Lettau,
and Ludvigson 2019). In order to allocate capital to its best use, it is crucial that
market participants have access to transparent information on both financial and nonfi-
nancial activities and performance of public corporations.

Information about firms’ financial information is released in quarterly and yearly
financial statements, and it is well known that publication of financial data is an impor-
tant process to transfer information from insiders (e.g. management) to outsiders (e.g.
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market participants and other stakeholders). Information transfer lower information asym-
metry (Verrecchia 1982; Diamond 1985; Barron, Byard, and Kim 2002) which in turn affects
important aspects of a corporation from its cost of capital (Akins, Ng, and Verdi 2012; Arm-
strong et al. 2011) to its financing choices and capital structure decisions (Myers 1984).While
the importance of financial information disclosure for market participants is well established,
the role of nonfinancial disclosure in the information transfer process is less well understood
(Cho, Lee, and Pfeiffer 2013; Christensen, Hail, and Leuz 2021). Yet, to properly allocate
capital to its most sustainable use, it is crucial that markets’ participants properly process
information on the nonfinancial activities of a corporation.

Publicly traded firms can disclose nonfinancial information in annual sustainability
reports. While the publication of these reports is a largely voluntary and unregulated
process, the number of firms that issue some form of sustainability information has increased
dramatically in the past few years, reaching 96% of the world’s largest 250 companies and 80%
of the N100 companies in 2020 (GRI, and SASB 2021). However, given the lack of systematic
regulations in reporting standards and the discretion on the format and content of the infor-
mation released in sustainability reports, a central question is to what extent and under what
conditions sustainability reporting convey relevant information. In this context, in order to
assess if, analogously to financial statements, the disclosure of nonfinancial information trans-
fers relevant information to markets and its participants, a number of empirical works have
looked at the average effect of corporate social responsibility (CSR) reporting on analysts’ esti-
mates of earnings (Pflugrath, Roebuck, and Simnett 2011; D.S. Dhaliwal et al. 2012; Becchetti,
Ciciretti, and Giovannelli 2013; Hope, Hu, and Lu 2016), firms’ market values (Cormier and
Magnan 2007; Cheung 2011; Du et al. 2017; Du and Yu 2021), and cost of capital (Luo and
Bhattacharya 2009; El Ghoul et al. 2011; D. Dhaliwal et al. 2014; Chava 2014).

In the following, we will review the main findings from the literature and propose a
new approach to address important gaps. Broadly speaking, we are going to argue that
two important limitations of previous works are a narrow focus on small samples and
on average population effects. Specifically, we show that the effect of CSR disclosure is
highly heterogeneous in both significance and sign, and these heterogeneities depend
on important firms’ characteristics. In particular, on the information asymmetry
between insiders and outsiders. Overall, our work provides new insights on the role of
sustainability reporting in market dynamics.

1.1. Related literature

Two of the most important recipients of sustainability reports are financial analysts and
investors (Christensen, Hail, and Leuz 2021). Analysts are important actors in market
dynamics. They are intermediaries that transform the information contained in
financial reports into actionable and complementary information for investors
(Barron, Byard, and Kim 2002; Zadeh et al. 2021). While it is well established that ana-
lysts are good processors of financial information, their role in processing nonfinancial
information is still not well understood. In this context, a number of works have
looked at the relation between CSR reporting and analyst reactions. Aerts, Cormier,
and Magnan (2008), D.S. Dhaliwal et al. (2011), D.S. Dhaliwal et al. (2012) and
Cormier and Magnan (2015) have found a negative association between CSR disclosure
and analysts’ forecasting error, i.e. analysts tend to assess better the value of firms that
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disclose nonfinancial information through standalone sustainability reports. Moreover,
other works have found that the capacity of analysts to assess firms’ risk is positively cor-
related with the specificity of the disclosure (Hope, Hu, and Lu 2016). Similarly, analysts
appear to put more weight on firms that issue CSR reports assured by an external
accounting firm (Pflugrath, Roebuck, and Simnett 2011).

To assess the impact of the publication of sustainability report on investors, previous
studies have looked at the effect of disclosure on realized stock returns. However, as
argued by Christensen, Hail, and Leuz (2021), most studies in the literature focus on
markets’ reaction to information about CSR activities and exposure, rather than the dis-
closure itself. One of the few studies that look at the effect of disclosure on stock returns is
Du et al. (2017). In their work, the authors performed an event study on cumulative
abnormal returns around the publication period and have found a statistically significant
short-termmarket reaction. Moreover, they have found that the effect is smaller when the
information contained in the CSR reports is released through other channels before pub-
lication. Other studies (Du and Yu 2021) have looked at the relation between a number of
characteristics of the reports (e.g. readability and tone) and have found that clarity in the
language is positively associated with markets’ responses to publications. Both studies
focused on a small sample of US firms.

Other works have looked at the impact of CSR reporting on investors via the effect of
CSR disclosure on cost of capital. Broadly speaking, the cost of capital is the market
expected return of a firm, i.e. the discount rate that markets apply to its expected cash
flow. In imperfect equity markets information asymmetry increases the cost of capital
(Armstrong et al. 2011; Hail and Leuz 2006; Easley, Hvidkjaer, and O’Hara 2002). There-
fore, it is expected that any event that lowers the former (e.g. information disclosure)
should also impact the latter. In this context, we expect that if there is any information
transfer from CSR reports to markets, there should also be a measurable effect on cost of
capital. Similarly to the analysis of stock returns, most works focused on the effect of CSR
activities on cost of capital (Christensen, Hail, and Leuz 2021). Studies that focused on
reporting have found mixed evidence: some works have found a negative relation
(Plumlee et al. 2015; Matsumura, Prakash, and Vera-Munoz 2017) while other have
found positive (Richardson and Welker 2001) or no effects between the two (Clarkson
et al. 2013).

1.2. Hypotheses development

Overall, existing evidence suggests that CSR reporting transfers relevant information to
markets and their participants. These findings are well summarized by Christensen, Hail,
and Leuz (2021) in a recent extensive review of sustainability reporting. However, con-
clusions from previous works are, except for a few studies (such as D. Dhaliwal et al.
2014), drawn from relatively small samples, and are mainly conclusions about average
effects estimated through regression approaches.

These two limitations have important consequences for the generalizability of the
findings. Specifically, focusing on small samples might bias the importance of the
events through sample selection issues. For example, conclusions from samples made
of large US firms (as in several previous studies (Clarkson et al. 2013; Plumlee et al.
2015; Krüger 2015; Du et al. 2017; Du and Yu 2021)), can be biased by the stakeholders’
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pressure and scrutiny faced by these firms, which are less prevalent in smaller inter-
national firms (Seroka-Stolka and Fijorek 2020). Using regression approaches instead
is problematic for two reasons. First, despite it is well known that regression coefficients
are unbiased estimates of causal effects only under very stringent assumptions (Pearl
1995; Gow, Larcker, and Reiss 2016; Pearl, Glymour, and Jewell 2016; Cenci and Kealho-
fer 2022), these assumptions are rarely tested ex-ante on data. Therefore the causal
interpretation of regression coefficients is often difficult to justify (Gow, Larcker, and
Reiss 2016). Second, and most importantly, because regression coefficients measure
average effects, they might mask important heterogeneities, such as for example the inci-
dence of statistically significant effects and the relative importance of positive versus
negative effects.

In light of these limitations, to better understand the effect of nonfinancial disclosure
on markets and their participants, at the global level, the goal of this paper is to estimate a
firm-level -- heterogeneous - effect of sustainability reporting on analysts revision of
earnings, firms’ equity value and cost of capital. Notably, this approach is in stark con-
trast with the existing literature that focuses on population effects (Christensen, Hail,
and Leuz 2021). To estimate heterogeneous effects we developed a non-parametric and
non-regression based approach which is tested against a number of null models. More-
over, differently from previous studies, which are often limited in sample size and geo-
graphical distribution, here we focus on a large sample of firms (� 4000), countries
(41) and events (� 20, 000) . The events include publications of CSR and integrated
reports as well as other nonfinancial communications to stakeholders (see Section 2).

