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Abstract

Policymakers increasingly advocate mandatory ESG disclosure. This paper studies how ESG
disclosure affects investment decisions in a signal-jamming model where managers face pressure
to improve stock price and ESG performance. I find, first, ESG transparency elicits improve-
ments in ESG outcomes because it stimulates stakeholder pressure to enhance nonfinancial
performance. Second, ESG disclosure impairs the value relevance of financial information if
there is information asymmetry between investors, non-investor stakeholders, and managers.
This effect is financially beneficial because it reduces under-investment, but boosts investments
regardless of their environmental impact. Third, with information asymmetry, the net environ-
mental effect of ESG disclosure is positive if stakeholder pressure is sufficiently high. Fourth,
if the impact of transitory influences on financial performance is inversely related to their vari-
ance, the stock price’s sensitivity to financial performance can increase with the transitory
components’ variance. Finally, the model shows ESG disclosure causes endogeneity problems
in OLS value relevance estimates.
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1 Introduction

SASB (2020, p.1) states: “to secure the future of our people and our planet [...] reporting is an
important means”. In this paper, I examine the effect of mandatory ESG disclosure on a firm’s
financial and nonfinancial performance in an analytical model. The model consists of three play-
ers: a manager who makes publicly unobservable investment decisions, short-run oriented investors
that motivate managers to act myopically, and ESG-interested stakeholders that pressure firms to
enhance ESG performance.! In contrast to the notion that ESG transparency unambiguously ben-
efits ESG performance, I find conditions under which mandatory ESG disclosure worsens a firm’s
environmental impact. Key to this finding is a change in the investors’ sensitivity to financial
information following ESG disclosure. For example, if investors can infer long-run expenses associ-
ated with ESG performance more accurately from ESG than from short-run financial performance,
the stock price’s sensitivity to short-run financial performance declines following ESG disclosure.
Managers are, therefore, more willing to make costly investment decisions in the short-run. This
change in management decisions is independent of the investments’ environmental impact, hence
can lead to the outcome that ESG disclosure worsens ESG performance. The paper sets out to
provide a more nuanced view of the real effects of mandatory ESG disclosure by highlighting both
beneficial and detrimental consequences of ESG transparency.

I derive three effects of mandatory ESG disclosure: Firstly, there is a change in the investor’s
sensitivity to short-run financial performance, which can arise as described above. This effect
is referred to as “signal-jamming effect” because a change in this sensitivity affects the manager’s
incentives to “jam” and alter short-run financial performance that investors use as a signal for long-
run profitability. The existence of this effect rests on information asymmetry between investors and
non-investor stakeholders, i.e. is sensitive to differences in the players’ information sets. Secondly,
more precise ESG information implies the stakeholders’ expectations of environmental performance
reflect the firm’s true environmental impact more accurately and increases the stakeholders’ respon-
siveness to this information. Financial benefits of strong ESG performance, such as high demand
from socially responsible consumers, thus increase with more precise ESG disclosure. This effect is

referred to as “stakeholder effect”. Thirdly, the stock price reacts more positively (negatively) to

T refer to individuals and organizations that have an interest in financial and nonfinancial performance as investors
and (non-investor or ESG-interested) stakeholders, respectively. Although ESG performance comprises many issues
other than environmental performance, "ESG performance” and ”environmental performance” are used interchange-
ably because the paper focuses on a firm’s environmental impact.



a given level of strong (poor) ESG performance if there is precise ESG disclosure. The reason is
that the stock price varies with the investors’ expectations of financial performance and, because
of the stakeholder effect, this expectation is higher (lower) for strong (poor) ESG performance if
there is truthful ESG disclosure. This effect is labeled as “direct stock price effect” of mandatory
ESG disclosure. The three effects exist regardless of whether managers or investors have altruistic
preferences for strong ESG performance, or not. I show that whilst the latter two effects induce real
effects that strictly enhance ESG performance, the signal-jamming effect can work as a counter-
acting force. The paper establishes the conditions when a given effect is particularly pronounced.
For example, the stakeholder effect is weak, the signal-jamming dominates, and mandatory ESG
disclosure can be environmentally detrimental if ESG-interested stakeholders have little influence
on a firm’s financial performance.

The analysis can reconcile why there exist empirical studies that find a positive, and others that
find a negative, association between nonfinancial disclosure and financial performance (e.g. Toannou
and Serafeim, 2017; Chen et al., 2018). Depending on the extent of stakeholder pressure for strong
ESG performance, firms internalize the costs and benefits of their environmental impact differently.
I find that only if stakeholder pressure exceeds a threshold, firms have sufficient incentives to go
green such that disclosing ESG performance reveals they are an “environmentally friendly” business
and, in turn, reaps financial rewards from ESG-interested stakeholders. Furthermore, I show that
the decline in the stock price’s sensitivity to short-run financial performance following mandatory
ESG disclosure is financially beneficial because it reduces inefficient under-investment.

The findings generally suggest that the stock price’s sensitivity to financial performance need
not decrease with the variance of transitory, random influences on financial performance. If such in-
fluences stem from stakeholder pressure that is based on imprecise information (e.g. overstatements
in newspaper articles), their impact on financial performance is inversely related to their variance.
Since a higher variance lowers the transitory component’s impact on financial performance, the
stock price’s sensitivity to financial performance can increase with the variance of transitory influ-
ences. In prior literature, an increase in the variance of transitory noise typically causes a strict
decline in the stock price reaction to financial performance (see e.g. Holthausen and Verrecchia,
1988).

The model builds on the seminal papers of Kanodia (1980) and Stein (1989) that demonstrate

how stock market pressure induces changes in management decisions. I contribute to the real



effects literature by explicitly modeling a firm’s environmental impact, mandatory ESG disclosure,
and financial pressure from non-investor stakeholders for strong ESG performance. These model
characteristics have not yet been studied in analytical "Kanodia-Stein” real effects papers. The
analysis underlines that ultimately both financial and nonfinancial information, and particularly
related pressure from investors as well as non-investor stakeholders, influence decisions and welfare
implications thereof.

The paper is organized as follows: Section 2 discusses related research and literature gaps that
this paper addresses. Section 3 presents the analytical real effects model. Section 4 analyzes various
settings that differ in the nonfinancial information of stakeholders and investors, compares the
financial and nonfinancial performance of different disclosure regimes, and discusses complications

that can arise in empirical value relevance estimates. Finally, section 5 concludes.

2 Related Literature

There are various global efforts to standardize and mandate nonfinancial reporting. Both EFRAG
(2020) and the IFRS Foundation (2020) currently develop sustainability reporting standards. Fol-
lowing SASB’s (2020) statement of intent to work together with other integrated reporting orga-
nizations (i.e. CDP, CDSB, GRI, and IIRC), in November 2020 SASB announced their plan to
merge with the ITRC to set sustainability standards jointly. On the one hand, investors increasingly
demand information beyond traditional financial disclosures to comprehensively assess firm value
(Bolton and Kacperczyk, 2021). On the other hand, global standardsetters and policymakers aim
to advance sustainability goals through more transparency of nonfinancial information. Such tar-
geted transparency is e.g. part of the European Commission’s ”Action Plan: Financing Sustainable
Growth” that seeks to contribute to the Paris Agreement and the UN Sustainable Development
Goals (EC, 2018). The Security and Exchange Commission also requires disclosing the use of "con-
flict minerals” and workplace safety information of the mining industry to enhance corporate social
responsibility (Lynn, 2011).

Whether and how targeted ESG transparency changes corporate behavior and performance re-
mains a partly open research question. Existing studies on the real effects of nonfinancial reporting
are predominantly empirical research. Christensen et al. (2017) focus on the US mining industry
and investigate mandatory disclosure of workplace safety issues in 10 K’s. They find a positive

effect on employee safety, but a negative effect on productivity. Similarly, Chen et al. (2018) show



mandatory nonfinancial disclosure improves a firm’s environmental performance but is disadvanta-
geous for profitability. Downar et al. (2021) find a reduction in carbon emissions but no change in
financial operating performance following mandatory carbon emissions disclosure in the UK. How-
ever, Ioannou and Serafeim (2017) conclude that, on average, mandatory ESG disclosures increase
Tobin’s Q and firm value. In section 4.2.2 of this paper, I provide a theoretical explanation for
conflicting empirical findings of the association between mandatory ESG disclosure and financial
performance. Fiechter et al. (2020) study the real effects of the EU Directive 2014/95/EU. They
show that companies in countries with weak ESG-related institutions experienced the largest im-
provements in ESG performance after the disclosure mandate. To the extent that weak ESG-related
institutions imply that there is less ESG information prior to the mandate, their finding is consis-
tent with my theoretical results. The reason is that the signal-jamming effect, which can impair
ESG improvements post mandatory ESG disclosure, is magnified when ESG-interested stakeholders
observe imprecise nonfinancial information ahead of mandatory disclosure.

Based on Fama and French (2007), Friedman and Heinle (2016) examine nonfinancial reporting
and preferences for sustainability in an analytical model. In their setting, there is an exogenous
fraction of risk-averse investors that value strong ESG performance beyond its cash flow implica-
tions. Similarly, Pastor et al. (2021) model agents with different preferences for ESG criteria. By
contrast, I assume risk-neutral investors without altruistic preferences for strong ESG performance.
Consistent with Amel-Zadeh and Serafeim (2018, p.92) suggesting that the investors’ interest in
ESG information has primarily ”financial rather than ethical motives”, investors care about nonfi-
nancial performance because of its impact on financial performance in my paper. This impact arises
endogenously from the stakeholders’ disclosure-influenced expectations of the firm’s environmental
impact. As such, the paper complements Friedman and Heinle (2016) by explicitly modeling why
investors may have preferences for corporate social responsibility and how their preferences and val-
uation change with mandatory ESG disclosure. As I demonstrate in Appendix B, my findings are,
however, robust to assuming that investors have intrinsic preferences for strong ESG performance
beyond its financial implications.

Theoretical real effects research has focused on financial disclosure and built on Kanodia (1980)
and Stein (1989). Kanodia and Sapra (2016) extensively discuss this literature. In short, the in-
vestors’ valuation of a firm’s future profitability impacts stock prices. Managers care about stock

prices because of e.g. compensation schemes and can influence the market valuation through man-



agement decisions. If investors have less information on investment decisions or project types
than the manager and are (partly) impatient such that they sell their stocks in the short-run,
changes in accounting disclosure induce changes in management decisions. Kanodia (1980) first
outlined this feedback loop in a dynamic general equilibrium model. In related papers, Kanodia
and Mukherji (1996) and Kanodia et al. (2004) study the real effects of separating investments
from operating cash flows and measuring intangible assets, respectively. In these examples as well
as in my model, there is information asymmetry between the manager and firm-external players
because of unobservable management decisions. Such information asymmetry typically generates
economically inefficient under-investment compared to a full information benchmark. In contrast,
e.g. Bebchuk and Stole (1993) and Kanodia and Lee (1998) study the real effects of information
asymmetry regarding the investments’ productivity, which leads to over-investment when the man-
agement decisions are observable. Kanodia et al. (2005) combine both hidden management actions
and hidden productivity in a real effects model. I present a real effects model with hidden actions
and examine ESG reporting, sustainability investments, and stakeholder pressure that generates
revenues or costs based on the stakeholders’ expectations of corporate ESG performance. That is,
corporate disclosures do not only affect the investors’ expectations and hence stock prices, but also
impact expectations and of non-investor stakeholders that influence the financial performance that
investors attempt to predict.

Prior research identifies various channels through which ESG disclosure or related stakeholder
pressure affect corporate financial performance. Jin and Leslie (2003) show that ESG disclosure
influences consumer demand. Some organizations and consumers are willing to pay more for eco-
friendly products or abstain from contracting suppliers that are associated with poor ESG values
(Baron, 2008; Bagnoli and Watts, 2019; Dai et al., 2020). Public-shaming or NGO campaigns can
result in reputational costs (Benabou and Tirole, 2006; Rauter, 2020), governments impose fines
for breaking environmental laws and promote green business through grants or loans, and there
are indirect financial benefits of sustainability through e.g. greater employee loyalty (Greening
and Turban, 2000).2 Moreover, Grewal et al. (2019) find stock market reactions to anticipated
proprietary and political costs of mandatory ESG disclosure.

If ESG disclosure generates stakeholder pressure with financial repercussions, nonfinancial in-

2 Anecdotal evidence emphasizes NGO campaigns exert financial pressure onto firms. For example, in a newspaper
interview Lisa Morden, Kimberly-Clark’s director for global sustainability admitted that the reputational damage
of a Greenpeace campaign “was becoming challenging, commercially” (Gunther, 2015). Christensen et al. (2018)
and Hombach and Sellhorn (2019) provide detailed reviews of the economic effects of stakeholder pressure.



formation should affect the decisions of profit-maximizing managers. Christensen et al. (2018,
p.137) analyze the literature on ESG reporting and conclude that: "The use of this information
by non-investor stakeholders creates the potential for (additional) real effects (or firm responses).”
Although prior research implies that ESG disclosure creates stakeholder pressure and affects cor-
porate decisions, there is no formal theoretical analysis that jointly investigates the real effects of
financial and nonfinancial information when there is pressure from both investors and non-investor

stakeholders. The model below sets out to address this research gap.

3 Model

3.1 Earnings Process

This section discusses how the manager’s decisions affect the firm’s short- and long-run financial
performance. At date ¢ = 0, the manager decides the level of an investment in the firm’s main
business activity ¢ and in sustainability s. Both ¢ and s have a direct and an indirect effect on the
firm’s expected financial performance at ¢ = 1 and t = 2. The direct effect represents the costs and
financial benefits associated with choices g and s absent of any stakeholder pressure for strong ESG
performance. The indirect financial effect stems from the additional costs and benefits that the
firm incurs because some stakeholders care about the firm’s environmental impact. Direct revenues
from the main business activity R and direct financial benefits of sustainability investments B, are

equal to:

R=0q+7 (1)

By = bgs + 1] (2)

6 and b, represent the marginal (direct) revenues of g and s. 7 ~ N(0,07) and 77 ~ N(0,02) account
for the fundamental revenue streams associated with the main business activity and sustainability

investments that do not vary with the manager’s choices of ¢ and s. The total cost of ¢ and s is:

C=clgs)+7 (3)

where 4 ~ N (0, a,%). 7 captures random cost over- or under-runs that could e.g. arise because of

unforeseeable production hold-ups. I assume ¢(q, s) = % + % to derive a closed-form solution and



costs are fully incurred at ¢ = 1. Since total costs are additive in ¢ and s, the manager invests in
both ¢ and s.? The quadratic cost terms are strictly increasing and convex in the corresponding
investment. They ensure that the solutions of the utility maximization problem are indeed maxima
in this model.

