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Abstract: Firms and jurisdictions worldwide are adopting ESG reporting in various
forms. To better understand potential implications of ESG reporting, we develop a model in
which a firm provides ESG and financial reports to investors. Investors price the firm’s stock,
and stock prices provide both real and reporting incentives to management. We characterize
how the introduction of ESG reporting affects ESG performance, expected cash flows, and
misreporting. ESG reporting tends to encourage corporate ESG but can discourage ESG
when it has significantly negative cash flow implications. For ESG with moderately negative
cash flow implications, the firm’s price can suffer from the introduction of ESG reporting.
Finally, we use comparative statics to show how changes in investor preferences (e.g., concern
for ESG) and ESG efforts’ cash flow implications (e.g., penalties, subsidies, or physical and
transition risk) affect market responses to financial and ESG reports, corporate misreporting,

and ESG and cash flow outcomes.
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1 Introduction

Social activists and investors around the world demand that corporations disclose their en-
vironmental, social, and governance (ESG) performance.' In return, a considerable number
of companies voluntarily started providing sustainability reports to their investors.? Mul-
tiple countries have already adopted mandatory reporting of non-financial performance for
some companies, and many governments (including the U.S.) are crafting new sets of stan-
dards.® Despite growing acceptance of ESG reporting, our understanding of its potential
consequences for firms’ prices, financial and ESG performance, and misreporting remains
limited.

To provide clarity on these important consequences of ESG reporting, we model a firm
that generates financial cash flows and ESG impacts, and provides reports about both. The
firm’s shares are traded on a market where all investors value financial performance and
where a fraction of investors also value ESG performance. The firm is led by a manager
who, motivated by the firm’s stock price, chooses an action (i.e., an effort, investment, or
expenditure) that determines the firm’s ESG performance and affects its cash flows. While
we focus on this ESG action, we include a second cash-flow term that that captures cash
flows that are unaffected by the manager’s ESG action. For instance an oil company execu-
tive might choose how much to incorporate carbon capture and storage into its production
process. This costly activity affects the company’s ESG performance and cash flows, but
there are many other components (such as global oil prices) that determine the firm’s profits.

In the main specification of the model, the firm issues two types of reports to investors: a
financial report that is a noisy measure of cash flows (e.g., the annual earnings report), and an

ESG report that is a noisy signal about the company’s ESG action (e.g., a report about the

"'While use the ESG term, our analysis can be interpreted as capturing aspects of corporate sustainability,
corporate social responsibility (CSR), specific dimensions of environmental or social performance, or other
externalities potentially valued by a fraction of investors.

2See, for example, Deloitte’s “US Public Companies Prepare for Increasing Demand for High Quality
ESG Disclosures” press release from March 14, 2022 (link).

3Krueger et al. (2021) identify 29 countries that introduced mandatory ESG disclosure policies from 2001
to 2016.


https://www2.deloitte.com/us/en/pages/about-deloitte/articles/press-releases/us-public-companies-prepare-for-increasing-demand-for-high-quality-esg-disclosures.html

level of carbon emissions). Other than choosing the ESG action, the manager can also engage
in financial misreporting (i.e., biasing the financial report) and greenwashing (i.e., biasing
the ESG report). In addition, the ESG report may contain error due to mismeasurement:
the manager’s ESG action may have different effects on ESG output and the ESG report,
by design. For example, the ESG output that investors value might be the company’s total
CO4 emissions, while the ESG report only includes Scope-1 emissions.

We start by analyzing a benchmark case in which the firm only provides the financial
report. We show that, even in the absence of ESG reporting, some investors use financial
reports to learn about the company’s ESG performance. When the financial report is dis-
closed, all investors update their beliefs about firm’s cash flows. ESG-interested investors
also update their beliefs about ESG performance because the financial report is a signal
about the ESG-productive action. This updating of beliefs propagates through the price
response to the report (the earnings response coefficient, ERC) and, in turn, changes the
manager’s ESG action and financial misreporting in equilibrium. When the ERC is positive,
the manager engages in more earnings management and increases (decreases) her ESG effort
when the effort positively (negatively) affects the firm’s cash flow.

Next, we introduce ESG reporting. The introduction of ESG reporting changes the firm’s
price through three main channels. First, investors use the additional report to learn about
the ESG effort that partly determines the firm’s cash flows and ESG output. This learning
is reflected in a price response to the ESG report itself. Second, the information conveyed by
the ESG report changes the risk premium and the price response to the financial report, since
the financial and ESG reports are both informative about the manager’s efforts.? Finally, the
introduction of the ESG report affects price through its effect on the manager’s equilibrium
choice of ESG action and financial and ESG misreporting. When the market’s response to the
financial report increases, the manager adds greater bias to her financial report and increases

(decreases) her ESG action if the action is cash-flow-improving (cash-flow-reducing). When

4Note that even if the ESG report perfectly revealed the manager’s action, investors would still react to
the financial report to learn about non-ESG-related components of the firm’s cash flows.



price increases in the reported ESG performance, the manager engages in greenwashing and
increases her ESG action because the action always increases the ESG report. Investors
anticipate the ESG report’s effects on the manager’s efforts and reports and, as a result,
change their expectations of cash flows, ESG output, and financial and ESG reports in
equilibrium, altering the price.