The implicit hypotheses we are going to test in this paper are the following:

(1) There is a significant heterogeneity in markets’ reactions to the disclosure of nonfi-
nancial information and,

(2) Information asymmetry between insiders and outsiders is an important factor in
determining whether or not the disclosure of nonfinancial information conveys rel-
evant information to markets and their participants.

Our first hypothesis is motivated by several reasons. Firstly, it is well known that CSR
issues are not equivalently material for all firms (Eccles and Serafeim 2013; Nardi et al.
2021). For example, firms exposed to higher environmental risks, such as firms in the
oil and gas industry, require different managerial strategies to protect their earnings
from changes in regulatory frameworks and other stakeholder pressures compared to
firms in low-emitting sectors (Ahman 2020; Yuen et al. 2023). Therefore, we expect
that analysts respond differently to the information released by companies in these
sectors, since their nonfinancial practices are directly related to their financial risks. Sec-
ondly, we do not expect these differences to exist only across sectors, but also within the
same sector across different firms and more importantly, within the same firms across
time. For example, firms that venture into new products might take on new risk that
is directly related to their CSR exposure and therefore analysts might value this risk
differently based on the information released in CSR reports (Ioannou and Serafeim
2015; Liu, Ju, and Gao 2021). All these sectors, firms and time differences can be captured
by regression approaches, by for example, carefully controlling for sectors and countries
differences, but only to the extent that they change the value of the average coefficients.
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Yet, these average values can mask important heterogeneities. In other words, rather than
asking the question as to whether or not the disclosure of nonfinancial information is
relevant to markets’ participants and estimating an average sign, here we introduce an
approach to identify when this information is relevant and how the sign of the reaction
is distributed across our sample.

After identifying the heterogeneities of markets’ reactions to the disclosure of nonfi-
nancial information, we investigate what type of firms characteristics are, on average,
associated with significant responses. Our main hypothesis is that significant markets’
reactions are driven by the (time-varying) level of information asymmetry, i.e. the
higher the information asymmetry the higher the likelihood that markets’ participants
react to the disclosure of CSR information. The hypothesis is directly related to several
studies that have investigated the role of information asymmetry in market reactions
to CSR disclosure (Healy and Palepu 2001; Muslu et al. 2019; Hinze and Sump 2019;
Zadeh et al. 2021; Rossignoli, Stacchezzini, and Lai 2022). Generally, we expect that like-
lihood of market reactions (e.g. analysts’ revision of earnings) to CSR disclosure and
information asymmetry are positively correlated for two main reasons. First, several
studies have shown that CSR disclosure can partially substitute financial disclosure
(Zadeh et al. 2021) and it is well known that the effect of financial disclosure on
markets is higher for high information asymmetry firms (Diamond 1985; Barron,
Byard, and Kim 2002). Second, we expect market reactions to be greater when baseline
information is more opaque (i.e. surprises are greater when priors are less well defined),
which is the case when information asymmetry is higher (Fink 2021).

1.3. Contribution and the organizational structure of the paper

Overall, our study contributes to the stream of CSR literature that analyses the impact of
sustainability reporting on markets and their participants (Christensen, Hail, and Leuz
2021). In particular, it extends the investigation of several previous studies to include
a more in depth, large scale and non-parametric analysis of the heterogeneity of
markets’ reactions to the disclosure of nonfinancial information. In this context, the
main contributions of this work are to (1) provide evidence in support to the hypothesis
that, while at the population level sustainability reports have a positive and statistically
significant effect on markets, at the firm-level, we observe a significant variation,
which include insignificant and also negative effects; and (2) to show that information
asymmetry and integrated reporting are the main factors that determine markets’ reac-
tions to disclosure of nonfinancial information at a global scale.

In our analysis, we looked at the effect of nonfinancial disclosure on financial analysts’
estimates of earnings, realized market value of equity and cost of capital. Looking at ana-
lysts’ reactions to CSR publications, we have found that the effects are statistically signifi-
cant only for � 40% of the firms in our sample. Moreover, while the average effect is
positive, we observe a significant number of negative, and statistically significant reac-
tions. In line with our hypothesis, analysts’ reactions to the publication of sustainability
reports are larger for companies subject to greater information asymmetry, i.e. for com-
panies where insiders have a markedly superior information than outsiders. Similarly,
analysts value nonfinancial information more when integrated with information about
financial strategies and performance, as reported in integrated reports. We did not put
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forward any hypothesis concerning the role of integrated reporting, but our results are
robust, economically significant and extend to a global scale previous findings that
focus on countries with mandatory integrated reporting (Barth et al. 2017; Caglio,
Melloni, and Perego 2020).

Focusing on the effect of disclosure on markets’ value of equity, we have found that the
negative effects are relative short lived while positive effects are larger and long-lasting.
This result complement previous population level findings that documented average
positive effects (Du et al. 2017). Moreover, effects on equity value are larger (in absolute
value) after the disclosure of integrated reports. Finally, we have found no evidence in
support to the hypothesis that the disclosure of nonfinancial information has a measur-
able effect on firms’ cost of capital. This result is robust to different measures of cost of
capital.

We now turn to present our methods and results in further detail, and we leave a more
in-depth discussion of the findings to the final section of the paper. The paper is orga-
nized as follows: in Section 2, we present our dataset with a focus on its geographical,
sectorial, and temporal composition. In Section 3, we present our approach to estimate
the heterogeneous effect of sustainability reporting and to test our hypothesis. In Section
4, we present our results. Finally, in Sections 5 and 6, we discuss our findings and their
implications.

2. Data

Our dataset includes a global sample of publicly listed firms for which we could collect
data on CSR publications in the form of either standalone CSR reports, integrated
reports, annual reports with nonfinancial sections1 or other form of communication of
nonfinancial information to stakeholders. Examples of these communications include
sustainability statements, health and safety statements and community-related activities.
Communications on websites are included only if they are updated annually. We down-
load the CSR publication dataset from REFINITIV (data item TR.CSRReporting) and we
only include firms with at least three years of observations. The REFINITIV dataset also
includes information on the reports themselves. In particular, if the reports have an
external auditor, if they follow GRI guidelines, and if they include information on
global or local activities. The reports are also associated with a title. The titles do not
follow a specific format, so we classify a report as to be an integrated report if the
words: annual report, integrated reports, annual financial or 10-K are in the title. Other-
wise, the report is a standalone report. Some of the standalone reports are minor com-
munications, but we did not exclude these documents because the Refinitiv screening
is organized so that minor communications are included if and only if they are the
only available sustainability reports for the firm. Overall, we have a sample of 4565
firms and 29, 823 events (i.e. disclosure of nonfinancial information) from 2009 to 2020.

For each firm in the CSR issuance dataset, we download analysts estimates of earnings
from the Institutional Brokers’ Estimate System (I/B/E/S) through the REFINITIV API.
Specifically, we focus on mean estimated Earning Before Interests, Tax, Depreciation and
Amortization (EBITDA) and Earnings Per Share (EPS) (data items TR.EBITDAMean,
TR.EPSMean). The I/B/E/S dataset also includes the dates of companies’ announcements
of earnings. Additionally to information on financial and nonfinancial disclosure and
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analysts’ revision of earnings, we download data on offering announcements dates and
M&A announcements dates from S&P Capital IQ as well as data on ESG rating
announcements dates from MSCI. From the full sample, we remove data from 2020
because during the COVID-19 crisis, there might have been many unobserved events
that drove analysts estimates of earnings around the time of disclosure of nonfinancial
information (particularly news and social media communications which we do not
include in our dataset). However, we will use data from 2020 in one of our robustness
tests. Finally, we remove observations with an event date prior to the end of the fiscal
year reported in the report. This is a small sample of observations (� 1%). To match
firms in the different datasets we use ISIN numbers. When ISIN numbers are not
available for a perfect match, we match by company name after removing special char-
acters and punctuations. After merging the REFINITIV, I/B/E/S, S&P, and MSCI data-
sets we are left with 4305 firms and 21903 CSR events. The total number of firms and
events drop to 3073 and 16879, respectively, when we account for missing or not
enough data around some of the events and overlapping windows with other
announcements.