Moreover, investments ¢ and s influence the firm’s environmental impact at t = 1:

I=Bss—Byq+i. (4)

i ~ N(0,0?) is the fundamental environmental impact when ¢ and s are zero. I > 0 (I <0)
indicates an environmentally beneficial (harmful) impact, whereby the firm’s positive (negative)
impact increases with a higher (lower) I. B8, > 0 and Bq > 0 represent the change in I if the
manager marginally raises the respective investment. The functional form of I incorporates that

s is advantageous (g—i~ > 0) and ¢, e.g. because of damaging externalities, is disadvantageous to

ESG performance (g—g < 0).* ESG-interested stakeholders care about the overall environmental
impact I of the firm’s operations. Since I is not publicly observable, these stakeholders need to
form expectations of I based on their information set ®57. That is, stakeholders form E[I|®5T]. A
change in these expectations elicits changes in stakeholder pressure, which subsequently has financial
consequences. I refer to actions or outcomes that are induced by the stakeholders’ expectations of
I and that have financial consequences as ”stakeholder pressure”. Examples include demand from
environmentally responsible consumers or corporate reputation that vary with the public perception

of the firm’s environmental impact (see section 2). The financial repercussions of stakeholder

pressure are:
Se = pB[I|27%] (5)

Whilst I represents the physical impact of the firm’s activities on the natural world, S; is a cash
flow that is driven by the stakeholders’ expectations of I. p parsimoniously captures how the

stakeholders’ expectations materialise in additional financial benefits or costs. p > 0 ensures that

2
3 Assuming c(q, s) = % would require further parameter restrictions and assumptions for both ¢ > 0 and s > 0

to hold in equilibrium. Alternatively, costs could be linear ¢(q,s) = ¢ + s + 7, whilst financial benefits concave in

investments (e.g. R = /q8+7). These alternative assumptions do not qualitatively alter results, but the equilibrium
2 2

investments become longer mathematical expressions. Since ¢(gq,s) = % + % most parsimoniously captures the

model’s insights, I use this specification.

4 Appendix B discusses the setting where both ¢ and s induce positive environmental externalities.



expectations of a positive E[I|®5T,] > 0 or a negative E[I|®77,] < 0 environmental impact translate
into additional financial benefits S; > 0 and costs S; < 0, respectively. If a given F [f \(IDf_Tk] induces
a lot of stakeholder pressure and financial outcomes are very sensitive to this pressure, p is higher
(vice versa).® S; at t is affected by information that is available to stakeholder prior to t at t — k
(i-e. @ffk). Unlike stock prices that instantly react to information, any action of stakeholders
based on information that becomes public at ¢ will likely be too late to affect the financial outcome
at t. For example, an environmental scandal that becomes public at ¢ potentially leads to public
outrage and adversely affects consumer demand. However, S, is the result of consumer demand
from the beginning of the fiscal year until ¢. Although the exact duration between ¢ and ¢ — k is
arbitrary, it is critical that information is available sufficiently early such that the resulting actions
of stakeholders who observe it are reflected in the financial performance at .

Combining both the direct and indirect effect of ¢ and s yields the firm’s short- (¢ = 1) and

long-run (¢ = 2) financial performance, which are denoted with Z; and Zs:

ifh1=R-C+ 5 (6)
S~ =~

Direct Effect Indirect Effect
52:R+Bs+ 52 (7)

Direct Effect Indirect Effect
The random components of R, C, B,, and S, ie. 7, 7, v, and 1 are independent of one another
and all follow the normal distribution. Moreover, 8,b,, 34,35, and p represent strictly positive
parameters that are common knowledge.® Information asymmetry stems from the fact that stake-
holders and investors cannot directly observe the manager’s decisions of ¢ and s, which generate
environmental externalities and affect financial performance. The presence of R in both #; and &,
implies the main business activity has direct financial benefits in both short- and long-run, and %,
is informative about 3. However, knowledge of Z; does never fully reveal Zo because C and BS
generate randomness that is idiosyncratic to short- and long-run financial performance, respectively.

It follows that Cov(Z1,Z2) > 0 but Cov(Z1,Z2) # 1. Moreover, sustainability investments increase

5Instead of p, which concerns the net effect of E[f|¢f€k] on financial performance, one could separately model how

E[I~ |¢ffk] affects stakeholder pressure and subsequently how stakeholder pressure affects financial performance.

However, for the purpose of this paper, this would needlessly complicate the analysis by introducing additional

parameters that are implicitly subsumed in p. p < % implies g is strictly non-negative in equilibrium.

6Similarly, the investments’ profitability is common knowledge in Kanodia et al. (2004). Kanodia and Lee (1998) re-
lax this assumption. I refrain from discounting long-run financial performance because doing so does not change the
effects of mandatory ESG disclosure, albeit simplifies mathematical expressions. Indeed, discounting is comparable
to increasing « in equation 8 below.



costs in the short-run to be more sustainable and to gain direct financial benefits particularly in
the long-run (through B,). Indirect financial benefits (costs) of s (¢) based on the stakeholder’s

expectation of ESG performance affect both short- and long-run financial performance.

3.2 The Manager’s Utility

Following Stein (1989), the manager’s utility increases with #; and Z, as well as with the stock
price Py at t = 1. This stock price contributes to utility because there is a share a € (0,1) of
“impatient” investors that sell their stocks in the short-run. These investors are interested in a
high stock price at t = 1, thereby creating stock market pressure that motivates the manager to
take actions that increase P;. Compensation schemes, anticipation of a tender offer, or plans to
raise equity are further examples why a higher stock price elevates the manager’s utility. At ¢ = 0,
the manager hence chooses ¢ and s to maximize the following expected utility function:

max B[Uo|®5'] = El21|®0'] + B[Py 4] + (1 — a) E[z2| 25 (8)

E[71]|®})!] and E[Z2|®}!] denote the manager’s expectation of short- and long-run financial perfor-
mance given the information set ®)' at ¢ = 0. Both the manager and investors are risk-neutral
and do not have an altruistic preference for strong environmental performance. However, they
care about the firm’s environmental impact because of its indirect effect on revenues and costs
through stakeholder pressure.” P; equals the investors’ expectation of future financial performance

conditional on their information set ® at t = 1.:

Pr = E[72|9}] (9)

Proceeds from short-run financial performance #; are immediately distributed as dividends and
Py represents the post-payout market price.® When investors establish P, = F [Z2|®}], they form
higher-order expectations. The reason is that (part of) Z2 depends on expectations of stakeholders.
That is, P, = E[Z|®}] = E[R+ B, +S5|®!], whereby E[Sy|®}] are second-order expectations equal

to pE[E[I|®$7]|®!]. Moreover, at t = 0 the manager’s expectation of Py consists of both second-

"Findings are not altered if the manager or investors have altruistic preferences for strong environmental performance,
but the equilibrium values of s and ¢ are larger and smaller, respectively. These cases are studied in Appendix B.
8 Alternatively, P, could be defined as P; = & + E[i2|‘1>11] and Py = #; +&2. Under these assumptions, the expected
utility function E[Up|®}!] = aE[ﬁl\ég/[] +(1- a)E[ﬁg@gA] is equivalent to equation 8 with P; = E[#3|®!]. This
alternative notation is used in Kanodia and Sapra (2016) and leads to the same results as Stein’s (1989) notation.



order and third-order expectations: E[P;|®)] = E[E[R + B,|®1]|®)!] + pE[E[E[I|®57T]|®1]|®Y).
Spelled out, E[E[E[I|®57T]|®1]|®}!] is the manager’s expectation at t = 0 (when g and s is chosen) of
the investors’ expectations at ¢ = 1 (when the stock price is formed) of the non-investor stakeholders’
expectations of I at t = 1. The investors care about the ESG-interested stakeholders’ expectations
because they influence (through their financial pressure for strong ESG) the long-run financial
performance 5. The manager is interested in the investors’ expectations because they determine
the stock price, which subsequently affects utility. In a similar vein, E[#;|®}!] and E[%,|®}] are
partly second-order expectations as E[I|®57,] influences #; and Z5. Figure 1 below demonstrates

the relation between the manager, ESG-interested stakeholders, and investors as captured in the

model.
Financial
Manager Investors
Performance
Environmental
Stakeholders
Impact

Market Valuation

Figure 1: Causal Relation Between Manager, Stakeholders, and Investors

Since changes in the information contained in ®™, ®! and ®5T alter the players’ expectations, they

affect financial performance, the stock price, and subsequently matter for the manager’s utility.

3.3 Information Endowments

Although ¢ and s are private to the manager, I assume the short-run financial performance &
is published at ¢ = 1. Since Couv(Z1,Z2) > 0, investors who observe a high Z; conclude that Z
is likely high too, which subsequently boosts P; = E[#2|®] = {#;}] and according to equation 8
translates into higher utility. Managers thus have an incentive to engage in actions that inflate
#1.2 In the absence of asymmetric information and impatient investors, actions to boost #; in an
attempt to influence P, are not fruitful. Without impatient investors, « is zero and equation 8

simplifies to Uy = E[#1|®}!] + E[Z2|®}!]. Moreover, without asymmetric information, inflating 7,

9This (inefficient) short-run focus has been referred to as managerial myopia, albeit the underlying cause for short-
termism are frequently impatient investors rather than an inherently short-run oriented manager (Wagenhofer,
2014). See e.g. Laverty, (1996) for a review on economic short-termism.
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to increase E[T|®!], i.e. “jamming the signal” that investors observe, is a wasteful action. This
result occurs because if ! = &}, by the law of iterated expectations, E[E[Z2|®!]|®)] = E[#2|P§!]
holds. Equation 8, again, simplifies to Uy = E[%1|®}!] + E[Z2|®}!] and there is no incentive for the
manager to inflate ; to boost ]51.

Information asymmetry between the players could concern financial (Z; and Zs) as well as
nonfinancial outcomes (f ). In most settings below, I assume there is an imprecise signal about I,

ie. g,att=0.5:

J=I+é=PBss—Pq+i+é (10)

where ¢ is independent of 7, 7, 7, ¢ and € ~ N (0,02%). If I is not disclosed, stakeholders cannot
distinguish the noise & from 7 after observing §. The signal § could (initially) be private information
of non-investor stakeholders. For example, NGOs such as the Environmental Investigation Agency
specialise in acquisition of ESG information. Moreover, §j could be observed by firm-internal stake-
holders such as employees. Alternatively, the signal § could come from a public source such as an
ESG rating agency, a government database, or media. On the one hand, if § is public at ¢ = 0.5,
investors likely also know § when they form their expectations at ¢ = 1. On the other hand, even
if public information underlies stakeholder pressure for strong ESG performance, when there are
multiple information sources investors may be uncertain of the exact information that shapes the
expectations of non-investor stakeholders. I both examine settings where investors observe and
where they do not observe §.

When the manager chooses ¢ and s at ¢t = 0, the signal § is unknown because it becomes
public later at ¢ = 0.5. Put differently, the manager can anticipate e.g. media reports when taking
decisions that generate externalities, but at £ = 0 the manager does not know the report that is
published in the future.'® Furthermore, I consider both the situation when the firm discloses its
true environmental impact I at ¢ = 1, or not. The model captures the stakeholder, stock price, and
signal-jamming effects of disclosing I as outlined below:

(i) More precise information on I means E[I|®77,] better reflects I. T will demonstrate that

if the information about I is less noisy, the stakeholders’ expectations are more sensitive to

10The arrival of § post the management decisions but prior to the market valuation is similar to the timing of the
forecast § in Kanodia and Mukherji (1996). A critical difference between § in Kanodia and Mukherji (1996) and ¢
in my model is that § only affects the market valuation, but § additionally (through S't) directly affects financial
performance Zt.

11



this information.!* If E[I |®7T,] closely reflects the true environmental impact and is very
responsive to it, the financial benefits and manager’s utility of actions that enhance I grow.
The reasons is that any improvement in I leads to a larger increase in E [f |¢>ffk], subsequently
to better financial performance through S;, and thus elevates the manager’s utility (ceteris

paribus).

(ii) Post disclosure of I, the stock price increases for a given improvement in I to a larger extent.
The reason is that P; reacts positively to strong financial performance 5 and, according to
the stakeholder affect above, Ss and thus 75 is higher for a given boost in T if there is more

precise information about I.

(iii) Finally, disclosing I at t = 1 changes S; from S; = pE[I|y] to Sy = pE[I|I] = pI. Unlike
Zo, & is through S; affected by the noise in § (i.e. &), implying that #; becomes a nosier
signal for #» (without disclosure, So = Sy = pE[I|y]). Moreover, beyond i, investors have
an additional information source to predict Sy if I is disclosed. As a result, investors put a
lower weight on Z; when forming their expectations P; = E[Z|®}]. This reduction in the
stock price’s sensitivity to #; reduces incentives to ”"jam” #;, mitigates managerial myopia,

and changes investment decisions irrespectively of their environmental impact.

Although effects (i)-(ii) motivate the manager to enhance I, effect (iii) can worsen ESG performance.
It is thus, a priori, unclear whether mandatory disclosure of I improves the firm’s environmental
impact.

Figure 2 below summarises the sequence of events in the model. At ¢ = 0, the manager chooses
q and s to maximize utility. These decisions produce financial outcomes #; and &5 at ¢ = 1 and
t = 2, respectively, together with an environmental impact I that realizes at ¢ = 1. Between
t = 0 and ¢t = 1, stakeholders form expectations about I based on §. These expectations affect
Z1 (through 51). At t = 1, 7 realizes and gets published. Investors use Z; together with other
signals (i.e. § or Iif available) to value the firm and to form expectations of Z which result in
the market price P;. If I is published at ¢ = 1, stakeholders revise their expectations of I and
E[I|®5%] # E[I|1®57]. As a result, S; # Sy and stakeholder pressure differently influences #; and
Zy. If T is not published, E[I|®5L] = E[I|®57], and the effect of stakeholder pressure on short-

and long-run financial performance is the same.