Many insights regarding the implications of introducing ESG reporting, either at the firm
or jurisdiction level, emerge from comparing the benchmark equilibrium to the equilibrium
with ESG reporting. Whether price responses, firm’s outputs, and misreporting increase
or decrease depends on the nature of the manager’s ESG action. Specifically, when the
manager’s ESG action is cash-flow-improving (i.e., ESG and cash flows are complementary),
issuing ESG reports in addition to financial reports allows investors to observe two positively
correlated signals about the manager’s action. This dampens the price response to the
financial reports, i.e., lowers the ERC. The reduced price sensitivity to the financial report
leads to lower misreporting incentives and less earnings management. For a cash-flow-positive
ESG action, price responses to higher reports are unambiguously positive, so the manager
chooses a higher action, increasing both expected cash flows and expected ESG compared
to the no-ESG-reporting case. This increases the firm’s price. A potential downside of
introducing ESG reporting when ESG actions are cash-flow-enhancing is the emergence of
greenwashing, as the same incentives that motivate the manager to increase ESG efforts also
encourage the manager to bias the ESG report.”

The implications of ESG reporting initiations are different when the effect of the ESG
effort on the firm’s cash flows is moderately negative (i.e., there is a moderate trade-off
between ESG performance and cash flows). By moderately negative we mean that the price
response to the ESG report remains positive despite the adverse effect of the ESG action

on cash flows because there is a sufficiently-large mass of ESG-interested investors in the

50f course, the same might be expected to occur for the financial report, as a positive price response to
the financial report provides incentives for financial misreporting. However, we show in Section 4.1 that the
introduction of an ESG report can lead to divergent changes in expected financial misreporting and financial
performance.



market. In this case, the manager’s action has a large effect on the ESG output, and ESG-
related components of cash flows are not important relative to other components of cash
flows. In the scenario of a moderately cash-flow-negative ESG action, after the firm starts
providing ESG reports, the ERC increases, providing the manager with stronger incentives
to manage earnings. The increase in the ERC occurs because the ESG report is a negative
measure of the company’s cash flows, and the introduction of this negatively-correlated signal
increases the weight on the original, financially oriented signal. The introduction of the ESG
report in this setting also stimulates a higher ESG action, increasing expected ESG and
reducing expected cash flows. In this parameter region, the introduction of an ESG report
can decrease price through its effect on the firm’s cash flows.

Finally, when the ESG action is sufficiently negative for cash flows, such that the price
response to the ESG report is negative, introducing the ESG report decreases the ERC and
earnings management. This occurs because the two signals about the manager’s action are
negatively correlated, such that the ESG report has a negative weight in the firm’s price.
Reduced market reaction to the financial report and negative reaction to the ESG report
jointly disincentivize the ESG action. The manager chooses a lower level of ESG-improving
effort, leading to lower expected ESG but higher expected cash flows. In this parameter
region, again, introducing ESG reporting increases the expected stock price. Different from
the case with a positive cash flow impact of ESG actions, here the price increase occurs
because the manager reduces the effort, economizing on ESG efforts to improve cash flows.
In equilibrium, the introduction of the ESG report therefore decreases the firm’s expected
ESG performance and results in fewer shares being held by ESG investors. Because the ESG
report has a negative weight, the manager has brownwashing incentives to signal lower ESG
performance but higher cash flows.

We derive further empirical predictions from comparative statics on the equilibrium with
both reports. We show that when the fraction of ESG investors increases, the firm’s ex-

pected ESG performance and the manager’s greenwashing incentives increase. That is, more



greenwashing may be indicative of higher ESG performance driven by an underlying change
in the importance of ESG activities to investors. However, they do not always co-move
this way. We derive conditions under which changes in the cash flow implications of ESG
activities, the importance of non-ESG cash flows, or the manager’s ability and incentives to
greenwash can cause ESG and financial performance to move in one direction while financial
misreporting and greenwashing move in the other. Additionally, we discuss how variation in
the parameters of interest affect price responses to ESG and financial reports, which can be
measured using standard event study methodologies.

Our study supports and offers a mechanism to explain existing empirical findings. We
demonstrate how investors, even if they do not inherently value ESG, can learn cash-flow
relevant information from ESG reports, consistent with Amel-Zadeh and Serafeim (2018)’s
evidence that one of the most frequent reasons for investors using ESG data is to improve
financial performance. The introduction of value-relevant ESG disclosures in our model can
on average cause positive price reactions, as evidenced by Arif et al. (2022). Matsumura
et al. (2014) find that investors can “penalize” firms for low ESG performance; this penalty
is dampened if companies provide more detailed ESG disclosures.

Second, this paper speaks to real effects of ESG disclosures. A number of studies show
that companies subject to mandatory ESG disclosure regimes reduced their emissions (Chen
et al. (2018), Grewal et al. (2022), Downar et al. (2021), Yang et al. (2021)) and improved
CSR performance (Fiechter et al. (2022), Christensen et al. (2019)), consistent with our
prediction that the introduction of ESG reporting can increase expected ESG performance
if an ESG effort is not destroying firm’s cash flows too much. Yang et al. (2021)’s finding
suggests that one of the mechanisms for companies changing their behavior is stock price:
the results are stronger for publicly traded firms. Wang (2022) finds similar evidence in
the banking setting: corporate U.S. borrowers of non-U.S. banks that are exposed to ESG
disclosure regulations improve their environmental and social performance. Thomas et al.