A summary view of the data is shown in Table 1. The table shows a summary statistics
of the event dataset by sectors, regions, and year of announcement. Table S1 shows the
composition by country. Notice that the number of announcements and nonfinancial

Table 1. Number of announcements.
Earnings announcement M&A, Offerings, ESG ratings Nonfinancial disclosure

Region
Asia-Pacific 7509 12,886 7509
Europe 7922 15,800 7922
Latin America and Caribbean 941 1222 941
United States and Canada 5531 15,531 5531
Sector
Communication Services 1204 2908 1204
Consumer Discretionary 2609 4207 2609
Consumer Staple 1756 2980 1756
Energy 1506 2636 1506
Financial 2047 9203 2047
Health Care 1318 2508 1318
Industrial 4388 7210 4388
Information Technology 1554 2803 1554
Material 2798 4396 2798
Real Estate 1341 3957 1341
Utilities 1382 2631 1382
Year of announcement
2009 821 460 821
2010 1312 3093 1312
2011 1799 3885 1799
2012 1762 4318 1762
2013 1789 4296 1789
2014 1924 4386 1924
2015 2003 4049 2003
2016 2220 4766 2220
2017 2388 5336 2388
2018 2693 5193 2693
2019 3192 5657 3192
Total 21903 45,439 21,903

The table shows the count of the number of announcements by geographies, sectors and years. Table S1 shows the count
by country. The first and third columns are identical because we have matched the earnings and nonfinancial disclosure
announcements so that a firm is in the universe in a particular year if we have data on both.
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disclosures is not necessarily representative of sectors and regions’ true distributions. For
example, we have a large number of nonfinancial disclosures in the Industrial sector. The
number is significantly larger than the number of disclosure in, for example, Consumer
Staple. However, this difference might be due simply to a sector bias in the REFINITIV
dataset, not to a true difference in the behavior of the firms in the two sectors. On the
other hand, the trend in the number of nonfinancial disclosure per year is representative
of the true distribution, i.e. the number of firms that disclose nonfinancial information
has grown significantly (more than doubled) during the sample period. Notice as well
that the total number of events in the dataset is significantly larger than the one
shown in the table. We only focus on this subset of events because it is the overlap of
all financial and nonfinancial announcements. Table 2 shows a summary statistics of
the characteristics of the CSR reports including the proportion of integrated reports,
the fraction of reports that went through an external audit, the fraction of reports that
follow GRI guidelines and report on global (as opposed to regional) CSR activities.
Table S2 shows the composition by country. Notice that information on External
audit, GRI guidelines and Global activities are available only for approximatively 30%
of the observations in our sample. Therefore, the proportions of these three variables
refer to a subset of the full sample.

Table 2. Statistics of the nonfinancial disclosure.
Integrated report (%) External audit (%) GRI guidelines (%) Global activities (%)

Region
Asia-Pacific 33 84 97 79
Europe 43 81 96 94
Latin America and Caribbean 34 70 99 94
United States and Canada 12 55 97 95
Sector
Communication Services 36 83 96 92
Consumer Discretionary 33 77 96 85
Consumer Staple 31 73 97 91
Energy 26 71 97 96
Financial 35 81 97 90
Health Care 34 71 95 92
Industrial 33 76 95 86
Information Technology 24 75 98 85
Material 27 72 98 92
Real Estate 37 72 95 92
Utilities 26 80 99 94
Year of announcement
2009 27 61 94 93
2010 40 56 80 94
2011 39 66 84 92
2012 32 83 99 92
2013 32 83 99 91
2014 30 84 99 90
2015 28 82 100 90
2016 31 79 99 89
2017 30 80 100 88
2018 31 79 99 88
2019 31 79 100 88

The table shows the composition by geographies, sectors, and years, of the nonfinancial disclosures in terms of fraction of
integrated reports, audited reports, reports that follow GRI guidelines, and reports that disclose on global activities. The
fraction is calculated with respect to the total numbers of reports shown in Table 1 (third column) after removing
missing values of the variables as explained in Section 2. Table S2 shows the composition by country.
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Additionally to events data, we also download cost of capital and equity data
from REFINITIV (data items TR.WACC, TR.ClosePrice), and accounting data from
COMPUSTAT. Emission data are from TruCost. Specifically, here we use emissions
under direct control of management, which in TruCost are defined as GHG
protocol scope 1 emissions, plus any other emissions derived from a wider range of
GHGs relevant to a company’s operations, plus GHG protocol scope 2 emissions, plus
the company’s first-tier upstream supply chain. This is the TruCost’s default measure
of emissions (see https://www.spglobal.com/spdji/en/documents/additional-material/faq-
trucost.pdf).

Finally, we use weekly equity data from REFINITIV to estimate firms’ idiosyncratic
volatilities.2 The estimation process is the following: firstly, we group firms in macro
regions following the S&P Capital IQ region classification. Then, for each macro
region, we run a weekly cross-sectional regression of equity returns on sector
dummies3 with an intercept:

ri,t = mt +
∑

s[sector

vs,t1i,s + ei,t (1)

where 1i,s is 1 if firm i is in sector s and zero otherwise. From Equation (1) we obtain an
estimate for sectors’ factors (v̂s,t) and an estimate of the (regional) market return (m̂t).
Then, we run a time-series regression of the weekly returns on the market and sectors’
factors on a rolling basis with a 104 weeks (two years) window. The idiosyncratic vola-
tility is the standard deviation of the residual of the time-series regression, i.e. shi,t

:

ri,t = a+ bMm̂t +
∑

s[sector

gsv̂s,t + hi,t (2)

The summary statistics of the variables used in the following analyses are shown in
Table 3.

3. Empirical approach

In this section, we present our approach to estimate the effect of the disclosure of nonfi-
nancial information on analysts’ revisions of earnings, stock returns and cost of capital.

Table 3. Summary statistics of the sample.
25% 50% 75%

Size 7.30 8.24 9.23
Invested capital over Revenue 0.73 1.18 2.01
Tangibility 0.07 0.21 0.42
Profitability 0.06 0.10 0.16
Emissions Intensity 6.67 19.22 56.07
Idiosyncratic volatility 0.05 0.06 0.08
Environmental Score 3.50 5.10 6.70
Social Score 3.40 4.60 5.70
Governance Score 4.00 5.39 6.81

Size is the log of revenue (SALE) adjusted for inflation. Tangibility is property plant and equipment (PPENT) over total
book asset (AT). Profitability is Earnings before interests, taxes, depreciation and amortization (EBITDA) over the pre-
vious year book assets. Emission intensity is direct plus first-tier indirect emissions (in tCO2e) over revenue. Idiosyncratic
volatility is the standard deviation of the residuals of the factor model presented in Section 2. The ESG scores are from
MSCI, S&P and Refinitiv.
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3.1. Revisions of earnings

To identify heterogeneities in markets’ reactions to the disclosure of nonfinancial infor-
mation (our first hypothesis), we develop a non-parametric event study approach to esti-
mate the impact of nonfinancial disclosure on analysts’ revisions of earnings. Later in this
section, we apply the same approach to changes in cost of capital. Figure 1 shows a sche-
matic summary of our proposed approach which is set up to mitigate endogeneity issues
in the estimation of the effect of CSR disclosures. The analysis is organized as follow: for
each firm, we loop over the dates of nonfinancial disclosures. If in a 30 days window
around the disclosure date (15 days prior and 15 days after) there is either a earning
announcements, a M&A announcements, an offering announcements or the publication
of ESG rating, then we ignore the date. Otherwise, we compute the average value of the
earnings estimates in the 15 days prior (〈E〉p) and after (〈E〉a) the event. Our statistics is
the average change in revision during the 30 days event window:

Re =
〈E〉a − 〈E〉p

〈E〉p
(3)

where the subscript e stands for the statistics evaluated in the event window (see Figure 1
(a)). The statistics itself is not informative about the impact of the event because the
average revision per analyst changes significantly from firm to firm. However, we
cannot compare Re with an average revision per firm, because the distribution of the
revision is strongly influenced by significant events. Therefore, to assess if the revision

Figure 1. Overview of the study design. The figure shows the basic structure of our study design. For
each firm i and nonfinancial disclosure (red in (a)) that does not overlap with other announcements
(cyan in (a)) we compute the average change in analysts’ forecast of earnings prior and after the event
during a 30 days event window (R). We then compute the same statistics over dates with no signifi-
cant event (gray) and we create a null distribution (gray in (b)). Then, we compute the probability that
the changes in earnings’ forecasts in the null model were greater than changes occurred in the event
(S). Finally, we plot the distribution of this statistics over the whole population. (c,d) show two
hypothetical shapes of this distribution. We conclude that an effect exists in the population if the dis-
tribution of this statistics is not uniform, as shown in (c).
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is significantly different from the typical reassessment of earnings, we create a null model
as follows. Firstly, we sample random dates in the observation period of the firm. These
dates are sampled so to not overlap with any other event (including in this step the pub-
lication of CSR reports). Secondly, we compute a null distribution of our statisticsR:Rn.
Thirdly, we estimate the frequency of the dates in the null model with a revision greater
than the revision in the event of interest: S = P(Rn . Re) if Re . 0 and
S = P(Rn , Re) otherwise (see Figure 1(b)). Finally, we repeat the process for every
firm in our sample and estimate the distribution of S. If the distribution is uniform
(see Figure 1(d)), there is no effect in the population (as an extreme event is as likely
in the event distribution as in the null). If the distribution deviate from uniformity
instead ( see Figure 1(c)), the effect exists and it is concentrated in those firms with S
smaller than a given threshold, which we fix to 0.1. Small changes in this choice do
not change significantly the results of the analysis. To distinguish between uniform
and non uniform distributions we use a x2 test, i.e. if the p-value of the test ≪ 0.01
then the distribution of S is not uniform and the data support the hypothesis that an
effect exists in the sample. Figure S1 in the Supplementary Information shows an
example of the null distribution of Rn and the value of Re for two firms in our
population.

Notice that we have claimed that the results of our test have a causal interpretation.
Indeed, our test is equivalent to a conditional independence test which tests whether a
change in analysts’ revision (Re) is conditional independent on the event (D, i.e. disclos-
ure of nonfinancial information) conditioned on all the other (observed) events, T . In
practice, the time of the event is our proxy for potential confounder T . Under this
interpretation D causes Re ⇔ Re⊥⊥ D|T . This is a standard definition of causality
(Zhang et al. 2011; Pearl, Glymour, and Jewell 2016; Peters, Janzing, and Schölkopf
2017). In practice, when testing for conditional independencies over multiple realisations
of the same process, if the variables in the samples are conditionally independent, then
the distribution of p-values of the independence tests will be uniform (we are as likely
to observe a small p-value as we are to observe a large one). Otherwise, the distribution
will deviate from uniformity and it will be skewed towards small p-values (as, if there is
an effect, most of the observations will not pass the independence test). In the extreme
case where each observation in the sample exhibits an effect then the whole distribution
will be around zero. This is the same setting shown in Figure 1(c, d). In our case, we do
not expect that each disclosure has an effect on the revisions, but if the effect exists over
the population we expect the distribution of S to not be uniform.

Overall, the process described above provides us with a methodology to isolate from
our population the firms for which the disclosure of nonfinancial information tends to
have, on average, an impact on earnings’ estimates. We call this population, if it exists,
the effect population and the rest of the population the no effect population. Similarly,
we repeat the same process on the single observations. That is, we estimate the event-
specific effect by calculating the frequency of extreme revisions under the null and
compare it not with 〈Re〉 but with Re. With this process we can separate the effect
events from the no effect events. Notice again that this classification is only valid if the
distribution of S is not uniform

An important underlying assumption of our approach is that we observe all the rel-
evant events of the firms around the disclosure date so that any change in the statistics
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during the event window is caused by the event. In other word, we assume that we
observe the full conditioning set T . Notice, however, that the method is still valid if
the unobserved events are linked to the publication of the reports (if for example a
company advertise the event on social media, or the reports is picked up by the news).
This is an important limitation of the methodology but (1) it is not different from assum-
ing no missing-variables in a regression approach and (2) we have controlled for the most
important events affecting the predicted earnings of a corporations, so we expect that
other events, even if they overlap with our windows, do not play a significant role. To
further show the validity of point (2) we run an additional analysis where we also con-
dition on dates around large equity shocks, which are events that can be used as proxy
for other, unobserved, events affecting the firm.

3.1.1. Probit model
To test our second hypothesis, we need to identify the differences in the assets’ charac-
teristics of firms-events in the effect and no effect population. To this end we run a Probit
model where the dependent variable, e in Equation (4), is one if firm i belongs to the
effect population in year t and zero otherwise:

ei,t = �a�Xi,t + b1IR,i,t + �g �F i + ei,t (4)

where �X is a vector of control variables which include: Size (log of sales in USD adjusted
for inflation), Tangibility (Property plant and equipment, PPE, scaled by total book asset,
AT), investment intensity (Total invested capital over revenue, SALE), and Profitability
(Earnings before interests, taxes, depreciation, and amortization, EBITDA, scaled by pre-
vious period book asset). We also control for the ESG ratings in each of the three dimen-
sions (environmental, social and governance), for GHG emissions of the firm scaled by
total invested capital (Emission intensity) and for the idiosyncratic volatility (calculated
as described in Section 2). Table 3 shows a summary statistics of the variables used in
Equation (4).

We expect that Size is an important determining factor for the probability of observing
a significant effect of nonfinancial disclosure because small firms have fewer channels to
communicate with stakeholders, and CSR reports are therefore an important source of
information for analysts. Size is also inversely related to information asymmetry since
public information is widely more available for large firms than it is for small companies
(Harris 2015). Tangibility is also an important factor since firms with more tangible
assets (e.g. plants and equipment) have more transparent business models and needs
than firms whose value is mostly determined by intangibles (e.g. patents). Therefore,
we expect that analysts need greater disclosure from the latter to correctly estimate earn-
ings. We control for Profitability because we expect that analysts pay more attention to
less profitable firms since their earnings are at greater risks. Similarly, we expect that
investment intensity is positively associated with the probability of observing a significant
event since estimates of earnings require more information when investment is large
(compared to total revenue).

In our analysis, we will be particularly interested in the sign of these four factors
because, together, they can be used as proxy for the level of information asymmetry
between insiders and outsiders. Indeed, large, profitable firms with a high proportion
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of tangible assets and small investments tend to have a lower level of information asym-
metry due to stakeholders’ pressure and scrutiny (Seroka-Stolka and Fijorek 2020), stab-
ility of the value of property, plants and equipment, and lower earnings at risk. To further
determine the relationship between information asymmetry and the probability of a sig-
nificant revision, we control for idiosyncratic volatility, which is a direct proxy for, and a
market-based measure of, information asymmetry (Mitra 2016).

ESG scores measure exposure of earnings to ESG risks, and therefore are a crucial
component of CSR reports. Hence, we expect to observe a relationship between ESG
scores and analysts’ reaction to CSR disclosure. Among all the ESG issues, climate
changes is the most material for firms in virtually any sector due to the involved physical
(e.g. sea level rise, wildfire) and transition (e.g. carbon pricing) risks (Schoenmaker and
Schramade 2019). Therefore, we expect that analysts play particular attention to firms’
environmental impact which we measure here as emission intensity. To isolate narrowly
focused disclosures from broader information releases, we control for the breadth of the
information disclosed in the reports by controlling for whether or not the disclosure was
integrated with financial information, i.e. for a binary variable which is one if a report was
an integrated report and zero otherwise (1IR).