1 This sensitivity is similar to the stock price’s sensitivity to financial information in e.g. Fisher and Verrecchia
(2000) or Ewert and Wagenhofer (2005).
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Z1 realizes and gets
published.
Investors form _
Eliz|®l) =P I
realizes and is (not)

published.
Stalfehgllglers form
Stal}ehngders form ELIT‘q)l ], where
Manager decides ¢ E[Ilgj(}ﬁ]’ where o7 S’1:“ {y,z1, I}
and s. 5.5 = {v} (or 7" = {y,z1}). ‘ Zo realizes.

time

Figure 2: Sequence of Events

4 Analysis

Section 4 applies the model to examine how the equilibrium investments in sustainability s and in
the main business activity ¢, and thus financial and nonfinancial performance, vary with changes
in the players’ information sets. Section 4.1 analyzes how management decisions differ when ESG-
interested stakeholders have the same information set as the manager compared to when they do
not have any information about I. In both settings, investors continue to have perfect information
of ¢ and s. Whilst these settings are unrealistic, section 4.1 studies the effect of changes in the
information set of ESG-interested stakeholders absent of any changes in signal-jamming incentives
that confound results. Section 4.2 examines the effect of information asymmetry between investors
and the manager when there is no ESG-information (4.2.1), or when there is a signal § that provides
imprecise information about I at t = 0.5 (4.2.2). Finally, section 4.3 analyzes the full model with
signal § at t = 0.5, corporate disclosure of the true I at ¢ = 1, as well as information asymmetry
between the manager, investors, and ESG-interested stakeholders. Section 4 concludes with a

discussion on value relevance and implications for empirical research.

4.1 Settings Without Signal-Jamming Incentives

4.1.1 All Players Observe Management Decisions

In this section, not only the manager but also investors and non-investor stakeholders observe ¢ and
s. That is, firm-external parties know at least the same information as the manager at ¢ = 0, or
equivalently ®} = {q,s} C @gg C ®f C ®77. Using basic properties of conditional expectations
and the law of iterated expectations, I evaluate the different components of the manager’s utility

Up = E[z1|®)] + aE[P,|®})!] + (1 — a)E[Z|®)1]. At t = 0, the manager’s expectations of the
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short-run and long-run financial performance are:

Bl#,|®5'] = B[R~ C + 51|®3"] = E[R —~ C + pElI|®55]|95'] =

2 2
q S
9q - D) — D) +p(ﬁ58 - BqQ)

and
E[i#s|®"] = E[R+ B, + S|®0"] = E[R+ B, + pE[I|27"]|®;"] =

0q + bss + p(Bss — Beq)

Moreover, the manager’s expectation of the stock price P, = E[Z5|®!] is more evolved because it

is affected by third-order expectations, but under full information E[Pl |®}] simplifies to:

E[P\|®y"] = E[E[R + B, +pE[I|97"]|91] |95") = B[R + B +p(Bss — B,0)|®5'] =

Py = E[zz]®])

0q + bss + p(Bss — B4q)

Since E[P;|®})!] = E[i2|®}!], the manager’s utility collapses to Uy = E[Z;|®})!] + E[#2|®}!] when
there is no asymmetric information. Substituting the above results for E[#;|®}!] and E[#s|®§!]

into Uy and taking the first-order condition with respect to s and ¢ yields:

PROPOSITION 1. If the manager’s choices of s and q are observed by all players, the equilib-

rium investments are: 87 = bs +2pfs and qf =20 — 2ppB,.

Comparative statics show the optimal quantities of both s and ¢ increase in their direct financial
benefits by and 26. Moreover, because ¢ (s) has a negative (positive) environmental impact, and
ESG-interested stakeholders financially reward strong ESG performance, the manager decreases ¢
by 2pp, (increases s by 2pfs). This adaption of management decisions is particularly pronounced
if the respective marginal effects of ¢ and s on I, i.e. f, and Bq, or if the overall influence of

ESG-interested stakeholders on the firm’s financial performance, i.e. p, are large.

4.1.2 Stakeholders Do Not Observe Management Decisions nor ESG Information

If ESG-interested stakeholders do not observe ¢ nor s, their expectation of the firm’s environmental

impact F [f |(I>f_Tk] is based on conjectures of the manager’s decisions. Given these conjectures and
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since there is no other information about I, from the manager’s and investors’ perspectives the
stakeholders’ expectations of I are constant and equal to E[I|®§1] = E[I|®57] = 8,5 — 8,4, where
5 and ¢ denote conjectures. It follows that Sy =85 = p(Bs8—Pqd) does not vary with the manager’s
choices when ESG-interested stakeholders do not observe ¢ and s.'? The financial outcomes are

hence Z; = R-C+ 5'1 and Iy = R+ Bs + 5'2, leading to:

2 2
Eli1|0)] = 6q — % - % + 81 and E[7|®M] = 0q + bys + Ss

Moreover, if ®}/ = {q,s} C ®{, the manager believes the firm is priced in the stock market with:
E[P|®}'] = E[E[R + B, + S2|®]]|®}'] = E[R + B, + S2|®)] = 0g + bss + 5>

E[P,|®)!] = E[22|®Y)] and Uy = E[#1|®})!] + E[#2|®}!] hold because ¢ and s are contained in the

investors’ information set. The manager’s utility maximisation problem shows:

PROPOSITION 2. Stakeholder pressure for strong ESG performance does not influence the
manager’s equilibrium decisions if stakeholders do not observe (information about) s, q, and I.

Moreover, when ®) = {q,s} C ®!, these equilibrium decisions are s = by and g = 20.

If no information on the firm’s environmental impact is communicated to ESG-interested stakehold-
ers, any improvement in environmental performance does not change the stakeholders’ expectations
of T and there is no additional financial benefit to this improvement. That is, Sl = gg is constant
regardless of the realization of I. In contrast to section 4.1.1 where stakeholders observe relevant
information about I, s3 and ¢5 thus do not adapt to stakeholder pressure for strong ESG perfor-
mance. Even if stakeholders had perfect information about I, the same result occurs when p = 0,
i.e. when stakeholders do not have any (ESG-related) influence on Z; and Z5. Comparing the equi-
librium investments under Proposition 1 and 2, it is obvious that if there is no information about
I the optimal value of ¢ is higher, whilst the optimal level of s is smaller. Ceteris paribus, the

expected positive environmental impact E[I] = 855 — 8,¢ is higher when there is information about

I. However, below I show more information about I does not always improve ESG performance.

123ee Bagwell (1995), Kanodia and Mukherji (1996), or Kanodia et al. (2004) for further related discussion. If the
equilibrium choices of ¢ and s depend on parameters that are known by stakeholders, this verifies that they can
indeed make these conjectures. The same applies to the investors’ conjectures below. In the rational expectation
equilibrium, the stakeholders’ and investors’ conjectures coincide and equal the actual choices of the manager.
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The equilibrium investments of Proposition 1 and 2 should be interpreted bearing in mind that

they are based on the stark assumption that investors have the same information as the manager.

4.2 Information Asymmetry Between All Players and No ESG Disclosure

4.2.1 Financial Disclosure But No ESG Information

In a more realistic setting, investors and other stakeholders do not perfectly observe g and s but
the firm reports Z; at ¢ = 1. For now, I continue to assume that there is no information of
I. The only public signal #; does not provide any information about I because the independence
assumptions of the random variables imply Cov(7, I) = Couv(#, I) = 0. The manager’s expectations
of #; and ¥, are, therefore, the same as in section 4.1.2 and equal E[%;|®})!] = 6q — % — % +
S, and E[i2|®}] = 0g + bss + 5'2, where S; and S5 are constants because of the stakeholders’
conjectures of ¢ and §. The manager cares about the market price at ¢ = 1 and needs to form the
conditional expectation E[P;|®}]. Since ®}! C ®! no longer holds if investors do not know ¢ and
s, the law of iterated expectations fails and E[P;|®}!] = E[E[Z2|®1]|®)] # E[#2|®})!]. To evaluate
the manager’s expectation of the stock price, I first establish P, = E[Z5|®}]. When investors form
expectations about &3 at t = 1, the only information available to them is #;. That is, ®} = {z;}.
The manager’s choices of ¢ and s determine both #5 and Z; (through R, C, and B,). Since investors
do not observe these choices, to form the conditional expectation P, = E[#z|z,] and similarly to
ESG-interested stakeholders, investors need to conjecture the manager’s decisions. Given their
conjectures, from the perspective of investors the financial outcomes are & = §§+7— L — —’y—l—gl
and To = 0§+ 7+ bs§+ 7+ Sg. 21 and o follow the normal distribution because 7, 4 and 7 are
normally distributed (all other terms are mathematically equivalent to constants). The conditional

expectation P, = E[&|z,] is given by E[&s] + %&fc)ﬂ(wl — E[#1]), which simplifies to:!3

Py = El&s|z1]) = o + frza

where (o and 31 are constants that equal 8y = Elzo] — BlE[:f:l] and B = 2%, The coefficient

2 Z .
0'7;+0'ﬁ

31 captures the stock price’s sensitivity to the disclosure of ;. The manager anticipates that the

13Here Cov(&#2,%1) = 0'% and Var(z1) = 0'% + o%. Throughout the paper, I calculate the conditional expectation
. . . N . -1
with normal variables using the projection theorem, which states: pg|y = pa + Zzy Zy (y — py), where py

and py are unconditional expectations of x and y, Zzy is the vector of covariances between x and the signals y,

Z;l is the inverse of the matrix of the covariances of signals y, and fi,, is the conditional expectation of interest.
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firm is priced in the market with P; defined as above. Since E[#;] and E[#;] are constants because
of the investors’ conjectures and E[7] = E[fj] = 0, the only term in P, that varies with the decision

of g and s is 31x1. It follows that:

~ M N ~ q2 52 ~
E[P1|(I)O ] :B0+61 (Gq— 5 — 54—51)
E[Tllfbgl]

Taking the first-order conditions of Uy with respect to s and ¢ yields:

PROPOSITION 3. If financial performance T, is disclosed at t = 1, but neither investors nor

non-investor stakeholders observe s, q, and I, the equilibrium investments are: s = %;Ba) and g3 =
1
0(270¢+a/§1)
1+afb ’

If investors only observe Z; instead of ¢ and s, both ¢* and s* decline. The greater «, the smaller
are ¢* and s* because signal-jamming incentives increase: If more shareholders are impatient,
aE[P;|®}!] takes a more prominent role in the manager’s utility function. Since P, = E[#z|x1] =
BO + 31961 increases if Z; is higher, the manager has a greater motivation to produce a strong #; if o
goes up. Higher short-run results are obtained through a reduction in ¢* and s* because their costs
are incurred in the short-run. Whilst under-investment is a common result in models of hidden ac-
tion, a particular concern is how this under-investment affects the firm’s nonfinancial performance.
Reducing ¢ improves, but lowering s is detrimental to the environment. It is, therefore, ambiguous
whether information asymmetry between investors and the manager causes a net enhancement in

environmental performance. However, it can be shown that:

COROLLARY 1. If there is no information about I, in equilibrium the expected (positive) envi-
ronmental impact B[] = Bys*—B,q* is greater when ®] = {x1} compared to when ®] = ®} = {q, s}
iff B0 > Bsbs. Moreover, the expected, direct financial performance is better in the short-run, worse

in the long-run, and overall worse when ® = {x1} rather than ®f = {q,s}.**

14The proofs of all corollaries are detailed in the Appendix. In assessing the equilibrium nonfinancial and financial
performance, expectations are taken from the perspective of date ¢ = 0 throughout the paper. I focus here
on the direct rather than the direct and indirect financial performance to highlight the change in signal-jamming
incentives. When ESG-interested stakeholders have no information about I, the indirect financial benefit is constant
and managers cannot boost ; through raising S.
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If B4 > PBs, the benefit of reducing ¢ by one unit exceeds the negative consequences of lowering
s by one unit. Decreasing ¢ and s by equal amounts thus betters environmental performance if
Bg > Bs (ceteris paribus). A second concern is whether ¢ or s increases more following a change
from ®! = {x;} to ®} = {q, s}. Simple algebra confirms ¢} — g5 > s5 — s3 if > b, i.e. the change
in g surpasses the change in s if 6 > b,. As a result, the environmental damage is greater in case
®! = {q, s} if B,0 > Bsbs. The direct financial benefit in the short-run (i.e. g — g - %) is larger
in the asymmetric information setting because of signal-jamming incentives to inflate £; and boost
Py, = E[#s|z1]. Any deviation from maximizing the total direct financial benefit, e.g. to "jam” the
signal that investors observe, is economically inefficient, thus leading the outcome that the overall,
direct financial performance worsens with asymmetric information.'®

The main insights of this section are: Beyond 8, and s, the relative sensitivity of ¢* and s* to
the players’ information sets is critical when comparing ESG performance between various settings.
Changing information endowments to elicit reductions in business activities can be detrimental
to the environment, especially when managers find it optimal to cut investments in sustainability
rather than investments that generate negative externalities. Moreover, although it leads to worse

financial performance, if 5,6 > B,bs non-investor stakeholders interested in strong ESG performance

prefer information asymmetry between investors and the manager.