(2022) highlight the trade-off between cash flows and ESG performance that some companies



face, and how the pressure to beat a financial reporting benchmark pushes the firms to choose
financial performance over non-financial.

Finally, we demonstrate how ESG reporting can lead to an undesired outcome — com-
panies overstating their ESG performance, or greenwashing. Raghunandan and Rajgopal
(2022) consider mutual funds and show that funds that self-label as ESG end up holding a
portfolio of companies with worse ESG performance but higher ESG scores. The disconnect
between how funds’ ESG performance is measured (investment portfolio’s ESG score) and
what this performance actually is makes the ESG-labelled mutual funds maximize the metric

they report rather than their real ESG outcome.

2 Literature Review

We address regulators’ and researchers’ call to improve our understanding of trade-offs re-
lated to characteristics of managers’ reports about internal and external effects of their ESG
actions (Christensen et al., 2019; Grewal and Serafeim, 2020). Our model broadly combines
four strands of literature. First, our focus on a setting with ESG and financial reports ties
our analysis to prior studies incorporating multiple performance measures (e.g., Holmstrom
and Milgrom, 1991; Datar et al., 2001). Second, as in the literature on earnings manage-
ment (e.g., Dye and Sridhar, 2004; Fischer and Verrecchia, 2000), our focal firm discloses
reports that need not be truthful. Third, our model features feedback effects whereby price
responses to reports encourage both real activities and reporting choices (e.g., Kanodia,
2007). Finally, some investors who receive the reports incorporate their beliefs about the
firm’s ESG when forming their demand, similar to Pastor et al. (2020), Friedman and Heinle
(2016), and additional studies discussed in greater detail below. Concurrent studies have
also incorporated real effects of capital market responses on firms’ ESG choices (see, e.g.,
Goldstein et al. (2022) and Xue (2022), which feature rational expectations equilibria).

Our model extends the literature on earnings management (e.g., Dye and Sridhar, 2008)



by allowing a manager to manipulate the report of firms’ ESG; i.e., to engage in greenwashing.
This allows us to examine how greenwashing and financial misreporting interact. We analyze
the manager’s reporting strategies as functions of parameters capturing features related
to investor preferences for ESG, misreporting opportunities and incentives, productivity
parameters, and the importance of ESG and non-ESG factors to the firm’s cash flows.

Several studies provide evidence that individuals value the societal impacts of their in-
vestments. For example, the survey in Krueger et al. (2020) suggests that institutional
investors recognize the importance of climate risks for their portfolios” cash flows. Similarly,
Bauer et al. (2021) survey members of pension funds and find that two-thirds of respondents
are willing to sacrifice some financial benefits to invest in companies whose goals are aligned
with the United Nations’ Sustainable Development Goals (SDG). Barber et al. (2021) and
Bolton and Kacperczyk (2021) provide further evidence of tradeoffs between ESG and market
performance.

The pricing of companies’ non-financial performance has received much recent academic
interest. Closely related is Pastor et al. (2020), who show that agents’ tastes for green
holdings affect asset prices in equilibrium and derive predictions about the returns on a
green factor. Zerbib (2020) develops an asset-pricing model where ESG performance is
priced due to the impact of two investor groups: those that exclude certain assets from
their investment options and those that internalize private costs of externalities in their
expected returns. These investors cause two types of premia to occur: taste premia and
exclusion premia. Pedersen et al. (2020) analyze an economy where the ESG score contains
information related to firm fundamentals and some investors have preferences about firms’
non-financial performance. They show that in equilibrium, prices of assets satisfy a four-
fund separation theorem incorporating both financial and ESG performance. Chowdhry
et al. (2018), Ochmke and Opp (2019), and Friedman and Heinle (2021) derive conditions
for impact investment to improve social outcomes when some investors value impact as well

as cash flows.



Most of the literature assumes symmetric information and/or is silent on the source of the
information that investors have about firms’ non-financial performance. Lyon and Maxwell
(2011) provide a model of greenwashing based on discretionary disclosure of favorable signals
(e.g., Jung and Kwon, 1988), in contrast to our model of reporting bias with uncertain costs.
Despite the relative paucity of theoretical research, there exists rich empirical evidence for
firms’ greenwashing or providing inappropriate information on their ESG activities (e.g.,
Bingler et al., 2021; Basu et al., 2021; Delmas and Burbano, 2011; Marquis et al., 2016), as
well as numerous examples from the popular and business press (e.g., Brogger and Marsh,
2021; Kowsmann and Brown, 2021).

A separate literature has focused on the materiality of ESG disclosures (e.g., Khan et al.,
2016; Jebe, 2019). Amel-Zadeh and Serafeim (2018) report survey evidence that main-
stream investment organizations primarily use ESG information because of its relevance to
investment performance, ahead of client demand and ethical considerations. Although Moss
et al. (2020) find no evidence of retail investors reacting to ESG press releases, Moss et al.
(2022) show that stock prices respond to ESG performance information. Materiality im-
plies “relevant to investor decision-making,” and can be evaluated based either on relevance
to fundamentals, i.e., future cash flows or discount rates, or based on investor responses
to ESG information releases. The Sustainability Accounting Standards Board (SASB) has
promulgated industry-specific sustainability standards that focus on materiality, while the
SEC encourages disclosure of material ESG information under existing disclosure rules. Our
model, by clearly delineating between cash flow relevance, investor response, and effects on
ESG allows us to show how focusing on different definitions of materiality in designing ESG
reports can affect prices, greenwashing, and corporate ESG efforts.