4 Finally, because our sample is broad in
both sectorial and geographical distributions, we also control for sector and geography
fixed effects as well as year fixed effects, F , in Equation (4).5

The disclosure of nonfinancial information is a voluntary process. Therefore, the dis-
closing and non-disclosing populations can be systematically different. This difference
might induce a self-selection bias in the Probit model (Equation (4)). To mitigate endo-
geneity concerns, we estimate the model by first controlling for self-selectivity with the
Heckman correction (Heckman 1979). Data as to whether a company issues CSR
reports are from Refinitiv. In this self-selection step, we control for Size, Total invested
capital and the average issuance of nonfinancial information in the sector, which can be
seen as a peer pressure variable.

3.1.2. Robustness tests
In our model specification, we made a series of assumptions. Therefore, to guarantee the
validity of our results we run a series of robustness tests where we relax each of these
assumptions. Specifically, we run eight robustness tests. In the first test, we repeat our
estimation without adjusting for self-selectivity. In the second test, we extend our analysis
including data from 2020, which we have excluded as discussed in Section 2. In the third,
fourth and fifth tests, we use different providers for the ESG ratings. Specifically, to
extend coverage in our main specification, we use ESG ratings from multiple data pro-
viders, i.e. MSCI, REFINITIV, and S&P Global. That is, for every firm and every year
we first search for a ESG rating in the MSCI database, if the data were missing, we
looked in the REFINITIV database. If the data was still missing, we searched in the
S&P Global database. However, because different data providers use different method-
ologies and define the scope of the ratings differently (Berg, Kölbel, and Rigobon
2022), this mixing could cause biases in the estimation. In these robustness tests, we
run the model using MSCI, REFINITIV, and S&P Global data independently.

In the sixth test, we control for country rather than geography fixed effects. This is an
important test as, whilst environmental and governance policies tend to be similar in
countries within the same geographical region (e.g. Europe), country idiosyncrasies
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could play a relevant role in the stakeholder pressure on the disclosure of CSR reports. In
the seventh report, we control for lag effects. Because some of the control variables (e.g.
tangibility) are strongly auto-correlated, lags could induce multicollinearity issues.
Therefore, rather than including lags explicitly, we take historical averages of the
control variables. That is, we test if the average asset characteristics determine the prob-
ability of observing a significant effect of disclosure. Finally, in the last test we repeat our
main specification but the effect and no effect populations are now constructed using
changes in analysts’ forecast of earnings per share (EPS), rather than EBITDA. That is,
in this test we take a different proxy for our dependent variable.

3.2. Effect on equity value

To estimate the effect of the disclosure on market value of equity we run a standard event
study (Campbell, Lo, and MacKinlay 1997). That is, firstly we estimate a market model
over a three months period prior to the event, with a gap of 20 days to the event date. We
use a simple CAPM to estimate the expected returns, that is, for t [ [t0 − 100, t0 − 20)
we estimate:

ri,t = ai + biRM,t + ei,t (5)

Where RM,t is the market-weighted average returns of the firms within our population.
Secondly, we compute abnormal returns (AR) over the event window (leaving a five days
gap with the estimation window):

ei,t = ri,t − âi − b̂iRM,t, ∀t [ [t0 − 15, t0 + 20] (6)

Finally, we aggregate the abnormal returns across securities and we compare the effect of
the disclosure after a positive, negative, and no effect revision of earnings at different time
horizons. The goal is to assess how markets respond to the analyst reactions to the pub-
lication of CSR reports. To assess if the events (publication of CSR reports) have a stat-
istically significant effect on cumulative abnormal returns we assume zero covariance
among the securities and we use the following test statistics J 1 = 〈CAR〉E

ŝE
� N (0, 1),

where CAR are the cumulative abnormal returns. We calculate the test statistics for
the positive (J1,+), negative (J1,−) and no effect (J1,0) events. The average as well as the
standard deviation are estimated across securities during the event window.

3.3. Effects on cost of capital

Finally, we test for the existence of an effect of disclosure of nonfinancial information on
the weighted average cost of capital (WACC). WACC data are from Refinitiv but only
cover the period 2015-2019, which is a significantly smaller time frame than the one ana-
lyzed in the previous two analyses. Importantly, we use a measure of cost of capital that
takes into account all form of capital, i.e. common shares, preferred stocks and debt
liabilities weighted proportionally to a firm’s capital structure. The WACC data are
weekly and noisier than equity data. To reduce the impact of outliers, we remove obser-
vations that are in the top and bottom centile of the distribution of weekly changes of
WACC. We apply this filter by firm, not over the full distribution.
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To estimate the impact of nonfinancial disclosure on cost of capital, we run a similar
analysis to the revision of earnings. Specifically, we remove all event dates that overlap
with the other significant events in our dataset. Then we construct the same statistics
as in Equation (3) by taking the averages of the WACC in the 15 days before and after
the event, Re,WACC. Finally, we benchmark the effects with a null model constructed
from randomly sampling dates with no events.

4. Results

4.1. Effect of nonfinancial disclosure on the revision of earnings

Figure 2 summarizes our main results. Specifically, Figure 2(a) shows the frequency dis-
tribution of extreme events under the null. This is the empirical version of the theoretical
distribution shown in Figure 1 (c). As discussed in Section 3, the x-axis can be interpreted
as a p-value of a statistical test, as it is the probability of observing a change in analysts
revisions in the null distribution that is greater than the average revision after the disclos-
ure of nonfinancial information. The panel supports the findings of the literature: on
average we observe an effect of sustainability reporting across the population (p-value
of the x2 test ≪ 0.01). However, the panel also shows that this effect is only significant
for a fraction of the population. Specifically, we have found that the effect is statistically
significant (p-value ¡ 0.1) for � 40% of the firms in our population. This number is con-
sistent after conditioning also on dates around large equity shocks (see Figure S8 in

Figure 2. The impact of nonfinancial disclosure on analysts’ revisions of earnings. (a) shows the dis-
tribution of the statistics S as in Figure 1(c). The panel illustrates that there is a significant effect across
the population. In (b–d), we look at the event-specific effects. Specifically, in (b), we show the distri-
bution of the magnitude of the statistically significant and not significant effects, compared to the null
model. (c) shows the evolution of the magnitude of the effects in time. Finally, (d) shows the fraction
of integrated reports in the population. Overall, the figure shows that analysts revise their earnings’
estimates following the disclosure of nonfinancial information. The effect of the revision is concen-
trated in a small fraction of the population and integrated reporting is associated with a higher like-
lihood of observing a statistically significant effect.
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Section A in the Supplementary Information). In the following, we will refer to this popu-
lation as the effect population. For comparison, if we were looking at the effect of earning
announcements on revision of earnings the effect population would have been � 65% of
the total population (see Figure S3 in the Supplementary Information). Notice that while
there are many more firms in the no effect population, the average number of events per
firm is approximately the same in the two populations (effect and no effect, 4.65, 4.74,
respectively, and the difference in the mean is not statistically significant). These
results are robust to the choice of the pooling window of the analysts’ estimates
around the event, see Figure S2.

The other three panels in the figure show a number of statistics for the event-specific
effects. Panel b shows that when the effect is statistically significant (blue line), it is
slightly more likely to be positive (i.e. earnings are forecasted to increase). The average
effect across the whole population, including the non-significant effects, is 0.015 and it
is statistically significant (the p-value of the one sample t-test is ≪ 0.01). As expected
the effects that are not statistically significant (green) are no different from the effects
in the null distribution (gray). Panel c shows the evolution of the magnitude of the
effects (y-axis) in time compared to the evolution of the effects in the null distribution.
Interestingly, we have found that the positive effects are consistently larger, in absolute
value, than the negative effects with no time effect. Overall panel b and c show that,
on average, analysts see the publication of CSR reports as a positive event for a firm.