4.2.2 Financial Disclosure and Imprecise ESG Information

In this section, there is imprecise information about I at t = 0.5, i.e. § = I +& with & ~ N(0,02).
As discussed, § could be known by investors or private to non-investor stakeholders. Regardless of
whether ®} = {x1} or ®} = {y, 2}, investors need to form expectations of the stakeholders’ expec-

tations of I to be able to value the firm. After observing the signal §, at ¢ = 0.5 the stakeholders’ ex-

pectation of the firm’s environmental impact is E[I|®§%] = E[I|y] = E[I] C‘f:%g%) (y—E[g]). Given

that stakeholders form conjectures § and §, § is normally distributed (because § = 3,8 — @ﬁ—&-f—&-é,

where both 7 and & are normal variables). Tt follows that E[I|®5%] = 2+ 2y, with 2y = E[I] - 2E[j]

2

and £ = —L5. 2 captures the sensitivity of the stakeholders’ expectations to §, which increases
os +oz

in the precision (i.e. %) of the information. The short-run financial performance is thus given
by &1 = R — C + Sy, where S; = p(%y + 2y). The noise of § (i.e &) affects the short-run finan-

cial performance #; because S; depends on §. Put differently, if stakeholders form expectations

15This result is highlighted in e.g. Stein (1989).
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of I based on imprecise information, this imprecision also influences the financial consequences of
stakeholder pressure. From the perspective of the manager, § is a random variable and E[f | as
well as E[g] are fixed given the conjectures. Following § at t = 0.5, &1 at ¢ = 1 is the only ad-
ditional information available to stakeholders. However, since Cov(7, 1) = Cov(3,1) = 0, ; does
not contain any new insight about I beyond what stakeholders know from §. ESG-interested stake-
holders hence cannot incrementally learn about the firm’s environmental impact from the financial
disclosure and E[I|1®57] = E[I|y, z1] = E[I|y] = E[I|®5L]. As a result, & = R + B, + Sa, where
Sy =8, = p(20 + 2y). Since the stakeholders’ expectations have not changed, the same stake-
holder effect influences both short- and long-run financial performance. At ¢t = 0, the manager’s

expectations of Z; and Zo are:

2 2

~ s 2 s
El@1|®4'] = 6g — T — T + b2 + 2(Bus — By0)) and

E[Z2|®Y] = 0q + bes + p(20 + 2(Bss — B49))

The market’s valuation of the firm’s long-run financial performance, i.e. P, = E|[%,|®1], critically

depends on the information set available to investors:

Py = f§ + Blar + B3y if @ = {y,z1}

and P, = BS + Blfﬂcl if @) = {z,}

2

where B‘f = iy < BAlf =

2 2
0’7~,+0':V

o2+(p2)*(0?+02)
o2 +02+(p2)% (02 +02)"

16 If ! = {y, 2}, investors can disentangle the
randomness of § (i.e. i and &) from other random variables in #; (i.e. 7 and 7). Investors
thus have the same information about the persistent component in financial performance 7 as in
the setting where ESG-interested stakeholders did not observe . Their sensitivity to Z; remains
unchanged and equals 5‘11 = 31. Alternatively, when investors do not know ¢, they cannot remove
the effect of 7 and & from #;. Observing only #; thus provides less precise information about the
persistent component 7 in financial performance. This effect diminishes the investors’ sensitivity
to Z1, as reflected by the term (p2)?(0? + 02) in the denominator of Y. However, since § affects
Tg, if ®] = {a1} investors have to infer § from #; and the term (p2)?(0? 4 02) is also present in
the numerator of 2. If ® = {z;}, the net result is an increase in the investors’ sensitivity to

the information Z; (i.e. Bf > Bf = 31) because ¢, which affects long-run financial performance

1633, /3"2’, and 38 are explicitly stated in the Appendix.
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through S5, must be inferred from Z;. The signal § does, therefore, not only influence the financial
repercussions of stakeholder pressure, but also affects how investors react to information of financial
performance. Since Bi’ > B‘f, the manager has a greater incentive to engage in signal-jamming and
to boost the stock price through inflating #; when ®} = {x;} rather than ®} = {y,z,}.

When v =0, Blf = Bi‘ = 1 holds and these different signal-jamming incentives disappear. In this
case, ! = {y,z1} does not provide more information than ®! = {z;} for the investors’ prediction
of #5. The reason is that when ~ = 0, every random component of #; is present in #» and whether 7
and € are disentangled from other random variables in #; does not change the investors’ information
about Zo. Investors would identically value the firm and management decisions are the same when
®! = {21} or ®} = {y,z1}. In contrast, when v > 0 there is a random variable that is idiosyncratic
to Z1 such that commingling all random variables of Z; entails an informational loss. Similarly,
when stakeholders would observe I at t = 1, the noise of § (i.e. £) would only affect Z;, but not iy
and commingling all random variables in #; provides worse information for #,.!"

Since the stock price only reacts to ¢ if investors indeed observe this information, the manager
has additional incentives to improve nonfinancial performance when ® = {y,z;} rather than
®! = {x}. # is indirectly through Sy affected by ¢, but there is no direct influence of § on P,
when ®} = {z;}. At ¢t = 0, the manager anticipates the market valuation and expects that the

firm is priced as follows:

_ N 2 52 A L
E[P|9Y] = B} (6g — T — 5) + p2(Bes — Bya) + & i = {y, 21}
B R 2 52 . .
and B[Pi|@)1] = B}(0q — & — 5+ p2(Bes — Bya) + K it @] = {1}

where k% = ,5’3 + péoff‘f and kb = ﬁg + péoﬁ‘f. ke and kP are additive constants that do not vary

with the manager’s choices of ¢ and s. Maximizing Uy with respect to ¢ and s yields:

PROPOSITION 4. If ESG-interested stakeholders observe imprecise nonfinancial informa-

tion § at t = 0.5 and financial performance &1 is disclosed at t = 1, the equilibrium invest-
— bs(1—0a)+2p2B, _ 02—ataBi)] 228, o I _ _
ments are si, = # and qj, = 1+;5f L gqf D = {y,z1}, or si =
bs (1-a) +p2fs[2—a+tap))] « _ 0Q2-atafy)-pif,(2—ataB]) . oI _
radt and qy, = ol if @1 ={x1}.

17Section 4.3 studies this case in detail.

20



With the information ¢, the stakeholder effect which financially rewards and punishes high s and ¢,
respectively, influences the equilibrium investments (e.g. through % when s* = s},). The rea-
son is that the manager can communicate environmental improvements to stakeholders through 7,
which boosts F [1: |®5T] and reaps financial rewards. The manager thus finds it optimal to improve I
with a higher s and lower ¢. This stakeholder effect increases with the precision (i.e. U%) of §j because
the stakeholders sensitivity to this information Z increases with % Moreover, when U% increases,
the stakeholders’ expectations and financial repercussions thereof (i.e. S; = pE[I|®°T]) reflect T
more accurately. If ®} = {y,z;}, signal-jamming incentives are unchanged because B‘f = B, and
since both the stakeholder effect and the stock price reward a higher 7, s}, > s3 and ¢}, < g3 holds.
As stated in Corollary 2, this growth in sustainability investments and reduction in environmentally
harmful activities results in an enhancement of ESG performance.

COROLLARY 2. Equilibrium nonfinancial performance, measured as E[I] = Bss* — B,q*:

(i) is always higher when ESG-interested stakeholders observe § than when they do not observe

(ii) is higher when ESG-interested stakeholders observe § than when they do not observe § and if
&1 = {x1} when either a) 08, > bsBs or b) 08, < bsBs and p > p;.'8

The stakeholder effect is also present when ®! = {z,}. However, the stock price does not directly
reward a higher § and there are larger signal-jamming incentives because B{’ > 31“ = 1. The
manager thus has greater incentives to focus on boosting #; through under-investments rather than
improving nonfinancial performance. Under-investment in ¢* further enhances I, but nonfinancial
performance declines if the firm predominantly cuts s*. Indeed, when ®! = {x;} the stakeholders’
observation of § is only environmentally beneficial if either condition of bullet point (ii) in Corollary
2 is satisfied. Condition a) ensures ¢* is very sensitive to changes in ®5T and condition b) leads to a
high indirect financial benefit of lowering ¢* and increasing s*. Both conditions are consistent with
environmental improvements when ®} = {z;} and ®3% = {y} because the manager finds it optimal
to predominantly reduce ¢* rather than s*. Corollary 2 implies that even if investors do not have

an intrinsic preference of strong ESG performance, their information endowment of nonfinancial

performance has an important influence on ESG outcomes.

18 All critical thresholds of p are derived and explicitly stated in the Appendix.
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Whilst nonfinancial performance strictly improves when ®} = {y, 21}, the effect on the firm’s
profitability is ambiguous. Without the information ¢, the firm under-invested in both ¢* and
s* when there is information asymmetry between investors and the manager. With the signal 7,
because s}, > s5 and ¢}, < g3, the under-investment problem is even greater for ¢*, but mitigated
for s*. Corollary 3 suggests that financial performance is better with signal § for all p > 0 if the
(direct) marginal, financial benefit, i.e. b, and the marginal environmental benefit of sustainability
investments, i.e (s, are sufficiently high. A higher S, amplifies the marginal impact of s on I, which
translates into additional financial benefits because of a higher S; for a given s. When b8 > 04,,
the setting with more investment in s* (and lower ¢*) is thus financially superior. In contrast, when
bsfs < 05, an additional requirement arises to ensure the extent of the stakeholders’ influence on fi-
nancial performance, and thus the indirect financial impact, are sufficiently pronounced. Equations
(6) and (7) show that the financial repercussions of the stakeholder effect on short- and long-run
financial performance are positive iff S; > 0, whereby S; increases in s and decreases in ¢ (% >0
and 88—5;" < 0). Moreover, from Proposition 4 it is obvious that s} increases in p, whilst ¢} decreases
inp (88‘—1;*‘ > 0 and % < 0). As a result, S; > 0 more likely holds for higher values of p and the
setting with a stakeholder effect (and higher s* and lower ¢*) is more likely financially superior if p
is high. This discussion applies to both ®! = {y, z;} and ®} = {x;}. Bullet point (ii) of Corollary
3 is based on the additional premises that § = b, and 3; = ;. Beyond improving computational
tractability, this assumption allows to better isolate changes in financial performance caused by the

different sensitivity of the market price to (ﬁA‘f Vs. Blf) when stakeholders observe 7, or not.'?

COROLLARY 3. FEquilibrium financial performance, measured as E[FP] = E[%}] + E[Z3]:

(i) is higher when ESG-interested stakeholders observe § than when they do not observe § and
®f = {y, 21} if a) 08, < bsBs or b) 0B, > bsSs and p > pa.

(i) is higher when ESG-interested stakeholders observe § than when they do not observe §, 8 = by,
By = Bs, and ®1 = {x1} if p > ps.

The optimal balance between economic and environmental welfare drives many policy recommen-
dations that emerge from environmental economics (Kolstad, 2011). This section highlights that

if the conditions in Corollary 2 and 3 are satisfied, the information § can simultaneously improve

19Tf this assumption is relaxed, settings with higher s* (¢*) are more likly financially superior if bsBs (084) is high.
For bullet point (i), i.e. when 4,11 = {y,z1}, I do not make this assumption because the stock price’s sensitivity to
% is B regardless of whether stakeholders observe §.
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nonfinancial and financial performance and effectively mitigates trade-offs between economic and
environmental welfare. Recent empirical studies have addressed this trade-off with a focus on ESG
disclosures (e.g. Chen et al., 2018 or Ioannou and Serafeim, 2017). Although most studies point
towards an improvement in ESG outcomes following an increase in ESG disclosure, the evidence
on financial performance is mixed. For example, Ioannou and Serafeim (2017) find a positive effect
on firm value, whilst Chen et al. (2018) show a negative effect of nonfinancial reporting on prof-
itability. Corollary 3 can rationalize these conflicting results and highlights the critical importance
of the magnitude of p, which gauges the influence of the ESG-interested stakeholders’ expectations
on financial performance. More broadly, p captures the extent with which the firm internalizes
costs of environmental damage (from ¢) and benefits (from s). Further analysis shows that p > ps
and p > p3 can, depending on the size of other parameters that determine ¢*, be inconsistent with
q* > 0. That is, if ESG-interested stakeholder have a substantial influence over the firm’s financial
performance, the stakeholders knowledge of § cannot enhance financial performance for any posi-
tive investment in the main business activity. This result is in line with empirical studies that find
some companies cease production post regulatory changes to increase ESG transparency or relocate

plants to avoid reporting on their ESG performance (e.g. Christensen et al., 2017; Rauter, 2020).

4.3 Information Asymmetry Between All Players and ESG Disclosure

In this section, there is mandatory disclosure of the true environmental impact I after it realizes
at t = 1. The stakeholders’ information sets are ®§% = {y} and ®77 = {y,z;,I}. Equivalently
to section 4.2.2, since ®5% = {y} the stakeholders’ expectations of I are E[I|®§L] = 25 + 2y

2
at t = 0.5, where 2y = E[I] — 2E[g] and 2 = Pil—of Short-run financial performance thus has
the same functional form and at t+ = 0 the manager’s expectation of 7 is again E[#|®}!] =
0q — g — % + p(20 + 2(Bss — B4q)). If the firm’s environmental impact is disclosed at ¢ = 1, the
stakeholders revise their expectations to E[I|®$7] = I. This revision leads to & = R + B, + pI
and o, unlike %1, is not affected by § (and hence &). The absence of 2 from Z5 reflects that ESG-

interested stakeholders are fully responsive to truthful disclosure of I, or equivalently 2 = 1. The

manager’s expectations of Zs equals:

E[#2|®}"] = 0g + bss + p(Bss — Bqq)
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Moreover, in the Appendix I show that the stock price equals:

Py = B+ B{xy + BSy + BT if @ = {x1,y, I}

and Py = B¢ + Blay + B3I if @ = {x1,1}

N N A~ 2

where 8¢ = ¢ = p1 = 02(;702 When investors know ¢, the stock price’s sensitivity to Z; and hence
7oy

signal-jamming incentives remain unchanged. However when investors do not observe g, ¢ < 3%

z o2+ (p2)* (a2 +02)

oit+o2+(p2)2(oF+02)"

because 3¢ = sz and B = 20 That is, when ®! = {z;, I'}, the stock

%
oZ+o2+(p2)
price’s sensitivity to ; declines if the firm discloses the true environmental impact at ¢ = 1. This
decline is in stark contrast to the result of section 4.2.2, where the stakeholders’ observation of ¢
increased the investors’ responsiveness to £; when they did not know 3. There are two reasons for
these different outcomes. Firstly, with disclosure of I investors need not infer the indirect financial
performance of &5 from &1, which diminishes the investors’ responsiveness to Z;. Secondly, in case
I is disclosed at t = 1, S; (which is based on ®5% = {y}) is different from S, (which is based on
7T = {I}). When investors do not know ¢, the inference jj — I = £ is not possible. Investors thus
cannot "remove” the noise € from #; and since € is not present in Zo, &; becomes a worse signal for
long-run financial performance. The investors’ sensitivity to Z;, therefore, decreases. The decline
in the sensitivity to #; post disclosure of I is referred to as ”signal jamming effect” of mandatory
ESG disclosure because there are less incentives to ”jam” and inflate ; when doing so elicits a
smaller positive stock price reaction.