An issue related to investor-focused materiality is on how trading activity and investor
engagement affect firms’ ESG performance. Landier and Lovo (2020) show how the policy
of an ESG fund forces companies to internalize (at least partially) their externalities. An

ESG fund’s optimal strategy is to invest in firms with the strongest capital search frictions



and most inefficient externalities. Green and Roth (2021) derive optimal strategies for social
investors to maximize social welfare in an environment of competition between commercial
and social investors. De Angelis et al. (2020) show how companies’ greenhouse gas emissions
can be reduced through the increase in the cost of capital for those companies, wherein
the cost of capital becomes more sensitive to emissions as the share of green investors and
environmental stringency increase.

Our contribution to these streams of literature is through explicitly modeling firms’ re-
porting of ESG activities as well as potential greenwashing. We show how in equilibrium, a
firm’s price is sensitive to its ESG report and its financial report. We analyze how price and
its sensitivity to the reports varies with report characteristics and show how this sensitivity

in turn affects managers’ real and reporting choices.

3 Model and equilibrium

3.1 Setup

Our model features a firm whose manager makes production and reporting choices and a
continuum of investors who allocate their wealth between shares in the firm and a risk-free
asset that is assumed to have a gross return of 1. The timeline is such that the manager’s
choices are made first. These result in reports provided to investors, who trade the firm’s
shares in a competitive market and thus establish a stock price. Finally, firm performance
is realized and all parties consume.

The manager chooses the level of ESG effort, e € R, which affects the firm’s cash flows
and ESG performance. While we use the term ‘effort’ throughout, it can also be read as
an action or investment, and we allow it to be positive, negative, or zero (e.g., level of
net carbon abatement investment, net efforts towards equitable and inclusive hiring, or the
degree of anti-corruption controls). In particular, the firm’s cash flows are T = fe + &,,

with # € R and &, ~ N (0,02). The firm’s ESG performance is § = ne, with > 0. The



productivity parameters, 6 and 7, are constants known by all actors. We restrict n > 0
so that the action can be interpreted as ESG-improving, or “green.” In contrast, f can be
positive or negative, which gives us flexibility to consider cash flow enhancing ESG efforts
(e.g., efficiency improvements) as well as cash flow detracting efforts (e.g., costly carbon
capture and storage). Put another way, ¢ > 0 implies complementarity between ESG and
cash-producing activities, summarized by the scalar e, while < 0 implies activities where
cash flow and ESG performance are substitutes. The stochastic £, captures factors that
affect cash flows but are not related to the firm’s ESG performance, i.e., non-ESG cash
flows.

We assume that the continuum of investors has unit mass, and that the supply of shares
is fixed at 1. The risk-free asset (money) serves as the numeraire in which investors can
borrow or lend. It is supplied elastically, such that its price and gross return — both 1 — are
not affected by demand.

Investor are heterogeneous with regard to their preferences over the firm’s ESG perfor-
mance but have homogeneous preferences with regard to cash flows. Specifically, although all
investors value cash flows and are risk averse with respect to their cash holdings, a A\-fraction
of investors also value the firm’s ESG performance. To simplify the analysis, we assume
that the ESG-concerned investors are risk-neutral with respect to ESG.”

Let ¢; and [; denote the amount of shares and money, respectively, held by investor <.

Denote type-1 investors as those who care only about cash flows. Their utility is u; =

SEmpirical evidence suggests that some shareholders seem to value non-financial outputs of their holdings
(e.g., Krueger et al. (2020), Bonnefon et al. (2022), Heath et al. (2021), Barber et al. (2021)). For example,
the survey in Krueger et al. (2020) finds that institutional investors recognize the importance of climate
risks for their portfolios’ cash flows. Bonnefon et al. (2022) use an experimental setting to provide evidence
suggesting that investors obtain “warm glow giving” utility when their investments are aligned with with
social values, and Barber et al. (2021) demonstrate this phenomena for venture capital investors.

We treat A as an exogenous parameter, and discuss comparative statics on A in Section 4.2.1. Future
work might consider the drivers of A\, which could include, for instance, the potential for A to depend on the
availability of information about firms’ ESG performance.

"There is little evidence on the degree of risk aversion with respect to ESG outcomes. Our assumption of
risk neutrality is made here to keep the model tractable and ease interpretation of the effects we identify. It
sidesteps issues of ESG risk sharing between investors, as a risk-efficient allocation would have the non-ESG
concerned type 1 investors hold all of the ESG risk. Broadly, adding risk aversion in ESG performance would
introduce additional tradeoffs that we leave for future work.

10



—exp|—p(q1Z + 11)]. Type-2 investors, who also value the firms’ ESG performance (in risk-
neutral expectation), have utility defined by us = —exp[—p(q2 (T + E[g|Q]) + I2)]. Q is the
information on which investors condition their expectations.