Importantly, panel d shows that the publication of integrated reports is associated with
a larger fraction of statistically significant revisions.6 The difference between the fre-
quency of integrated reporting in the significant and not significant events observations
was notably larger at the beginning of the observation period (2010–2015), and reached a
peaked in 2014. Notice that we have excluded from the analysis all the publications that
overlap with earning announcements. Therefore financial information was already avail-
able to analysts at the time of publication of the reports. We believe that the role of inte-
grated reporting in this context is therefore to provide investors with a holistic view of the
financial and nonfinancial activities of a corporation.

We now look back at the firm-level effects and focus on explaining the differences
between the effect and no effect populations at the asset level. An important hypothesis
in the literature is that whether or not firms’ outsiders (e.g. analysts) have detailed knowl-
edge of the operations of a firm is an important factor that determines the impact of
nonfinancial disclosure. In other words, analysts should value more information dis-
closed by firms with greater information asymmetry. To test this hypothesis we look
at the idiosyncratic volatility of the firms in the two populations. Figure 3 shows the dis-
tribution and the temporal evolution of the idiosyncratic volatility in the two populations
(see Section 2 for a discussion of how we estimate the idiosyncratic volatility). Panel a
shows the ratio of the idiosyncratic volatility in the effect and no effect population (the
error band shows the error of the ratio). The figures shows that for the whole sample
period, the effect population has a higher idiosyncratic volatility and this difference is
statistically significant. Similarly, panel b shows the temporal evolution of the volatility
in the two groups. In this figure, we have also included data on 2020 to show that,
while not included in the analysis, the difference in the two population persist also
over this period. Importantly, Figure S4, and the inset, in the Supplementary Information
show the cumulative and frequency distribution of the volatility in the two groups,
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respectively. The figure illustrates that the differences in the average of the two groups are
not due to extreme observations but rather to a consistent small, but significant, differ-
ence in the two distributions across the whole sample.

Figure 3 shows that the publication of nonfinancial information is taken into larger
consideration by analysts that assess firms with larger idiosyncratic volatility. The idio-
syncratic volatility can be seen as a market measure of information asymmetry (see
Section 2) and the figure shows an unconditional test in which we did not account for
difference in the assets characteristics. To look in further details at the effects of
different characteristics of a firm’s asset on the probability of begin part of the effect
or no effect population, we run a Probit model as discussed in Section 3.1.1.

4.1.1. Probit model
The results of the Probit specification, Equation (4), are shown in Table 4. Before running
the regression we standardize the control variables so that the coefficients can be directly
compared among each others. The last column in the table shows that Size, Tangibility,
and Profitability are negatively and statistically significantly associated with the prob-
ability of belonging to the effect group. Following the discussion in Section 3.1.1, this

Figure 3. Analysts’ reactions and information asymmetry. The figure shows the ratio (a) and the level
(b) of idiosyncratic volatility in the effect and no effect population. Overall, the figure shows that the
difference between the volatility in the two populations is statistically significant and persists outside
the estimation window (2020).

Table 4. Probit model.
Model
1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

Environmental score −0.07∗ −0.03 −0.05 −0.04 −0.04 −0.04 −0.03 −0.02
Social score 0.05 0.01 0.02 0.02 0.02 0.02 0.02 0.02
Governance score 0.02 −0.01 −0.01 0.0 0.0 0.0 0.01 0.0
Size −0.32∗∗∗ −0.33∗∗∗ −0.33∗∗∗ −0.34∗∗∗ −0.34∗∗∗ −0.33∗∗∗ −0.25∗∗∗

Tangibility −0.09∗∗ −0.09∗∗ −0.09∗∗ −0.09∗∗ −0.1∗∗ −0.1∗∗

Profitability −0.11∗∗ −0.12∗∗∗ −0.12∗∗ −0.11∗∗ −0.1∗∗

Invested capital over
revenue

−0.16 −0.16 −0.13 −0.11

Emission intensity 0.0 0.01 0.04
Idiosyncratic volatility 0.1∗∗ 0.11∗∗

Integrated report 0.23∗∗∗

The table shows the coefficients of the Probit model for the probability of belonging to the effect population (Equation
(4)). All the control variables are standardized before running the regressions so that the magnitude of the coefficients
are comparable among each others. ∗ , ∗∗ , ∗∗∗ denote statistical significance at 10%, 5% and 1%, respectively. In each
model, we control for year, geography and sector fixed effects and we adjust for self-selectivity with the Heckman
correction.
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result suggests that information asymmetry is higher in this group. Indeed, analysts and
investors (outsiders) have less information than managers (insiders) on the value of
intangibles assets of small, less profitable, firms. This result is left unchanged when we
explicitly control for the idiosyncratic volatility (Model 8 in Table 4), which is a direct
measure of information asymmetry. Importantly, idiosyncratic volatility is positively
associated with the probability of belonging to the effect group and the coefficient is stat-
istically significant.

Interestingly, investment intensity is negatively associated with the probability of
belonging to the effect group but the coefficient is not statistically significant. Similarly,
we have found that emissions intensity as well as ESG ratings do not influence the prob-
ability of belonging to the effect group. That is, whether a firm is a high or a low emitter
or has a large or small exposure to ESG risks do not influence the decision of analysts to
account for nonfinancial disclosure in their revisions. Finally, we have found a large,
positive and statistically significant effect of the integrated report dummy, i.e. reporting
nonfinancial information alongside financial data is associated with a higher likelihood of
observing a significant revision of earnings.

To confirm the validity of these results, Table 5 shows the results of the robustness
tests presented in Section 3.1.2. Overall, results are consistently robust across all the
eight tests. However, there are some important considerations that emerge from the
analysis of these tests. First, removing the adjustment for self-selectivity or including
data from 2020 does not significantly change the results (R.T. 1 and 2). Second, control-
ling for ESG ratings from different data providers does not change the sign and the sig-
nificance of the coefficients of the factors related to measures of information asymmetry
(R.T. 3-5). However, the statistical significance of the ratings varies across the different
providers. This inconsistency is in line with previous studies that have found a lack of
correlation between the ESG ratings from different data sources (Berg, Kölbel, and
Rigobon 2022).

Third, controlling for national idiosyncrasies through countries rather than geography
fixed effect does not significantly change the results either (R.T. 6). Indeed, we already
observe systematic differences at the geography level (see Figure S5 in the Supplementary
Information). Specifically, firms in the effect group are more concentrated in China,
Asia-Pacific (ex-Japan) and Europe, while they are less present in the Americas (both
North and South) as well as Japan. Column R.T. 7 shows that including historical
values of the control variables does not significantly alter the results. Finally, results
are robust, and even stronger, when we use an alternative proxy for the dependent vari-
able (R.T. 8). Indeed, when we use EPS, as opposed to EBITDA as earning measure we
find that emission intensity is also statistically significant (results of the identification step
of the two populations under the EPS measure are shown in Figure S7). Following the
discussion in Section 3.1.1, this result strengthen our finding that revision of earnings
are more likely to be significant for firms (and events) with high level of information
asymmetry.