Additionally to the exogenous 7, transitory randomness in 7 arises endogenously from € through
the stakeholders use of § and related financial consequence.?! Post disclosure of I, the stock price’s
sensitivity to #; thus decreases even when 4 = 0.22 The discussion of this section highlights
a more general point: actions of individuals or organizations (here ESG-interested stakeholders)
that are based on imprecise information (§) and that have financial consequences (S;) can lead
to “transitory” randomness (¢) that affects financial performance (Z;). After arrival of precise
information over time, random over- or understatements (£) no longer affect stakeholder pressure

and long-run financial performance (Z2). Since disclosure of I reduces the stock price reaction to

20@3, Bg, B§7 Bg, and Bg are explicitly stated in the Appendix.
Randomness that is idiosyncratic to short-run financial performance often only arises exogenously. See e.g. the
variable v¢ in Stein (1989) or 4 in Kanodia and Mukherji (1996).

W if ¥ = 0. When T is not disclosed, the inability to remove & from

Z1 in case CI’{ = {1, I} does not reduce the investors’ responsiveness to Z1 because then £ also affects Z2.

22The response coefficient Bf would be
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financial performance x1, the manager has incentives to change investment decisions. At ¢t = 0, the

manager expects the market valuation:

2 2
- e q s fe o
E[Pl‘q)l(}/[]:ﬁl(eq_5_5)+p(585_BqQ)+k if ®f ={x1,y,1}
2 2
- A ¢ s .
and E[P1[®F] = 51 (0g — < = 5) + p(Bss = foq) + k7 if @] = {21,1}

where k¢ = 36 —&—pQOBf and k? = Bg + péoﬁf. k¢ and k9, again, summarize additive constants that

do not affect s* or ¢*. Maximizing Uy with respect to ¢ and s yields:

PROPOSITION 5. If ESG-interested stakeholders observe imprecise nonfinancial information

§ at t = 0.5, financial performance &1 and nonfinancial performance I at t = 1, then the equi-

brium. i o ¢ — bs(1=a)+pBi(142) s _ 0@—ataBl)—pBi(1+8)  .r GI _

librium investments are: si, = T and q5, = 1+afs if ¢ =
£ bs(1=a)+pBs(1+2) s _ 0@—ataBl)—pBe(1+2) .o I _

{1,y I}, or s§ = sz and ¢, = 1+1an a if @1 ={x1,1}.

The optimal investments take the same functional form regardless of whether ®f = {z1,y,1}

or ®1 = {z1, I}, but critically differ in their magnitude because the investors’ responsiveness to &
varies depending on ®{. Bullet point (i) in Corollary 4 shows when investors know ¢, environmental
performance is better when I is disclosed than when there is no disclosure. Post disclosure of I,
the stakeholders expectations reflect the true I more accurately. The response coefficients of the
stakeholders’ expectation to § and I, measured as the derivative of E [1: |¢>f_Tk] with respect to § and
I, are 2 € (0,1) and 1, respectively. If the true I is more accurately captured in the stakeholders’
expectations which are highly responsive to I, every increase in I reaps through S; = pE [1: |<I>f_Tk] a
greater financial reward. The manager hence is incentivized to improve I with more sustainability
investments s* and reduction of ¢*. This effect of disclosing I has been referred to as “stakeholder
effect” throughout the paper. Moreover, because investors also observe I and a higher I leads
to better long-run financial performance, the stock price P, = E[#5|®!] increases with I. For a
given positive environmental impact, the stock price reacts more positively if there is more precise
public ESG information. The reason is that because of the stakeholder effect financial benefits
from ESG-interested stakeholders and thus - are higher if there is more precise ESG information.
That is, when there was only the public signal g, the stock price reaction to this ESG information

was /3’5 =pi(1 — BAf) When there is mandatory disclosure of I, the stock price reaction to this
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disclosure is Bg — p. This "direct stock price effect” of disclosing I provides further motivation to
take management decisions that boost I. If investors know §, the fact that unlike Zo, #; is affected
by the noise of § (i.e. &) does not distort signal-jamming incentives because the inference § — I=¢
is possible. It follows that when ®f = {z,y, I'}, the net effect of disclosing I is an improvement
in environmental performance because the stakeholder effect and the positive stock price reaction
to I provide incentives to invest more in sustainability and less in business activities that generate
negative environmental externalities.

COROLLARY 4. Equilibrium nonfinancial performance, measured as E[I] = Bss* — B,q*:

(i) is always higher when I is disclosed at t=1 than when I is not disclosed if ®1 = {x1,y,I}.

i) is higher when I is disclosed at t=1 than when I is not disclosed if ®1 = {z1,I} and a
1

bsBs > 0B, or b) bsfBs < 0B, and p > pa.

(iii) is higher if ®1 = {x1, I} rather than ®! = {x1,y,I} and given that I is disclosed at t=1 if a)

bsBs > 084 or b) bsfBs < 0By and p > ps.

Bullet point (i) shows that when investors do not know ¢, as well as when the conditions of
Corollary 4 are not satisfied, disclosure of I is environmentally detrimental. This result occurs even
though the stakeholder effect and positive stock price reaction to a higher I are present as outlined
above. Key to this outcome is the reduction in signal-jamming as a result of the decline in the stock
price’s sensitivity to Z;. If the stock price reaction to a given increase in #; is less pronounced,
the manager has less incentives to engage in under-investment to boosts £; and both ¢* and s*
increase. When b,8, > 0f3,, the manager predominantly reacts with an increase in s* because
the direct and indirect financial benefits of sustainability investments are high, which subsequently
enhances ESG performance. If 68, > b,3,, the condition p > p, arises to ensures the stakeholder
effect is dominant such that the increase in s* exceeds the increase in ¢*. Under bullet point (iii),
disclosure of I is taken as given and the conditions for superior environmental performance when
®! = {z1,I} rather than ®! = {z1,y,I} are examined. In both cases, there exist the stakeholder
effect and the positive stock price reaction to I that stimulate higher s* and lower ¢*. However,
disclosure of I only elicits a signal-jamming effect that both induces further growth in s* and ¢*
when ®f = {z;,I}. The conditions in bullet point (iii) ensure that the increase in s* outweighs

the increase in ¢* because either the direct or the indirect financial benefit of more sustainability

26



investments are high.

Generally, whether disclosure of I generates an environmental improvement rests on the in-
centives of the manager to change investments decisions because of a) the stakeholder effect (i.e.
the financial repercussion of the ESG-interested stakeholders’ observation of I) b) the stock price
reaction to I, and c) the signal-jamming effect (i.e. changes in the market’s sensitivity to Z; after
disclosure of T ). The first two effects both generate higher s* and lower ¢*, but the signal-jamming
effect counteracts reductions in ¢* and can lead to the growth in ¢* exceeding that of s*. Figures

3a and 3b demonstrate under what circumstances the signal-jamming effect dominates.

Signal-Jamming Effect Dominates Stakeholder or Stock Price Effects Dominate
* ok * * x * *
Ssb > Sabs I5p > 4b Ssb > Sabr 56 > dab R N
Aq > As if also bs < 0 As > Aq 5b 4b> 450 4b
i i
0 Dt2 Pt1 P
Signal-Jamming Effect Dominates Stakeholder and Stock Price Effects Dominate
* . * * . * . x
S5p > S5a1 d5b > 954 S5p > S5ar I5b > 954 st > st gt < gl
Aq > As if also bg < 6 As > Agq 5b 5a’ 45b 5a
| |
0 Pta Pt3 p

Figures 3a and 3b: Stakeholder and Stock Price vs Signal-jamming Effect of ESG Disclosure

Figure 3a compares the change in the investment levels prior vs. post disclosure of I given that
®! = {x,,I}, whilst Figure 3b takes disclosure of I as given and examines the change in invest-
ments when ®f = {z, I'} rather than ®! = {z,,y, I'}. Based on the magnitude of p, three distinct
areas arise.?? If p is very high (i.e. above py1 or ps3), As > 0 and Ag < 0. In this case, disclosure
of I together with ® = {z;, I} induces significant environmental improvements. For moderate
levels of p, As > 0, Ag > 0 and As > Agq such that there is a less pronounced environmental
improvement in case I is disclosed and ® = {z;,I} (assuming 8, = ;). Finally, for very low
levels of p (i.e. below Py or prg) and if by < 0, the signal-jamming effect leads to the outcome that
the increase in ¢* exceeds the increase in s*. In this case and if 5, = 3,, environmental performance
is worse when ®! = {1, I} and I is disclosed than when I is not disclosed (Figure 3a), or when
investors do not observe § compared to when they know § given that I is disclosed (Figure 3b).
In Figure 3a, the area where the signal-jamming effect dominates is smaller than in Figure 3b.
That is, when investors do not know §, moving from no disclosure of I to revealing I less likely

results in environmental deterioration than when disclosure of I is given but investors do not know

23The thresholds for p are derived in the Appendix.
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g rather than when they observe §. When the players learn the true I through corporate disclosure,
their expectations are highly responsive to this accurate information, thus leading to a particularly
strong stakeholder effect and positive stock price reaction to I. The analysis shows that the extent
with which the stakeholders’ expectations of the firm’s environmental impact generate additional
financial revenues or costs, i.e. p, is critical in assessing the change in environmental performance
following mandatory ESG disclosure.

The question arises, if the setting with disclosure of I and ®! = {z,y,1} leads to improve-
ments in nonfinancial performance, why do stakeholders not voluntarily disclose § to investors?
Stakeholders only benefit from publicizing § when p is sufficiently low, otherwise the setting with
®! = {z, I} generates superior nonfinancial performance. ESG-interested stakeholders that are
aware of this effect would avoid revealing § to investors unless p is low. Stakeholders could also
refrain from publicizing ¢ if verifying information is too expensive or there are proprietary costs.
Assuming there are incentives to disclose ¢, the question then arises whether investors will use this
information to value the firm. Investors could abstain from ¢ if they believe the information g is
not credible or perhaps biased by stakeholders to further their interests.?* Any imprecise disclosure
of § means the investors’ inference § — I and hence eliminating & from #; is not possible. The
same is true when investors make mistakes in their inference §j — I, i.e. in disentangling & from
.25 In these cases, the signal-jamming effect of disclosing I is still present. Even if there are no
such mistakes, and investors believe stakeholders communicate credible and unbiased information,
when the manager assumes investors are uncertain of ¢, the investment levels are ¢* = ¢, and
s* = s%,. The reason is that the manager anticipates that the firm is priced based on E[Zs|z1, I],
and chooses ¢* and s* accordingly. Corollary 5 below shows that under the additional assump-
tions that 6 = bs, and S, = fs, E[Z2|z1,I] strictly leads to superior financial performance over
E|Zs|z1,y,I]. The manager might assume that stock market participants that are invested in the
company prefer to value the firm according to P, = E[#s|z1,]. Both bullet point (i) and (iii)
of Corollary 5 imply that for financial performance, uncertainty of § and a less precise signal 7
can be beneficial because under-investment is mitigated.?® Bullet point (i) mirrors the results of

Corollary 3 and suggests when investors know ¢, disclosure of ESG performance and subsequent

24The stakeholders’ communication of § to investors can be framed as a cheap talk game. In this class of games, a
babbling-equilibrium where no information is conveyed always exists, whilst full disclosure is not a Nash equilibrium
(Crawford and Sobel, 1982).

25Kanodia and Mukherji (1996) model "noisy separation” of operating cash flows and investment. Similarly, Kanodia
et al. (2004) model classification errors in a real effects model, albeit with focus on measuring intangibles.

26Dye (2001), Kanodia et al. (2005), Gigler et al. (2014), and real effects models in general already highlighted that
more transparency is not necessarily desirable for economic efficiency.
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growth (reduction) of investment in s (¢) is only financially beneficial if either a) the direct and
indirect financial benefit of s is high, or b) ESG-interested stakeholders have a sufficiently high
influence over financial performance (i.e. p > pg) and hence the indirect financial benefit of s is

particularly large.

COROLLARY 5. FEquilibrium financial performance, measured as E|FP| = E[z}] + E[%3]:

(i) is higher when I is disclosed at t=1 than when I is not disclosed if ®1 = {x1,y,1} and a)

bsBs > 084 or b) bsfBs < 0By and p > pg.

(ii) is always higher when I is disclosed at t=1 than when I is not disclosed if ® = {x1,1},
0 =bs, and By = Bs.

(iii) is always higher when ® = {1, I} rather than ®1 = {x,y, I} given that I is disclosed at
t=1, 0 = bs, and By = Bs.

4.4 Value Relevance and Empirical Implications

The signal-jamming effect can be understood in the light of the value relevance literature which ex-
amines, amongst other issues, the stock price reaction to (information of) financial performance.?”
Corollary 6 summarizes the change in the stock price P, = E [#2]|®1] for a given change of short-run

financial performance %1, as detailed in sections 4.2 and 4.3.

COROLLARY 6. The stock price’s sensitivity to the financial performance i, measured as
g—g, compares as follows:
(i) Without disclosure of I, the stock price’s sensitivity to & is greater if investors do not know

g than if they know g (i.e. Bf > Bf) This difference disappears when v = 0.

(ii) With disclosure of I, the stock price’s sensitivity to Z; is lower if investors do not know §

than if they know ¢ (i.e. B{l < Bf) This difference does not disappear when ~ = 0.

(iii) When investors know ¢, the stock price’s sensitivity to Z; is the same regardless of whether

I is disclosed, or not (i.e. A% = j%).

The difference in bullet points (i) and (ii) arises because without disclosure of I, investors have to

infer the long-run financial repercussions of stakeholder pressure from #;. With disclosure of I, the

27See e.g. Lev (1989) or Ewert and Wagenhofer (2005) for discussion and related citations.
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noise € of the imprecise ESG information ¢ that affects Z; further impairs the value relevance of
Z7 if investors do not observe §. Bullet point (iii) stems from the possibility to eliminate the noise
€ from 7, if g is observed.

Comparative statics of the stock price’s sensitivity to short-run financial performance gg L= Bfl

yield for the case that investors do not observe :

> 0if oz > o;
That

COROLLARY 7. fgfif>0,fg‘§l<o,%ifl<o,§ff<o,andﬁ_{

< 0if oz < 03.
is, the stock price’s sensitivity to T1 increases in oy, decreases in o3, p as well as 05, and can

increase or decrease in oz depending on the sign of oz — o;.