The firm’s manager is interested in maximizing the firm’s stock price but bears costs
related to her productive and reporting choices. In particular, the manager has a private
preference for her ESG effort captured by % (e — $)?, where ¢ ~ N(, cri) captures her ex
ante stochastic private ESG preference based on, for instance, personal preferences, social
pressure, or compensation incentives (based on measures besides stock price or the modeled
reports). Including a privately observed ESG preference implies that the manager’s effort
choice cannot be perfectly anticipated by investors and, thus, that investors use the provided
information to update their beliefs about the manager’s choices. We allow ¢ to be positive,
negative, or zero, as one type of manager may, in expectation, prefer emissions reduction
while another may equate such efforts with undesirable political posturing.

Crucially, investors do not observe the manager’s realized preferences, though the expec-
tation, ¢, and variance, aé, are common knowledge, as are the other parameters (e.g., 1, 6,
A, p, 02, and other cost and distributional terms introduced below). The manager’s private
observation of ¢ induces randomness in her effort, e, which makes it impossible for investors
to infer her equilibrium efforts with certainty.® In equilibrium, investors in our model use
reports to learn about the manager’s effort. We assume that all random variables are inde-

pendent, including reporting incentive parameters introduced below. Our main model will

8The private preference for ESG effort could be affected by unmodeled compensation (see Krueger et al.
(2020) and Walker (2022) for empirical evidence), which may only be partially observable or understandable
to outside investors. Walker (2022) emphasizes the economic importance of ESG-related capital market
incentives relative to ESG-related contractual compensation incentives in practice. Nonetheless, we can
interpret ¢ as capturing compensation incentives known by investors and ai as capturing compensation
incentives over which investors are uncertain, as long as the incentives are not based on stock price or
the financial and ESG reports, as these would introduce feedback effects that would alter the equilibrium.
Introducing such incentives is a potentially interesting direction for future work. However, modeling the
equilibrium determination of these incentives by, for instance, the board of directors, requires an explicit
formulation of the board’s objective with respect to financial and ESG performance. Our approach is to take
price incentives as given and incorporate managerial preferences as a random action shifter, ¢. See Bonham
and Riggs-Cragun (2022) for a theoretical model of ESG-related compensation.

11



9 This allows us to consider ESG reporting in the

feature both ESG and financial reports.
context of the current landscape of corporate reporting, in which financial reporting is well
established.

Both financial and ESG reports are chosen by the manager in consideration of effects on
stock price as well as report-specific costs. The financial report, f, provides a noisy measure of
the firm’s cash flows, . The manager’s reporting cost associated with the financial report is
L(f—x—es)? with ey > 0and ey ~ N (0,0%). As in Dye and Sridhar (2008), e “reflects
idiosyncratic circumstances that influence the manager’s misreporting costs and prevents
unraveling of the reporting bias effect in pricing,” and could alternatively be incorporated
via a mechanism as in Fischer and Verrecchia (2000) with uncertain incentives. Unlike
pure window-dressing models, the manager does not minimize her reporting cost by issuing
unbiased reports. Rather, her costs are minimized when she issues a report that incorporates
true cash flows, x = fe + ¢,, as well as her idiosyncratic circumstances, summarized by €.

Paralleling the financial report, the ESG report, r, provides a noisy measure of the firm’s
ESG performance. However, with regard to ESG reporting, we introduce an additional con-
sideration. Specifically, the ESG report captures the ESG effort with a coefficient, z > 0.
This captures the potential for the ESG report to be designed to capture inputs (z = 1),

outputs (z = n), cash flow effects (#), or a mix of these (e.g., double materiality: 7 + 6).1°

As such, the ESG-related reporting cost the manager faces is ¢ (r — ze — 55r)2. Here z is
a commonly-known parameter that represents the effect of the manager’s “green” action on
the ESG report. For instance, z and n can differ if the ESG performance of interest is tons of

COy equivalent, but the ESG report is designed to capture ESG intensity, i.e., tons of CO,

9Moss et al. (2022) empirically examine heterogeneity in market responses to ESG performance news
depending on whether ESG news is released during an earnings announcement period or at a different time.
The joint study of ESG and earnings performance news is germane to our setting. Though we do not
specifically address issues of heterogeneous timing of information releases, implications for price responses
when one report to come out before the other can be viewed as a mild theoretical extension of results we
present in Sections 3.2 and 3.3.

19FEven when designed to capture environmental effects, it may still be difficult or impossible to design the
report perfectly, i.e., to set z = . Muller (2021) argues that commonly used measures of carbon dioxide
(CO2) emissions can not fully capture broad range of risks that investors of companies with high CO2
emissions face.

12



equivalent per output unit, or emissions measured with a different organizational or opera-
tional boundary. As with the financial report, the ESG report is affected by &, ~ N (0, 02),
which represents idiosyncratic circumstances that affect the manager’s ESG reporting in-
centives. These could be reputational costs or benefits associated with greenwashing. The
commonly-known parameter d > 0 scales the importance of these idiosyncratic incentives. A
greater penalty for greenwashing or requirements to audit the ESG report would be captured
by a smaller 9, for instance.

The timeline is as follows: at t = 0, the manager observes her private preference, ¢, and
chooses ESG effort, e, to maximize the following utility function, which consists of stock

price net of the costs of the ESG action, the financial report, and the ESG report.'!