Overall, we have found that analysts take into consideration the disclosure of nonfi-
nancial information when revising their earnings estimates for � 40% of firms in our
sample. The effect is on average positive, statistically significant, and more pronounced
for firms with larger information asymmetry that issue integrated reports.
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Table 5. Robustness tests.
R.T. 1 R.T. 2 R.T. 3 R.T. 4 R.T. 5 R.T. 6 R.T. 7 R.T. 8

Environmental score −0.02 −0.01 −0.09∗ 0.01 −0.15 −0.02 0.0 0.06
Social score 0.03 0.02 −0.02 0.09∗∗ 0.06 0.02 0.05 −0.05
Governance score 0.01 0.01 0.01 0.03 0.08 −0.0 0.04 −0.01
Size −0.18∗∗∗ −0.23∗∗∗ −0.25∗∗∗ −0.22∗∗∗ −0.17∗∗∗ −0.25∗∗∗ −0.15∗∗∗ −0.32∗∗∗

Tangibility −0.08∗ −0.1∗∗ −0.11∗∗ −0.13∗∗ −0.13∗∗ −0.11∗∗ −0.06 −0.09∗∗

Profitability −0.11∗∗ −0.08∗∗ −0.08∗ −0.08∗ −0.09 −0.1∗∗ −0.09∗∗ −0.11∗∗

Invested capital over revenue −0.12 −0.06 −0.1 −0.06 −0.05 −0.1 −0.05 −0.13∗

Emission intensity 0.03 0.03 0.06 0.05 −0.02 0.04 0.02 0.14∗∗∗

Idiosyncratic volatility 0.11∗∗ 0.08∗ 0.1∗∗ 0.08 0.1∗ 0.1∗∗ 0.09∗ 0.09∗∗

Integrated report 0.24∗∗∗ 0.21∗∗∗ 0.19∗∗∗ 0.22∗∗∗ 0.17∗∗∗ 0.23∗∗∗ 0.24∗∗∗ 0.22∗∗∗

The table shows the coefficients of the Probit model (Equation (4)) under different specifications as discussed in Section 3.1.2. Specifically in R.T. 1, we do not correct for self-selectivity; in R.T. 2,
we include data from 2020; in R.T. 3-5, we use ESG scores from different data providers; in R.T. 6 we control for country fixed effects, in R.T. 7, we control for historical values of the control
variables and in R.T. 8 we use a different proxy for the dependent variable. ∗ , ∗∗, ∗∗∗ denote statistical significance at 10%, 5% and 1%, respectively. In each model, we control for year,
geography and sector fixed effects (except R.T. 6 where we control for country fixed effects) and we adjust for self-selectivity with the Heckman correction (except for R.T. 1).
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4.2. Effect on equity value

We now focus on the effect of the disclosure of nonfinancial information on the equity
value of a firm. Here we run a standard event study as discussed in Section 3.2. We start
with an analysis at the population level. Figure 4 (a) shows the cumulative abnormal
returns (CAR), i.e. the cumulative sum of the difference between realized and expected
returns (Equation (6)), in basis points. The table next to the figure shows the p-value
of the test statistics J1 = 〈CARE〉

ŝE
(see Section 3.2). The statistics and the abnormal

returns are calculated at multiple time windows around the events (i.e. 2, 3, 4, 5, 10,
and 20 days) to test for the robustness of the results. Overall, the figure shows that
there is evidence for an average effect of the disclosure of nonfinancial information
through CSR reports on firms’ equity value. The other three panels in the figure look
at the heterogeneity of this effect.

Similarly to the case of financial disclosure, we expect that an important channel for
the effect of reporting on equity value is through analysts revisions of earnings. Figure 4
(b) shows the CAR, after positive (cyan), negative (dark blue) and non-significant (green)
revision of earnings. The three groups are constructed from the results of Section 4.1. The
table on the right shows the p-values of the test statistics J1 at different windows. The
panel shows that when analysts give a positive revision to the earnings following the pub-
lication of a CSR report the market value of the firm increases. The effect is still signifi-
cant 20 days after the event (first column and last row of the table). Similarly, when

Figure 4. Effect on equity value. (a) shows the effect of disclosure of nonfinancial information on
equity values at the population level. The x-axis is the number of days prior and after the event.
The y-axis is the cumulative abnormal returns (in basis points). The table on the right shows the
results of the test to assess the statistical significance of the effects (at multiple time windows). (b)
shows the effect of disclosure after publications with positive, negative and no effect on the revision
of earnings. Overall, the table and the figure in (b) show that the disclosure of non financial infor-
mation has a significant impact on firms’ market value of equity but the effect is not homogeneous
across the population. (c,d) shows the effect after the publication of standalone and integrated
reports, respectively. The panels show that the statistically significant impact of CSR reporting on
equity values is strongly driven by the publication of integrated reports.
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analysts issue a negative revision the effect on market values is negative. However, start-
ing on average 5 days after the event, firms tend to recover from the negative shock.
Finally, in the population where disclosure does not influence analysts revisions, we
also find no effect of the event on the market value of equity. Overall, the panel suggests
that markets react to the revision of earnings that follow the publication of CSR reports,
and that negative effects are short lived.

Given the importance of integrated reporting that emerged from the analysis of revi-
sion of earnings we replicate the same analysis as above but dividing the events into those
taking place after the publication of standalone reports and those taking place after the
publication of integrated reports. Results are shown in Figure 4 (c,d), respectively. The
figures clearly show that the effect on equity values is strongly driven by integrated
reporting. Specifically, we have found that the cumulative abnormal returns are not stat-
istically significant after the publication of standalone CSR reports.7 On the other hand,
the effect is strongly significant after the publication of integrated reports. These results
highlight the importance of comprehensive communication of financial and nonfinancial
activities within a unified framework.

The results in this section illustrate that the publication of CSR reports has a measur-
able effect on firms’ market values of equity. At the population level the average effect is
positive and statistically significant. The effect is particularly strong after positive revi-
sions of earnings following the publication of integrated reports. It is important to
notice that here we focused on the effects on equity mediated by the revision of earnings’
estimate by market analysts. There could be other channels (e.g. news) that mediate the
effects of sustainability reporting on firms’ equity value. Estimating the relative impor-
tance of different causal channels is beyond the scope of this work but can be an impor-
tant avenue of research.

4.3. Effect on cost of capital

In this last section, we look at the effect of non financial disclosure on the weighted
average cost of capital (WACC). Figure 5 (a) shows the distribution of the p-value of
the statistical test (as in Figure 2 (a)) for the effect of sustainability reporting on

Figure 5. No effect on cost of capital in our sample. (a) shows the distribution of the statistics SWACC ,
which, differently from Figure 2(a), is approximately uniform in [0,0.5]. (b) shows the distribution of
the effect of disclosure on cost of capital for the events when analysts submit a statistically significant
revision (blue) and a not statistically significant revision (green). The panel shows that none of the two
distributions is significantly different from the null model. Overall, the figure shows that the disclosure
of nonfinancial information has no measurable effect on cost of capital in our sample.
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WACC. Differently from the previous analysis, this distribution is approximatively
uniform in the interval [0,0.5] (p-value of the x2 test > 0.1). Therefore, as discussed in
Section 3, we cannot claim causality for the effects in the population with p-value less
than 0.1. This is because with uniform distributions we are as likely to observe an
event with p-value in the interval [0, 0.1] as we are to observe a p-value in any other inter-
val in the support (assuming perfectly uniformity). Put it differently, after controlling for
other relevant events, we cannot conclude that in our sample the disclosure of nonfinan-
cial information drives changes in cost of capital.

To further confirm our results we look at the change in WACC after revision of earn-
ings that follow the publication of sustainability reports. We again divide between stat-
istically significant and non-significant revisions. Figure 5 (b), shows that the analysts’
effect and no effect events have approximately the same average change in cost of
capital. Importantly, the change is not statistically significant as cannot be distinguished
to the distribution of the null model. Specifically, we run a t-test for the pairs effect–no
effect, effect–null, no effect–null and found that the three averages are statistically the
same.

To test if the results of our analysis of theWACC are due to the particular choice of the
WACC measure, we repeated the same experiment as the one showed in Figure 5 (a)
using two different models for WACC, namely: the Ohlson and Juttner-Nauroth
(OJN) model (Ohlson and Juettner-Nauroth 2005) and the Finite Horizon Gordon
(FHG) model (Gordon and Gordon 1997). Details of the models and the results of the
analysis are shown in Figure S9 in the Supplementary Information. Overall, results are
robust to different measures of WACC: we find no evidence in support for the hypothesis
that the disclosure of nonfinancial information has a measurable effect on the WACC.