The derivatives are stated in the Appendix. Both Z; and Z, are affected by 7, which leads to
Cov(Za,%1) > 0. I, therefore, becomes a better signal for Z, if most of the variance of #; is

ad
attributable to 7. It follows that % > 0.28 If o; increases, stakeholders become more responsive

2

to ¢, as reflected by a higher Z = # More of the noise of § (i.e. &) is hence inherited in

#1 (through S; = p(3y + 2y)). Similarly, a higher p means & has a greater effect on #; because
E[I|®5%] has a more substantial effect on #;. Because both a higher ¢; and p raise the influence of
€ on Z1, but € does not affect 5, the stock price’s sensitivity to Z; decreases with these parameters

GER
doy

ad ~ ~
< 0 as well as % < 0. Higher o; and p also mean ; better reflects ¢, and 7 is present

and

in ;. However, investors can infer 7 from the disclosure of . They do not benefit (i.e. do not

~ ad
learn anything new) when % reflects 7 accurately. (Zi L and

i

ad
653 L are hence strictly negative. With
P

disclosure of I, both 4 and & are noisy components that are idiosyncratic to short-run financial
performance and that contain no valuable information to predict Zs. Bf strictly decreases with o,
which is typically the case with the variance of transitory noise.?? To understand the sign of %,
note that there is a two-fold effect of oz. Firstly, the size of oz directly determines how much of
the variability of Z; is attributable to €. Secondly, oz affects the responsiveness 2 of stakeholders
to ¢, determines how much of ¢ is reflected in %7, and hence also determines the effect of oz on &
through this channel. If oz < o3, stakeholders are very responsive to § and € takes a prominent role
in Z7. In this case, the stock price’s sensitivity to Z; would increase if oz goes up because the benefit

that stakeholders are less responsive to § and hence less of € is reflected in Z; dominates (vice versa

28This is a "standard” result. See e.g. the effect of og on B in Fischer and Verrecchia, (2000).

29G8ee e.g. the effect of 02 on B in Fisher and Verrecchia, (2000) or Ewert and Wagenhofer (2015). o2 stems from
an imprecise accounting system and the earnings response coefficients are more evolved in these papers, but they
strictly decrease in the variance of this noise. See also Holthausen and Verrecchia (1988).
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when oz > 03). The extent of the effect of € on 7 is effectively endogenously determined by the
stakeholders’ responsive to §j. A higher oz can increase the value relevance of 1 because it reduces
this responsiveness and thus the effect of € on #;. Whether the idiosyncratic noise in short-run
financial performance stems from an exogenous source (e.g. random cost over- and under-runs,
an imprecise accounting system etc.) or is inherited from actions (here stakeholder pressure) that
are based on other imprecise information (here §) and that affect financial performance leads to
different conclusions about the effect of the variance of noise on value relevance.

Moreover, assume there is disclosure of I, investors do not observe 7, and the stock price is

given by:

where o summarizes other important determinants of Z;. Regressing stock prices against data of
#1 and I leads to multicollinearity because #; is affected by §, which itself is a function of I. When
p and O’% are high or o2 is low, pressure from ESG-interested stakeholders has a significant impact
on financial performance and the correlation between the explanatory variables is particularly
pronounced. The correlation between financial and nonfinancial information grows because the
financial statements reflect nonfinancial outcomes to a greater extent. Omission of I from OLS-
estimates to avoid multicollinearity is problematic because of a potential omitted-variable bias and
invalid standard errors. I both is an important explanatory variable of P; (a higher I boosts long-
run financial performance, thus induces a positive stock price reaction) and also affects financial
performance #; (a higher I is associated with a higher §, which affects Z1). Since Cov(Z1, I ) > 0 and
Cov(Py,I) > 0, omission of I will induce an upward-biased OLS-estimate of 1. Finally, it should be
noted that the desirability of higher value relevance of #; depends on the policymakers’ objectives.
Greater value relevance stimulates under-investment which dampens financial performance, but
is environmentally beneficial if firms predominantly cut business activities that produce negative

externalities.

5 Conclusion

This paper examines the real effects of disclosing nonfinancial information in settings that differ in

the information endowment of ESG-interested stakeholders and investors. The analysis contributes
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insights into the financial and nonfinancial consequences of an ESG disclosure mandate, as advo-
cated e.g. by the European Supervisory Authorities (ESAs, 2020). Proponents of ESG reporting
frequently argue that disclosing a firm’s externalities creates public pressure to reduce environmen-
tally harmful business activities and invest in sustainability. I explicitly model such stakeholder
pressure for strong ESG performance and find an additional effect of ESG disclosure that can dimin-
ish environmental improvements. In particular, ESG disclosure reduces the investors’ sensitivity
to short-run financial performance and elicits more investments in business activities whose costs
are incurred in the short-run. If the firm predominantly increases activities that produce nega-
tive externalities, ESG performance worsens (the paper provides the conditions when this occurs).
This finding does not imply ESG transparency is generally disadvantageous to the environment.
Indeed, the analysis shows the influence of ESG-interested stakeholders on financial performance
and the positive stock price reaction to strong ESG performance increase with more precise ESG
information, which boosts environmentally beneficial management decisions. Instead, the analysis
aims to highlight a so far neglected effect of ESG disclosure, i.e. unintended changes in the stock
price reaction to financial performance, that can work against environmental improvements. An
empirical examination of the relative strength of the various effects could provide further insights.

The paper derives conditions for ESG transparency to favor or worsens financial performance.
ESG transparency effectively results in firms internalizing the financial benefits of positive and costs
of negative environmental externalities to a greater extent. Ceteris paribus, the greater stakeholder
pressure for strong ESG performance, the better nonfinancial performance, thus the more likely
financial performance improves with the greater internalization post introduction of mandatory
ESG disclosure. Empiricists could test this theoretical result in a difference-in-difference setting. I
derive a threshold for the influence of ESG-interested stakeholders on financial performance above
which firms have sufficient incentives to enhance ESG performance such that ESG transparency
is financially beneficial. This threshold rationalizes conflicting empirical findings of the correlation
between nonfinancial reporting and financial performance and provides a potential explanation why
some companies cease production following an ESG disclosure mandate (Christensen et al., 2017).
In addition, I find that post ESG disclosure, the reduction in the investors’ sensitivity to short-run
financial performance mitigates under-investment and is financially beneficial.

Although the paper focuses on stakeholders that care about environmental externalities, the

model applies to other interest groups that observe information and exert financial pressure based
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on their objectives. Examples are lobbyists (e.g. labor unions) or legal authorities. The find-
ings are also robust to allowing for altruistic preferences of managers or investors for strong ESG
performance. The model’s main limitation is that information asymmetry between the manager
and firm-external players stems only from the unobservability of the manager’s decisions. Future
research could model further information asymmetries, e.g. regarding the marginal environmental
impact of decisions. Moreover, ESG disclosure-induced changes in the investors’ sensitivity to fi-
nancial performance depend on differences in the information sets of non-investor stakeholders and
investors. Similar results would, however, arise from noisy separation of ESG performance-related
earnings from other operating earnings (Kanodia and Mukherji, 1996).

Finally, the assessment of the financial and nonfinancial consequences of ESG disclosure provides
insights for regulators and standardsetters that aim to improve ESG performance through ESG
transparency. Ultimately (the interconnectedness of) financial and nonfinancial disclosures, and
particularly related stakeholder as well as stock price pressure, affect management decisions. More
broadly, the findings thus suggest it is vital that policymakers jointly consider nonfinancial and

financial reporting when attempting to change corporate behavior through ESG transparency.

Appendix A

All proofs are based on 6, bs, 34, 3s, p > 0 and «, 2,@173%,311773{73‘11 € (0,1).

Proof of Corollary 1

The expected environmental impact is given by E[I] = E[B.8" — B,q* + i = Bss* — Byq* in
equilibrium. For E[I] to be greater when ® = {z;} rather than ®/ = {g,s}, the following
inequality needs to hold:

_ Bbs(l—a)  Bf2—a+ap)

. Sh — x> Besy — e - - > Bsbs — 54,26.
Bss3 5(1‘13 Bs83 5(1‘12 1+ afy 1+ af B 5!1

This inequality simplifies to:

(1+B)a (1+Bi)a
0—F— SbsiA = 0 Sbs.
Pa 14+ apb ># 14+ ap Pab > 5
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Hence, whenever 8,0 > f.bs, E[I] is greater when ® = {x,} rather than ®] = {¢,s}.

M)

Moreover note that the direct financial benefit in the short- and long-run are E[F;] = g — % -5

and E[Fy] = 0q + bgs, respectively. Substituting ¢ = ¢5 and s = s} yields:

b2
Eg[Fl] = —58 and EQ[FQ] = 292 +b§

Substituting ¢ = ¢35 and s = s yields:

02(2 — o+ afy) (1 + By) B b2(1 — a)?

Ed[Fl} = 2(1+a31)2 2(1—}-0431)2

022 — a + af] n b2(1 - «)
1+(161 1"‘04/3)1 .

B3k =

For the expected (direct) short-run financial performance to be larger when ®! = {x;} rather than

o1 = {q,s}, E3[F1] — E2[F1] > 0 needs to hold. Note that:

(02 + 0%)a(1 + B1) (2 + a1 — 1))

E3[F] — Ex[F1] = 2(1+ af}y)?

> 0.

Since 2 4+ a(By — 1) > 0 because a, 81 € (0,1), the above term is strictly greater than zero. This
confirms that F3[Fj| > Es[Fi]. Furthermore, note that Fy[Fy] > FE3[F5] holds always because

2% > Pl2=ctabi] pq 2 5 %09 pypang T show that Eo[Fy] + Eo[Fs] > Es[Fy] + Es[Fy]. Note

1+ap, 1+afb
that:
40? + b2
Ey[Fi) + Eq[Fy] = % and
02(2 + o+ 3a81) (2 + By — 1)) — B2(1 + a + 2081 (a — 1
EsF] + B3] = ( B2+ of )) — b3( B)(a—1)

L —
2(1+ ap)?
Ex[Fy) + Eo[Fs] — (E5[Fy] + E3[Fs]) > 0 needs to hold, whereby:

a?(b2 + 62)(1 + B1)?

Bl + Bl = (B[] + BolF)) = S5 o

The above term is greater than zero since «, 31 € (0,1) and bs,0 > 0. Q.E.D.
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Derivation of the Market Prices in Section 4.2.2

Here I derive P; when § is the only signal about . As outlined in section 4.2.2, 7, = R—C+5; and
Fy = R+ By + S5, where §; = Sy = p(20 + 2y). First, consider ®f = {x1,y}, i.e. investors know
7. Applying basic properties of conditional expectations and substituting Zs into the investors’

conditional expectation of &y, i.e. P, = E[&s|z1,y], leads to:

E[R+ B, +p(20 + 2y)|21,y] = E[R + B|z1,y] + pE[20 + 2yl21, 9.

Since E[g|z1,y] = y and p, 2o, and 2 (given the stakeholders’ conjectures) are constants, this further

simplifies to:
Given the investors’ conjectures (g, §) and the projection theorem with normal variables:

E[R + Bs|xla y] =
-1
A L o Var(z;)  Cov(Z1,9) x1 — E[i4]
E[R+ B+ |Cov(R + By, #1) Cov(R+ By, ) o i
Cov(i1,9)  Var(y) y — E[3]
where Cov(R + By, #1) = 02, Cov(R + By, 3) = 0, Cov(Z1,7) = pé(af +02), Var(#;) = o2 + U?/ +
(]),%)2(0;2 + 02), and Var(g) = 0’% + o2, These results follow from the independence assumptions of

the random variables as outlined in section 3. Applying matrix algebra yields:

E[R + By|a1,y] = E[R + By + 3 (z1 — E[#1]) — p2B(y — E[g))
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where 3¢ = . Substituting this back into E[Zz|z1,y] and further simplifying equals:

U§+U%.
Py = E[#s|v1,y] = E[R+ B, + B (v1 — E[d1]) — p£B5(y — E[g]) + p(%0 + 2y)] =
p = 33 + Bz, + By

where: (3§ = E[R] + E[B,| — B{ E[#1] + p2B{ E[g] + p2o,

2
Ba_ O
1 O_g_’_o_g,

Alternatively, when ®! = {2}, the stock price is given by:

OOU(£27 fl)

E[.]N?2|l‘1] = E[i‘g] + V(LT(i’l)

(1 — E[#1]).
Since Cov(&a, 1) = 07 + (p2)*(0? + 02) and Var(z1) = 02 + 02 + (p2)*(07 + 02), this reduces to:

P = 38 + 311)301
where: % = E[22] — B°E[#1],
of + (p2)*(0? + 02)
02402+ (p2)2(0? +02)’

K2

Moreover, because 3¢ > 3¢, investors are more sensitive to short-run financial performance when

®f = {x,} rather than ®! = {y,z,}. Q.E.D.

Proof of Corollary 2

For bullet point (i) of Corollary 2, environmental performance in equilibrium, i.e. E[I] = 858" —

*

Bqq", has to be higher when s* = sj, and ¢* = qj, rather than s = s3 and ¢* = ¢3. Since

a

si, > s and ¢}, < ¢3, this is always satisfied. Moreover, let Eg[I] and E3[I] denote the expected

environmental performance when s* = sj, and ¢* = ¢, or s* = s5 and ¢* = g3, respectively.

For bullet point (ii) of Corollary 2, Egq[I] — E3[I] > 0 needs to hold, where Eg[I] — E3[I] =

PE(Ba+B2)2+a(B—1)) | (B2 =) (a—1)a(bsBs—08,
1+af? (1+aBy)(1+ap?)

a — 1 is negative, Eyq[I] — E3[I] > 0 holds if 8, > bs8s. This fact yields condition a) of bullet

). Since the first term is strictly positive, 3° > 4%, and

_|_

point (ii). Multiplying both sides of Ey[I] — Es[I] > 0 with (1 + 3%)(1 + af?) (which is strictly
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positive) yields:
PE(B; + B2 + (B — 1)1+ aff) + (57 — A1) (o — Da(bsBs — 05,) > 0.