Un=p—5 (=0~ F(f—a—ep) =T (r—ze—0) 1)

At t = 1, the manager observes the non-ESG cash flows, ¢,, and idiosyncratic reporting
circumstances, €5 and ¢,, and chooses financial and ESG reports r and f to maximize w,,.
To focus on stock market incentives that operate via investor pricing, we assume that the
reports and outcomes are not contractable. Investors observe the financial and ESG reports,
then trade in the shares and establish the stock price, p. Specifically, stock price is set
to ensure that the market for shares clears in a competitive Walrasian equilibrium with
market-clearing condition: (1 —\) ¢ + Ag2 = 1. At ¢ = 2 cash flows are paid out and ESG
performance is revealed.

In the next section, we present the equilibrium with the financial report only, as a bench-
mark. In the subsequent section, we provide our full equilibrium in which the firm provides
both financial and ESG reports to investors. In both equilibria, investors use the reports to

update their beliefs about the relevant outcomes. Type-1 investors use the available infor-

1 As noted above, we can interpret distributional characteristics of ¢ as a reduced-form representation of
non-price compensation incentives. A weight of 1 on price in equation 1 is without loss of generality, relative
to other weights, since the cost parameters, c., cf, and c,, can be viewed as scaling the importance of effort
and reporting costs relative to the importance of stock price.

13



mation to learn about cash flows, which means learning about the ESG effort, e, and the

2

non-ESG component of cash flows, 02. Type-2 investors do the same but are additionally

interested in the ESG implications of the ESG effort, given by y = ne.

3.2 Equilibrium with financial reports only

The proposition below summarizes the equilibrium price, action, and financial report in a
world in which there is no ESG report, r. This provides a useful baseline that will allow us
to generate predictions about the introduction of ESG reporting given pre-existing financial
reports. Additionally, this benchmark will show clearly that ESG-interested investors will

in equilibrium use financial reports to learn about corporate ESG performance.

Proposition 1 In the equilibrium with only the financial report (no ESG report), the stock
price, manager’s effort, and financial report are given by

o 0,
po= B+ (B A [ B+ 24 (f - EL) | - po?
Ty Iy
to
el = <b+90f , and
Ce
ol
= Hybel 42, +ey,
cy

where E]Jr = E'[j] are prior means in equilibrium. The price response to the financial report
18

2
ot 0 (T Aowiy ) _ o2t og (624 M)
=\t )T TR
and the relevant conditional variance terms are given by
2 | 92,2
2 , O0yt+00;
o = Var(z|f)=0 and
Onoio;

Ozylf — OOU(%?JV): 0_120_’_0_%_’_920_3)'

In the equilibrium described by Proposition 1, the price reflects four main components.
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The first is the prior expectation of cash flows,

El =0FE [e'] + Ee,] = 0¢ + 02:;}

e
which is increasing in the price response to the financial report, @}. The second term reflects
investors’ use of the financial report to update beliefs about cash flows, O’i‘ s (f = Ef) Jo}.
The third term captures type 2-investors’ expectations of ESG performance, conditional on
the financial report, E; + Ouy|f ( f— E}) / O'J%, which are weighted in price by the fraction of
ESG investors present in the market, A\. The fourth term captures the risk premium, ,0(73%| It
or the discount to price due to risk averse investors bearing cash flow risk.

Note that the financial report plays multiple roles. First, it provides information about
the non-ESG component of cash flows, €,. This is useful to all investors, and allows them
to update beliefs about expected cash flows and the variance of cash flows. Second, the
financial report provides information about the firm’s ESG efforts, which are stochastic from
investors’ perspective because investors do not observe the manager’s private preferences, ¢.
Learning about the ESG efforts is useful to all investors as long as 6 # 0, such that ESG
efforts affect cash flows, and is incrementally useful to type-2 investors due to the effects on
ESG performance. Fundamentally, investors’ response to the financial report is driven by
the degree to which it contains information about relevant cash flow and ESG outcomes as
opposed to reflecting the manager’s idiosyncratic reporting incentives. From the investors’
perspective, the effect of these incentives is effectively to add noise to the report, making it
less informative about relevant outcomes and thus less relevant to investors’ share demand.

The last primary effect of the financial report is what may be called a real effect. The
dependence of the stock price on the report and the manager’s stock price concern jointly
affect the manager’s equilibrium effort incentives, which in turn affect real cash flows and
ESG performance. This effect is borne out in the @}0 /ce term in the manager’s equilibrium

effort. Note that this term is not ex ante stochastic. Rather, it depends on the sensitivity of
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stock price to the financial report, 90}, which is in turn a known function of model parameters.

An additional effect in our setting is that investors’ use of the financial report motivates
the manager to engage in misreporting. The model admits two types of misreporting, which
can be illustrated by the difference between the financial report and the cash flows it is
supposed to capture: fI —z = g; + f—}. The first type is a reflection of the manager’s
idiosyncratic financial reporting incentives, €. The second type is a reaction to price-based
incentives, reflecting the manager’s desire to increase stock price, scaled by her aversion to

misreporting costs, go} /cs.