5. Discussion

Financial systems are moving away from a purely profit maximization paradigm, and
externalities, such as social and environmental impact of business operations, are becom-
ing important factors in market dynamics (Schoenmaker and Schramade 2019). In this
new financial system, market participants, from investors to analysts, require infor-
mation on the sustainability behavior of corporations in order to allocate capital to its
most productive and sustainable use. Nonfinancial information is often disclosed in
CSR reports, but the process is largely unregulated and voluntary. Do markets and ana-
lysts process information contained in these reports? To answer this question we per-
formed a large event study, backed by carefully constructed null models, over a large
population of public corporations in 41 countries. Using our approach we have found
a significant heterogeneity in the response of analysts to the publication of CSR
reports. That is, the significance, sign and magnitude of the effects in the population
are mixed: most of the disclosures (� 60%) have no effect on analysts’ estimates of earn-
ings. The significant effects (� 40%) are typically positive, although we have also found
evidence of negative effects (Figure 2 (b,c)).

Importantly, we have found that the publication of integrated reports is more likely to
be followed by a statistically significant revision of earnings (Figure 2 (d)). That is, our
results suggest that analysts pay more attention to the publication of integrated versus
standalone reports. Our results can be explained by two alternative hypotheses. In the
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first hypothesis, analysts value sustainability information more when integrated with
information about financial strategies and performance. Indeed, integrated reports
provide a comprehensive view of a corporations and its medium to long term strategies
within a combined financial and nonfinancial context. An alternative, simpler, hypoth-
esis is that the presentation of financial information alongside nonfinancial information
can act as nudge for the analysts to read the reports and find information that triggers an
earning revision. Further research is needed to assess which one of the two hypotheses is
more likely to hold true.

We then looked at the characteristics of the firms for which, on average, the publi-
cation of CSR reports trigger a statistically significant revision of earnings from
financial analysts. We divide our sample in two groups: the effect group (or population)
and the no effect group. Firstly, we have found a significant difference in the geographical
composition of the two groups: the effect population is predominant in Asia (ex-Japan)
and Europe, and less represented in the Americas and Japan. This result is in line with the
hypothesis that the importance of CSR disclosure depends on the stakeholder orientation
of the country (D. Dhaliwal et al. 2014; Rossignoli, Stacchezzini, and Lai 2022). Secondly,
we have found no differences in the characteristics of the reports, i.e. whether they follow
the Global Reporting Initiative (GRI) guidelines, or they are assured by an external
auditor, or they reports on national or global activities. However, we have found that
the publication of integrated reports is associated with a higher likelihood to observe a
firm-event in the effect group (Table 4 last row). The effect is strongly statistically and
economically significant. This result is in line with, and, more importantly, extend to a
global scale, recent studies that highlight the relevance of integrated reporting for
financial analysts (Barth et al. 2017; Villiers, Hsiao, and Maroun 2020; Caglio, Melloni,
and Perego 2020; Rossignoli, Stacchezzini, and Lai 2022).

Looking at the assets of the firms in the two groups, we have found that firms in the
effect population tend to be smaller. Size effects are comparable in magnitude to the role
of integrated reporting. Firms in the effect group tend also to be less profitable and to
have fewer tangible assets. Small firms with lower earnings and high proportion of intan-
gible assets tend to have higher information asymmetry (as discussed in Section 3.1.1),
and therefore these findings provide evidence in support to our hypothesis that
adverse selection is an important factor determining whether or not the disclosure of
nonfinancial information conveys relevant information to markets’ participants. Impor-
tantly, the effect persists also after controlling for the type of report (integrated or stan-
dalone), self-selectivity bias and an explicit measure of information asymmetry, i.e.
idiosyncratic volatility. Moreover, the results are robust to several alternative specifica-
tions of the model (Table 5). Overall, our findings suggest that disclosure of nonfinancial
information is more relevant when outsiders have limited knowledge of the operations of
a firm. Other characteristics of the reports, such as materiality and readability for
example, could also modulate this response. Assessing the role of these factors is
beyond the scope of this work, which focuses on assets’ characteristics, but an important
avenue of future research (Du and Yu 2021).

Looking at the effects of nonfinancial disclosure on the market value of equity we have
found that, on average, there is a statistically significant and positive effect of disclosure.
This result is in line with, and extends at a global scale, the finding in Du et al. (2017)
which were drawn from a small sample of large U.S. firms. The population level positive
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effect is mostly driven by analysts revision of earnings and it is significantly more pro-
nounced after the publication of integrated reports (Figure 4). Importantly, the effect
of negative revisions of earnings following CSR disclosure is only temporary, while posi-
tive revisions have a long-lasting effects.

The role of integrated reporting in influencing investors choices is particularly inter-
esting. Integrated reports contain both financial and nonfinancial information. There-
fore, it is difficult to disentangle the two, and to assess which component has a greater
impact on investors. However, because we control for the earning announcements
dates, part of the financial effect should have been already priced in. Therefore, we con-
jecture that it is the integrated view of the financial and nonfinancial activities of a cor-
poration that carries relevant information to markets. Further research is needed to
validate this hypothesis.

Finally, we have found no evidence in support for the hypothesis that the disclosure of
nonfinancial information has a measurable effect on the cost of capital of firms in our
sample. Results are robust to different methodologies to calculate the WACC (see
Section B). Results from previous studies are mixed on this topic, reporting negative
(El Ghoul et al. 2011; Plumlee et al. 2015), none (Clarkson et al. 2013) and even positive
relationships (Richardson and Welker 2001) between the two. We believe that the main
challenge associated with estimating the effect of nonfinancial disclosure on the cost of
capital is that, as noted by Christensen, Hail, and Leuz (2021), the type of activities dis-
closed in nonfinancial reports can vary significantly across the population and, while the
activity types can be an important factor determining the cost of capital, here we are not
differentiating activities from reporting.

6. Conclusion

In order to facilitate the transition towards a sustainable and just economy, markets’ par-
ticipants need clear, standardized and consistent information on the sustainability activi-
ties of publicly traded corporations. However, given the lack of systematic regulations in
reporting standards and the discretion on the format and content of the information
released in sustainability reports, a central question in sustainable finance is to what
extent and under what conditions sustainability reporting convey relevant information.
In this work, we have shown that analysts and other markets’ participants value the infor-
mation content of nonfinancial disclosure, particularly when this information is inte-
grated within a financial context. However, the effect is heterogeneous across the
population and largely depends on the level of information asymmetry between insiders
and outsiders.

The main implication of our findings concerns the role of integrated reporting, which
we have shown can be an effective tool to communicate nonfinancial information to sta-
keholders across countries and industries. Given the fast changes in regulatory frame-
works around nonfinancial reporting standards, we believe that our study highlights
the importance of more regulations and better standardization for the publication of
integrated reports. Some progress has been made through, for example, the recommen-
dations of the Task Force on Climate-Related Financial Disclosure, but more progress is
needed to standardize and enforce consistent integrated reporting along all the sustain-
ability dimensions.
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Notes

1. Annual reports are only included if they include substantial data from the nonfinancial sec-
tions, which, following the definition on Refinitiv it means at least 5 pages of information.

2. Before the estimation, we convert prices from local currencies in USD using exchange rates
data from RERFINITIV.

3. We use the GICS classification for sectors.
4. We do not control for any other characteristics of the reports because hypothesis (2) con-

cerns the effect of asset characteristics which are not driven, and their effect is not con-
founded, by the characteristics of the reports. Controlling for reports characteristics
might change the magnitude of the effect through mediating channels. However, because
reports characteristics cannot confound the effect of assets’ characteristics they cannot
influence the magnitude of the total effects. In other word, there is no need to control for
reports characteristics if we are after total, and not covariate-specific effects.

5. We do not control for firms fixed effect because (1) some firms go in and out of the sample,
therefore for some observations we have limited number of years (and so subtracting
average values would not be a well-defined operations Rajan, Ramella, and Zingales
2023), and (2) some of the variables, such as idiosyncratic volatility and emissions are
measured with error, and firms fixed effects can significantly increase the noise to signal
ratio in the presence of measurement error (Griliches and Hausman 1986).

6. See Section 2 for an explanation of how we categorize a report as integrated.
7. The positive effect is statistically but arguably not economically significant.
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