Solving for p together with 68, < bs3s provides condition b) of bullet point (ii):

(BY = B9 (1 — a)a(bsBs — 0B,)

Z —— = Dy. E.D.
2B+ B2t al - 1)1 +afy) ¢

p>

Proof of Corollary 3

Let E;[FP*] = E[Z}]+ E[#3] denote the equilibrium financial performance when s = s and ¢* = ¢,
with i = {3, 4a,4b} and expectations are taken from the perspective of ¢ = 0. For bullet point (i) of
Corollary 3, E4,[FP*] — Es[FP*] > 0 needs to hold. Note that Ey,[FP*] — E3[FP*] > 0 simplifies

to:

A

2pZz 2 2 2 A A

— B (2p(B2+ B2)(2 = 5+ 2aB%) + 2a(1 + B7)(bsBs — 08,)) > 0.
e P+ ) B1) + 2a(1+ )05 — 05)

Since 2 — 2 + Qan > 0 because 2 € (0,1), the inequality above is always satisfied when bs8s >
03,4, which provides the first condition in bullet point (i) of Corollary 3. When b,8; < 60,
2p(B2 + B2 -2+ 206%) > 2a(1 4 B%)(08, — bsfs) needs to hold, which leads to the second

condition in bullet point (i) of Corollary 3:

a(l+ B¢) (08, — bsf3s)
(B2 + B2)(2 — 2+ 203¢)

= Da-

For bullet point (ii) of Corollary 3, Ey[F' P*]— E3[F P*] > 0 needs to hold when 6 = b, and 8, = ;.

Under these assumptions, Ey[F P*] — E3[F P*] > 0 simplifies to:

pz’n + 5 > 0 where:
M =28(By + aBBy) (2 — a+ af)(2(2 - £ + 2030) + 2a(1 - BY))
>0 since a,Bf,é € (0,1)

72 = 20%% (@ — 1)(BF — B1)(2 + (57 + B1)(1 + @) + 2a5{ 7).

<0 since a € (0,1) and 3% > 3¢
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The following inequality thus needs to hold:

7

= —— = D3.

_ \/ 0a2(1 = a)(B = B1)(2 + (B + B1)(1 + ) + 2057 30)
2(Bg + aBfBg)?(2 — a+ apy)(2(2 — £ 4 2037) + Za(1 — 5Y))

Since p > 0 needs to hold, only the positive root of the above term is a feasible solution. Q.E.D.

Derivation of the Market Prices in Section 4.3

If &1 = {21,y 1}, &1 = R— C + p(% + 2y), and Z5 = R + B, + pl, the stock price P, equals:
Elia|a1,y, I] = E[R+ B, + pl|z1,y,1].

Because E[pI|z1,y, 1] = pI, this equals:
El#;|z1,y,1] = E[R+ Bs|z1,y,1] + pl.

After the investors’ conjectures of ¢ and 3, E[R + Bz, v, I] is given by:

E[R+ Bi|x1,y,I] = E[R+ BJ] +

—1

Var(:il) COV(jZl,g) COV(i’h]) xr1 — E[i’1]
Cov(R + Bs,#1) Cov(R+ Bs,j) Cov(R+ By, I)| | Cov(ii,7) Var(g) Cov(§, 1) y — E[]
Cov(z1,1) Cov(g,I)  Var(l) I — E[I]

Moreover, because of the independence assumption of random variables: Cov(R + B, 7)) = o2,
Cov(R + By, §) = 0, Cov(R + B,,I) = 0, Cov(Z1,§) = p2(0? + 02), Cov(j, ) = 02, Cov(z,I) =
pto?, Var(z1) = 02+ 02 + (p2)?(0? +02), Var(j) = 02 + 02, and Var(I) = o?. After matrix algebra

E[R + B|z1,y, I] simplifies to:

E[R+ Byla1,y, 1] = E[R + B+ Bi (21 — E[#1]) - p2Bi(y — E[g)])
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2

N A 2
[ A [
where 7 = f{ = 775 and £ = _57—5. Hence:
Y5 i

=

Py = Elio|z1,y,I] = B[R+ B,] + B{(x1 — El#1]) — p2B5(y — E[g]) + pI =
Py = 3§ + Bixy + Bsy + BSI

where: 35 = E[R] + E[B] — B{E[&1] + p2B{E[g)]

2

N A o2
Bf = Bil = 3 & PR
oz + o3

and Bg =p.

If ® = {z;, I}, the stock price P; equals:
ElZs|x1,I] = E[R + B, + pl|z1, 1).

Using properties of conditional expectations and the fact that pE[f |x1, I] = plI, this simplifies to:
El#s|21, 1] = E[R + B2y, 1) + pl.

Moreover, since R, By, 71, and I are affected by g and s, investors need to form conjectures of §

and 8. Given these conjectures, E[R + By|z1, I] equals:

E[R + By|xy,1] =
_ -1
Var(gﬁl) COV(i’l,I) T, — E[.’f)’l]

Cov(z1,I)  Var(I) I- E[I]

Applying matrix algebra yields:

E[R + By|z1, 1] = E[R+ B + B{ (21 — E[#1]) — pzB{(I — E[I))
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P 2 = . . - ) . .
where B{ = W and 2 = ﬁ Substituting E[R + Bs|z1, I] into the equation for

E[Za|x1, I] results in the stock price:
Py = El#s|21,1) = E[R + By] + 5{ (21 — El#1]) — p2p{(I — E[I]) +pI =

P = Bg+5"f:v1 +BS’I

where: B¢ = E[R] + E[B,] — f{E[&1] + p2B6{E[],

2
pd — g7
Lot ol +ad(p)?
and B¢ = p(1 — 259). Q.E.D.

Proof of Corollary 4

Bullet point (i) of Corollary 4 follows from the fact that ¥V 2 € [0,1) numerator of sf, (¢&,) is
strictly larger (smaller) than the numerator of s}, (qj,), albeit the denominator is the same because
B¢ = 5. Hence, si, > s}, and ¢&, < ¢}, and environmental performance is always better when
there is disclosure of I. Bullet point (ii) requires that E[I] is higher when s* = sf, and ¢* = ¢,

rather than s* = s%, and ¢* = ¢, i.e. Esp[I] — Ex[I] > 0. Esp[I] — Eg[I] > 0 simplifies to:

pys + a(Bl — BH(1 — a)(bsfs — 08,) > 0 where:
vs = (B2 + B — 2+ By — 288) + 2a(1 — B) + 20?BL(1 - BY)).

>0 since Bf > 3’11 and 2,&;’,&’11 €(0,1)

Because 3 > B¢ and a € (0,1), pys + (B’ — (1 — a)(b.Bs — 08,) > 0 always holds when
bofBs > 08,. Alternatively, when by, < 084, pys + (B2 — B (1 — a)(bsBs — 65,) > 0 holds when:
a(B} = B (1 = )(08, — bss) i

P BT (1 2+ a(B — 2B0) + 2001 — B9) + 202000 A1) "

For bullet point (iii), £[] needs to be higher when s* = s%, and ¢* = ¢, rather than s* = s%, and

¢ = qi,, i.e. Esp|I] — Esq[I] > 0 needs to hold. Esy[I] — Ese[I] > 0 simplifies to:

p(B; + B2)(1+2) + (1 — @) (bsfs — 054) > 0.
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This holds always when b,3s > 03, or, in case bsfs < 08y, if:

(1 B a)(@ﬂq B bsﬂs)
(B3 +62)(1 + 2)

p> = Ds-

Q.E.D.

Derivation of the Thresholds in Figures 3a and 3b

In Figure 3a, s}, > s}, follows from the fact that the numerator and denominator of sf, are larger

and smaller than those of s}, respectively. Furthermore, g7, — ¢j, simplifies to:
(B = B1)(1 — )8 — pBy(1 — 2 + (B} — 2B7) + 2a(1 = B{) + 2a?B(1 — B7)).

For ¢, — ¢4, > 0, the following hence needs to be satisfied:

o -Bha-ws
Bl =2+ a3 = 23) + 2a(1 - B) + 2a2B{(1 - A1)

p <
For Aq > As, ¢, — q4, — (85, — s4,) > 0 needs to hold, which is equivalent to:

(B} — B (L — a)(8 — b)—

P(Bg + Bs)(1 — 2+ By — 2B) + 2a(1 — B) + 20257 (1 - BY)) > 0.

The inequality above follows from substituting the equilibrium investment levels into ¢z, — qJ; —
(s&, — s4p) > 0 and simplifying results. Solving for p yields that the inequality is satisfied when:
(B} = BH(1 = a)(0 - by)
a\pPy 1 o s _

p< s 20 ml : A3d) 1 242 d Ay, P
(Bg +Bs)(1 = 2+ By — 2B7) + 2a(1l — BY) + 2257 (1 — 7))

Since p > 0 needs to hold, the additional requirement that b, < ¢ arises. In Figure 3b, s, > si,
holds because both sf, and sf, have the same numerator but the denominator of s, is larger than

that of sf,. Moreover, ¢, — g3, > 0 simplifies to:

(1-a)d—p(1+2)8, >0.
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g3, — @5, > 0 therefore holds when:

Furthermore, ¢, — ¢5, — (s, — s5,) > 0 is equivalent to:
(1 - Oé)(9 - bs) —p(l + 2)(511 + Bs) > 0.

Hence, in this case, for Ag > As to hold the following has to be satisfied:

(1—a)(0—b)
A

Again, for p > 0, by < 8 has to hold. Q.E.D.

Proof of Corollary 5

As above, let E;[F P*] denote the equilibrium financial performance when s = s} and ¢* = ¢}, with
i = {4a,4b,5a,5b}. Expectations are taken, again, at ¢ = 0. For bullet point (i) of Corollary 5,
Es5,[FP*] — E4,[FP*] > 0 needs to hold, which is equivalent to:

(B2 + B2)(4a Bt +3(1 — £)) + 2a(1 + B7)(bsBs — 68,) > 0.

This holds always when b,3; > 03,. Moreover, when b8, < 60,, the inequality is satisfied when:

20((1 + B?)(Aoﬂq B bsﬁs)
(B3 + B2)(4aBt +3(1 = 2))

= Ds-

42



— E[FP*] > 0 when 6 = b, and 8, = f3;.

Bullet point (ii) of Corollary 5 requires that Es,[EF P*|

Under these assumptions, Esp[F'P*] — Eg[FP*] > 0 simplifies to:

Y4 + V576 > 0 where
1= 0202(87 = A1 — a)(2+ (B + B1) (1 + @) + 287 5{a)

> 0 since % > B‘li and a € (0,1)

= p*By(2 — 1+ 2a(B{ — 1) + a(Bi2 — B7) + B{2a° (5] - 1))

<0 since B° > B¢ and 2, 8%, 8¢ € (0,1)

1)(3 +2B}a) + 2a(Bf — 1) + a(ﬁﬂ' — BY) + Biza*(BY — 1)

Yo = (£ —
<0 since 51 > ﬂl and i,ﬂl,ﬂl € (0,1)
—(467 510 + 4p{a).

E [FP*] > 0 holds always when 6 = b, and

Since 74 > 0 and both 5 and v < 0, E5b[FP ]
By = Bs. Bullet point (iii) requires that Es,[FP*] — E5o[FP*] > 0 when 6 = bs; and 8, = s, or
equivalently:
v7 + g > 0 where
e = 205(1 — a)a(2 + (B + B))(1 + a) + 257 B )
> 0 since a € (0,1)
8 = 206 (14 2)(2(1 — 2) + (Bla+ Ba)(2 — 2) + (B] + B )a + 4B{ B a”).
> 0 since 2 € (0,1)
Since 7 and g > 0, E5p[FP*] — E5,[FP*] > 0 is always satisfied when 6 = b, and 3, = 3.
o2

Proof of Corollary 7
Corollary 7 examines o0Bf 0By 0By 081 and dﬁ Fo-, Where ﬂ = w—ﬁ—Q and 2 =
y dor? oz’ Op ' Josy 1= oitoZtoz (p2)? - o +U§ '

207(02 + 02)*((02 + 02)?02 + o20ip?) 0
> U,

0By _
_(04(0 +O’)+U~(O’ +02) + o2 O’~(20’ +Jp +202))2

807:
83? 4p202040?’(02 + 02)

= - <0,
do; (02(02 + 02) + 04 (02 + 02) + 0202 (202 + 02p? + 202))?
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0/¢ 2poiood (o2 + cf%)2

1 i

—— <0
dp (003 +07) + 01 (03 + 0F) + 0207 (205 + 0Fp? +207))2 T
03 2030202 + o)’ 0

= — < s
Oos (Jé(ag +02) + O’?(O’% +02) + 0?0?(20% + U?p2 +202))2
B4 20202002

and Bl: P Iroe%; (Ug—U?).

doz  (02(02 + o) + 02 (02 4 02) + 0203 (202 + 02p? 4 203))?

ad Ad ad Ad ad
Hence, gg; > 0, g% < 0, 86% < 0, g% < 0, and the sign of % depends on the sign of
(02 = o). Q.E.D.

Appendix B

Manager with Intrinsic Preferences for Strong ESG Performance

In this setting, the manager’s utility increases directly with I, where Ay > 0 captures the extent
with which a given positive environmental impact increases the manager’s utility. If a manager’s
remuneration is tied to an environmental key performance indicator, or the manager just prefers
to direct an environmentally friendly company, then Ap; > 0 holds. At ¢ = 0, the manager makes

investment decisions to maximize the following expected utility function:
max E[Us|®'] = E[21|90"] + aE[P1|®g"] + (1 — o) E[2| 0] + A E[I|24)] (11)

I consider the case where there is an imprecise signal about I,ie. Y = IT+¢ att =05 and
disclosure of I at ¢ = 1. The stakeholders’ expectation of the firm’s environmental impact is hence
given by: E[I|®5T] = E[I]y] = 20 + 2y at t = 0.5, where 29 = E[I] — 2E[j] and 2 = iz, and
E[I|®7T) = I at t = 1. Tt follows that the firm’s short- and long-run financial performance is
i1 =R—C+p(3 +2y) and &3 = R+ B, + pI, respectively, leading to the manager’s expectations

of Z1 and Z:

~ 2 52 A4
E[7,|0M] = 0q — % — 5 + (%0 + 2(Bas — fyq)) and

E[i"g\(I)éV[] =0q + bss + p(Bss — 5qq)
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The market’s valuation of the firm’s long-run financial performance, i.e. Py = E[Z5|®!], varies with

the information set of investors:

Py = 3§+ Biwy + Bsy + B5T if @f = {x1,y,1}
and P, = Bg +Bf$1 +Bg] if <I>{ = {x1,I}
Details of these calculations are in section "Derivation of the Market Prices in Section 4.3” in
Appendix A. It follows that the manager’s expectation of the market valuation is given by:

2

2
- Ae q S e s
E[P1|0] = Bi(0g — 5 = 5) +p(Bes = Boq) + k¢ if 1 = {z1,y, 1}
2 2
5 3 e s cd
and E[P1|@g'] = B{(6g — - — ) +p(Bes = Byq) + k7 if @1 = {an, I}

where k¢ = Bg + péoﬁf and k¢ = Bg + péo/g’f are the same additive constants as in section 4.3 that
do not affect s* or ¢* (because they are zero when taking the first order derivative of the utility
function w.r.t. to ¢ and s.) Finally, since the manager has intrinsic preferences for a higher I, to

solve the manager’s utility maximization problem the expectation E[I|®}!] has to be evaluated:

E[ﬂq)(l;/[ = s,q] = ﬂss - qu

Substituting E[Z,|®)], E[Z2|®)], E[P,|®}!], and E[I|®}'] into the manager’s utility function and
taking the first order conditions w.r.t. ¢ and s yields the equilibrium investments:
* bs(l_a)+pﬂs(1+2)+AMﬂs

sy, = ~ and q}, =
Aa 1+Oéﬁf Aa

02— a+aff) —pBy(l+2) — A,
1+ afs

Zf (I){ = {55171/,[}*

S* — be(lfa)+pﬂs(1+2)+)‘Mﬂe and q* _ 9(2*0[4’0[6?)7})5,1(14“2)7)\]\/[,8(1
A 14 afd A 1+ apd

if ®f = {11},

The equilibrium investments are identical to those in Proposition 5, except that there is an addi-

tional increase in sustainability investments s* by % and a decrease in environmentally harmful
1
q* by % The change in investments reflects that the manager intrinsically cares about strong
1

environmental performance. Although this adaption of the main model ”shifts” the company to-
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wards a more environmentally friendly business, the main effects and inference of disclosing I are
qualitatively unchanged: ESG-interested stakeholders more strongly react to more precise informa-
tion of I, the stock price positively reacts to a higher I because a higher I is associated with better
long-run financial performance, and disclosure changes the market price’s sensitivity to Z; because

e.g. investors need not infer indirect long-run financial performance from ;.