Corollary 1 In the financial report only setting, the sensitivity of price to the financial
T7epoTt

1. increases (decreases) in the fraction of type-2 investors, A, when 0 is positive (negative),
ie d@} . 05)07]

S S s TN L x 6, and

2. increases (decreases) in the cash flow effects of ESG efforts, 0, when 290?%—)\77 (0120 +02 — 0203)) 18

. . . dgo]L 2002+ \no2+Ano2—02\no?
positive (negative), i.e., —& = i == 9;2 —
(oF+o2+0207)

x 200% + Ay (0% + 02 — 6%07).

Corollary 1 provides two results regarding potential impacts of ESG-relevant features (A
and @) on price sensitivity to the financial report. These are operationalizable, as empirical
measures of each are readily available. For instance, A could be captured by the fraction of
firm-, country-, or market-level funds that are signatories of the United Nations Principles
for Responsible Investment (PRI). For 6, the recent Inflation Reduction Act (IRA) in the
U.S. made several policy changes including subsidies and tax credits that increased the
financial benefits to ESG-positive actions, i.e., increasing 6. Finally, the price sensitivity to
the financial report has a clear empirical analogy in the oft-used earnings response coefficient
obtained from regressing abnormal returns around an earnings announcement on a measure
of the earnings innovation or surprise.

The intuition underlying Corollary 1 is as follows. The parameter 6 plays two roles in
our model. It determines the marginal impact of the manager’s effort on cash flows and,

second, on the financial report. As a result, increasing the magnitude, |6|, makes it more
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important for investors to infer the effort because it has a more severe impact on cash flows.
Higher 6 also makes the financial report more informative about the manager’s effort. The
latter effect arises because more of the variation in the financial report is due to variation
in the manager’s effort. When 6 > 0 both type-1 and type-2 investors place a positive
weight on the financial report. However, type-2 investors, relative to type-1 investors, place
a larger positive weight on the report because they also care about the positively correlated
ESG performance. In turn, when 6 < 0, type-2 investors place a smaller weight on the
financial report, because it is negatively correlated with the firm’s ESG performance. For
sufficiently negative values of 6, type-2 investors may even place a negative weight on the
report altogether. As a result, increasing the fraction of type-2 investors reduces the average
weight on the report in price.

In Corollary 1, part 2, we investigate changes in @ itself. For 6§ > 0, while type-1 investors
monotonically increase the weight on the financial report as 6 grows, type-2 investors will
reduce the weight once 0 grows very large. The reason is that for sufficiently large values of
6, the financial report places too much weight on the effort, relative to its impact on the ESG
performance. For 6 < 0, type-1 investors reduce their weight on the report as # becomes
less negative. Because this reduces the negative correlation between the report and ESG
performance, type-2 investors may increase their weigh on the report, which explains the

non-monotone result.

3.3 Equilibrium with financial and ESG reports

We now present the equilibrium with both ESG and financial reports. ESG reports provide
information about the firm’s ESG effort, but they are not introduced into an information
vacuum. Even with only financial reports, investors are able to make inferences and update
their beliefs about the firm’s ESG activities, e. As we will see below, making an ESG
report available improves learning about the ESG effort, which is relevant to cash flows.

Additionally, the information contained in the ESG report can also allow investors to learn
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more about the firm’s non-ESG cash flows from the financial report.

Proposition 2 In the equilibrium with ESG and financial reports, the stock price, manager’s
effort, financial report, and ESG report are given by

~
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where E; = E[j] are prior means, ©F = %—”; and @y = % are the price responses to

the financial report and ESG report, respectively, and conditional variances are denoted by
62 = Var[z|r, f], 67 = Var[y|r, f], and 64, = Cov [z, y|r, f]. Detailed expressions for these
are given in the Appendiz.

In our discussion of the equilibrium in Proposition 2, we focus on differences relative to
Proposition 1. Intuitively, the salient differences revolve around the introduction of the ESG
report.

First, there is a reporting strategy for the ESG report, r*, that was absent in Proposition
1. This reporting strategy has a similar functional form as that for the financial report, f*.
First, the ESG report captures the ESG effort, via the ze* term. Recall that this is allowed
to differ from the effect of the ESG effort on ESG performance, ne, as z = n is a knife-edge
case not generally assumed. Second, the ESG report responds to the manager’s idiosyncratic
ESG reporting incentives, ¢,, scaled by the § parameter. Third, the ESG report is affected
by the price-increasing incentives the manager faces, summarized by the price response, ¢,
scaled by the reporting cost, c,.

This breakdown yields two types of deviation between the ESG report, r, and the firm’s

ESG performance, y. First, there is a bias, often referred to as greenwashing in the ESG
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(particularly environmental) space, characterized by the price-derived misreporting pressure
and the manager’s idiosyncratic incentives, f—f + dg,. Second, we have an inherent measure-
ment error derived from the potential for the ESG report to be designed (i.e., parameterized)
to capture the firm’s ESG efforts in a manner that differs from the effects of these efforts on

*

performance. This can be represented as (n — z) e*, a value whose magnitude is increasing
both in the measurement divergence, (7 — z), and in the magnitude of the firm’s ESG activ-
ities in equilibrium, e*. Below, we will refer to f—f + de, as ESG misreporting, and (n — z) e*
as ESG mismeasurement. Note that expected ESG misreporting is proportional to the price
response, as E [e,] = 0.