Investors with Intrinsic Preferences for Strong ESG Performance

This section studies altruistic investors that not only care about ESG performance because it affects
financial performance, but have direct preferences for better nonfinancial outcomes. In this case,

rather then P, = E[Z,|®!], the stock price is given by:
Py = B[Z,|®1] + A\ E[I]2]] (12)

Ar > 0 gauges the influence of investors with altruistic preferences and who directly value I on the

stock price. If non-investor stakeholders observe § = I + & at ¢ = 0.5 and there is public disclosure

~ ~ ~ - o?
of [ att =1, E[I|®§T] = E[I|y] = 20 + 2y at t = 0.5, where 2y = E[I] — 2E[j] and 2 = s7457, and

E[I|®3T) = I at t = 1. As a result, E[Z:|®!] is again equal to E[Z4|®}] = 8 + Bz + S5y + BST if
&1 = {1, y, I} and E[Z,|®}] = g + fxy + B4I if ®] = {x1,I}. Moreover, because there is public
disclosure of ESG performance, investors also observe I and A\;E[I|®}] = A;I. The overall stock

price is thus given by:

Py = 35+ Bfar + By + B + Al if ®f = {w1,y, I}

and Py = B¢ + flay 4+ BT+ AT if & = {x, 1}

It follows that:

~ R 2 2 L
EBRY) = 3500 — & — )+ 0+ A1) (Bus — fga) + 5 it @] = (1,9, 1}

D FM Ad q2 S
and E[P1|¢0]151<HQ*5*5

[\

)+ (p+ A1) (Bss — Byq) + k if @] = {x1,1}

where k¢ = BS + péoﬁ‘f and k¢ = Bg + péoﬁf are the same additive constants as in the previous

section. Substituting E[Z;|®}!], E[Z2|®}!], and E[P;|®}!] into the manager’s utility function and
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solving the manager’s utility maximization problem yields:

0(2 — a+ afy) — pBy(1+ 2) — Araf,
1+ afe

* bs(lfa)+pﬁs(1+2)+)‘1aﬂs *
sy, = _ and gy, =
1+ afy

’Lf (I){ = {xlvya‘[}'

be(1 — @) + pBs(1 + 2) + Arafs 02 — a+ aff) — pB(1+2) — Araf,
1+ apd 1+ apd

* *
Sxd = and drd =

if & ={x,1}.

The results are very similar to the setting where the manager has intrinsic preferences for strong

Arafs )‘IQBQ :
Trob. and Trad. respectively,

ESG performance. The manager invests more in s and less in g by
compared to when investors do not intrinsically care about nonfinancial performance. The reason
is that there is an additional increase in P; for better nonfinancial performance: investors not only
react positively to a higher I because of its financial benefits, but also because they altruistically
care about nonfinancial performance. The manager’s actions result in a more environmentally

friendly business, but the main effects of mandatory ESG disclosure remain unaltered.

All Business Activities Have Positive Environmental Externalities

In the main part of the paper, I focus on the setting where the firm’s positive environmental impact
increases in s and decreases in q. That is, I = fBys — Bqq + 7 with 85 > 0 and Bq > 0. If the
main business activity had a positive environmental impact, then 8, < 0 holds and the firm’s
positive environmental impact increases in q. In this case, stakeholder pressure for strong ESG

performance would lead to an increase in q. Consider for example the equilibrium of Proposition

o« 0(2—ataBS)—pB,(1+2) . _ « _ 02—a+aB)—pB,(1+2) . .
5: d5q = 2o D{;o)‘éfp a(1+2) Zf ¢{_{xlvyal}7 or q5b— (2-a O{;o)cﬁfp a(1+2) Zf (b{_{xhl}

If the main business activity had a positive environmental impact and hence 5, < 0, the terms
—pBy(1+2) and —pB,(1+ 2) are positive and the manager boosts g because of stakeholder pressure
for strong ESG performance. Disclosure of I still leads to a stakeholder-, direct stock price-, and
signal-jamming effect, but can never lead to worse ESG performance. The reason is that the
increase in ¢ following changes in signal-jamming incentives also enhances ESG performance. The
model thus suggests if all business activities had positive environmental externalities, mandatory

ESG disclosure is environmentally beneficial.

47



References

Amel-Zadeh, A., & Serafeim, G. (2018). Why and how investors use ESG information: Evidence from
a global survey. Financial Analysts Journal, 74(3), 87-103.

Bagnoli, M., & Watts, S. G. (2019). On the corporate use of green bonds. Journal of Economics &
Management Strategy, 29(1), 187-209.

Bagwell, K. (1995). Commitment and observability in games. Games and Economic Behavior, 8(2),
271-280.

Baron, D. P. (2008). Managerial contracting and corporate social responsibility. Journal of Public
Economics, 92(1-2), 268-288.

Bebchuk, L. A., & Stole, L. A. (1993). Do short-term objectives lead to under-or overinvestment in
long-term projects?. The Journal of Finance, 48(2), 719-729.

Bénabou, R., & Tirole, J. (2006). Incentives and prosocial behavior. American Economic Review,
96(5), 1652-1678.

Bolton, P., & Kacperczyk, M. (2021). Do investors care about carbon risk?. Journal of Financial
Economics. (in press).

Chen, Y., Hung, M., & Wang, Y. (2018). The effect of mandatory CSR disclosure on firm profitability
and social externalities: Evidence from China. Journal of Accounting and Economics, 65(1), 169-
190.

Christensen, H. B., Floyd, E., Liu, L. Y., & Maffett, M. (2017). The real effects of mandated infor-
mation on social responsibility in financial reports: Evidence from mine-safety records. Journal of
Accounting and Economics, 64(2-3), 284-304.

Christensen, H. B., Hail, L., & Leuz, C. (2018). Economic analysis of widespread adoption of CSR and
sustainability reporting standards. Working Paper.

Crawford, V. P., Sobel, J. (1982). Strategic information transmission. Econometrica, 50(6), 1431-1451.

Dai, R., Liang, H., & Ng, L. (2020). Socially responsible corporate customers. Journal of Financial
Economics. (in press).

Downar, B., Ernstberger, J., Reichelstein, S., Schwenen, S., & Zaklan, A. (2021). The impact of
carbon disclosure mandates on emissions and financial operating performance. Review of Accounting
Studies, 26(3), 1-39.

Dye, R. A. (2001). An evaluation of “essays on disclosure” and the disclosure literature in accounting.
Journal of Accounting and Economics, 32(1-3), 181-235.

EFRAG. (2020). Progress report of the project task force on preparatory work for the elaboration of
possible EU non-finanical reporting standards (PTF-NFRS). European Reporting Lab.

European  Commission.  (2014).  Directive = 2014/95/EU  of the European Parlia-
ment and the Council. Online Available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32014L0095.

European Commission. (2018). Action Plan: Financing Sustainable Growth. (Online Available at:
https://eur-lex.europa.eu/legal-content /EN/TXT/?uri=CELEX:52018DC0097.

48



European Supervisory Authorities . (2020). Public consultation on revising the Non-Financial Report-
ing Directive. Online Available at: https://www.eba.europa.eu.

Ewert, R., & Wagenhofer, A. (2005). Economic effects of tightening accounting standards to restrict
earnings management. The Accounting Review, 80(4), 1101-1124.

Ewert, R., & Wagenhofer, A. (2015). Economic relations among earnings quality measures. Abacus,
51(3), 311-355.

Fama, E. F., & French, K. R. (2007). Disagreement, tastes, and asset prices. Journal of Financial
Economics, 83(3), 667-689.

Fiechter, P., Hitz, J., & Lehmann, N. (2020). Real effects of a widespread CSR reporting mandate:
Evidence from the European Union’s CSR directive. Working Paper.

Fischer, P. E., & Verrecchia, R. E. (2000). Reporting bias. The Accounting Review, 75(2), 229-245.

Friedman, H. L., & Heinle, M. S. (2016). Taste, information, and asset prices: Implications for the
valuation of CSR. Review of Accounting Studies, 21(3), 740-767.

Gigler, F., Kanodia, C., Sapra, H., & Venugopalan, R. (2014). How frequent financial reporting can
cause managerial short-termism: An analysis of the costs and benefits of increasing reporting
frequency. Journal of Accounting Research, 52(2), 357-387.

Greening, D. W., & Turban, D. B. (2000). Corporate social performance as a competitive advantage
in attracting a quality workforce. Business & Society, 39(3), 254-280.

Grewal, J., Riedl, E. J., & Serafeim, G. (2019). Market reaction to mandatory nonfinancial disclosure.
Management Science, 65(7), 3061-3084.

Gunther, M. (2015). Under pressure: campaigns that persuaded companies to change
the world. The Guardian. Online Available at: https://www.theguardian.com/sustainable-
business/2015/feb/09/corporate-ngo-campaign-environment-climate-change.

Holthausen, R. W., & Verrecchia, R. E. (1988). The effect of sequential information releases on the
variance of price changes in an intertemporal multi-asset market. Journal of Accounting Research,
26(1), 82-106.

Hombach, K., & Sellhorn, T. (2019). Shaping corporate actions through targeted transparency regula-
tion: A framework and review of extant evidence. Schmalenbach Business Review, 71(2), 137-168.

IFRS Foundation (2020). Consultation paper on sustainability reporting. Online Available at:
https://cdn.ifrs.org/-/media/project /sustainability-reporting/consultation-paper-on-sustainability
-reporting.pdf.

Toannou, I. & Serafeim, G. (2017). The Consequences of mandatory corporate sustainability reporting.
Working Paper.

Jin, G. Z., & Leslie, P. (2003). The effect of information on product quality: Evidence from restaurant
hygiene grade cards. The Quarterly Journal of Economics, 118(2), 409-451.

Kanodia, C. (1980). Effects of shareholder information on corporate decisions and capital market
equilibrium. Econometrica, 48(4), 923-953.

49



Kanodia, C., & Mukherji, A. (1996). Real effects of separating investment and operating cash flows.
Review of Accounting Studies, 1(1), 51-71.

Kanodia, C., & Lee, D. (1998). Investment and disclosure: The disciplinary role of periodic performance
reports. Journal of Accounting Research, 36(1), 33-55.

Kanodia, C., Sapra, H., & Venugopalan, R. (2004). Should intangibles be measured: What are the
economic trade-offs?. Journal of Accounting Research, 42(1), 89-120.

Kanodia, C., Singh, R., & Spero, A. E. (2005). Imprecision in accounting measurement: Can it be
value enhancing?. Journal of Accounting Research, 43(3), 487-519.

Kanodia, C., & Sapra, H. (2016). A real effects perspective to accounting measurement and disclosure:
Implications and insights for future research. Journal of Accounting Research, 54(2), 623-676.

Kolstad, C. (2011). Intermediate environmental economics: International edition. New York, US: Ox-
ford University Press Inc.

KPMG (2020). The time has come - KPMG Survey of Sustainability Reporting 2020. Online Available
at: https://assets.kpmg/content/dam/kpmg/xx/pdf/2020/11/the-time-has-come.pdf.

Laverty, K. J. (1996). Economic “short-termism”: The debate, the unresolved issues, and the implica-
tions for management practice and research. Academy of Management Review, 21(3), 825-860.

Lev, B. (1989). On the usefulness of earnings and earnings research: Lessons and directions from two
decades of empirical research. Journal of Accounting Research, 27, 153-192.

Lynn, D. M. (2011). The Dodd-Frank Act’s specialized corporate disclosure: Using the securities laws
to address public policy issues. Journal of Business & Technology Law, 6, 327-355.

Pastor, L., Stambaugh, R. F., & Taylor, L. A. (2021). Sustainable investing in equilibrium. Journal of
Financial Economics. (in press).

Rauter, T. (2020). The effect of mandatory extraction payment disclosures on corporate payment and
investment policies abroad. Journal of Accounting Research, 58(5), 1075-1116.

SASB. (2020). Press release. Online Available at: https://www.sasb.org/wp-content /uploads/2020
/11/TIRC-SASB-Press-Release-Web-Final.pdf.

SASB. (2020). Statement of intent to work together towards comprehensive corporate reporting.
Online Available at: https://29kjwb3armds2g3gidlq2sx1-wpengine.netdna-ssl.com/wp-content
/uploads/Statement-of-Intent-to-Work-Together-Towards-Comprehensive-Corporate-
Reporting.pdf.

Stein, J. C. (1989). Efficient capital markets, inefficient firms: A model of myopic corporate behavior.
The Quarterly Journal of Economics, 104(4), 655-669.

Wagenhofer, A. (2014). Trading off costs and benefits of frequent financial reporting. Journal of Ac-
counting Research, 52(2), 389-401.

50