Notably, the equlibrium bias in the ESG report can be positive or negative, i.e., we can

have either greenwashing or brownwashing. First, if the price response to the ESG report,

*, is negative, which holds when the ESG action is sufficiently detrimental to the company’s
cash flows (6 << 0) or the fraction of ESG-interested investors (\) is small, the manager may
understate the ESG report in equilibrium. Though corporate greenwashing commands much
greater attention than brownwashing, prior studies have documented behavior consistent
with brownwashing. For instance, Kim and Lyon (2015) found that many U.S. energy
utilities companies understated reductions in their carbon emissions, and attributed their
finding to forces related to investors unconcerned with environmental progress. Second, the
manager may report a lower level of ESG performance because of idiosyncratic factors (e, is
negative enough).

Returning to the equilibrium in Proposition 2, the second salient area where it differs
from Proposition 1 is in the effect of the ESG report, r, on equilibrium stock price, p*. As
with the financial report, investors use the ESG report to learn about the ESG effort e,
which has cash flow effects via 8, and ESG performance effects via 7.

25.2

Additional effects are embedded in the posterior variances (67, &,, and 64,), the price

sensitivity to the financial report (%), and the prior means (E}, Ey, £}, and EJ). Posterior
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variances differ due to the addition of a noisy signal about the manager’s effort, e.'? In turn,
the addition of the ESG report changes how investors respond to the financial report. To
illustrate this, consider a case in which 6 = 0, i.e., institutional features prevent the manager’s
idiosyncratic preferences from influencing her ESG reporting strategy. In this case, the ESG
report would fully reveal e* and the posterior variance regarding ESG performance, &3,
would go to zero. Investors would here be able to use the financial report as a clear, but
still noisy, measure of the firm’s non-ESG cash flows, ¢,. Finally, note that the changes in
price responses (from go} to ¢} and from 0 to ©¥) change the equilibrium effort and reporting
strategies, which in turn affect prior expectations. That is, even before observing reports,
investors know that expected price responses will cause, for example, E; = b+ %ZW" ? to
differ from ET b + . This carries through to expected cash flows and expected financial
and ESG report values as well.

For the remainder of the paper, we assume that the parameters are such that the price

response to the financial report is positive, i.e., ¢} > 0. This is satisfied if § is not too

negative.'?

4 Analysis

In this section we present analyses broadly divided into two sets. First, we explore the im-
plications of a firm initiating ESG reporting by comparing equilibria with and without ESG
reporting (i.e., comparing equilibria under Propositions 1 and 2). While we do not differen-
tiate between voluntary and mandatory ESG reporting adoption per se, we develop results
around expected pricing effects to illustrate when a price-maximizing manager would choose

to adopt ESG reporting.'* Second, we use comparative statics to generate predictions around

12Ceteris paribus, investors have more information with the addition of the ESG report. However, changes
in reporting strategies can leave the financial report less informative or noisier than it was absent the ESG
report (as we will show below)

2 _2
13Specifically, 03 >0 — Mw ((1 + 2 J¢) o2+ 0% ) < 0, where S = (1 + %)

MBlack et al. (2022) provide ev1dence that greater ESG concerns among a firm’s investors are associated
with increased ESG disclosures.
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the effects of differences in investor preferences (\), the cash flow implications of ESG (6),
the importance of non-ESG cash flows (¢2), and factors affecting idiosyncratic misreporting
incentives (§ and o2). The first relates to a secular trend of increasing investor interest
in ESG. The second captures heterogeneity cross-sectionally and over time in production
modes, customer or employee interest, regulatory changes, or fiscal subsidies or penalties.
The third, o2, relates to cross-firm heterogeneity, or the fact that some firms’ non-ESG cash
flows are proportionately much more important than others’; e.g., technology firms’ revenues
are less directly related to carbon emissions than construction, transportation, and manu-
facturing firms’. Finally, 6 and o2 capture factors associated with managerial preferences for
appearing green (or brown/anti-woke) or institutional constraints on ESG reporting such as

assurance requirements. Each of these is also likely to vary cross-sectionally and over time.

4.1 Introducing ESG reports

Recall from the discussion above that introducing ESG reports has three primary effects.
First, the ESG report provides additional information about the firm’s ESG efforts, which
are relevant to cash flows and ESG performance. Second, the ESG report changes what
investors learn from the financial report, as they are both noisy signals of the firms’ actions
and performance. Third, these two effects conspire to change the market pricing of the
manager’s effort and reporting choices, which in turn change her equilibrium incentives and
actions.

To facilitate discussion of the effects of adding an ESG report, we introduce the following
notation. The change in the price response to the financial report is defined as A, = ¢} —90}.
For brevity, we will refer to this as the change in the earnings response coefficient, or ERC.
The change in financial misreporting is given by A, = (z* — f*) — (2 — fT) = f—z — f—f =
A, /cg. Similarly, the changes in expected cash flows and ESG performance are defined as

A, = 2" — 2" and A, = y* — y'. We also present results for changes in expected share

ownership by type-1 and type-2 investors: A, = E'[¢j] — E [qﬂ and Ay, = E¢}] — E [q;}
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With this nomenclature in hand, we can present our main results of this subsection, given

in the following three propositions. Each proposition presents results for a range of 6.

Proposition 3 When the cash flow effects of ESG effort are positive (0 > 0), the price
response to the ESG report is positive (@F > 0) and introducing ESG reporting has the
following effects:

1. the ERC and financial misreporting both decrease, Ay, Ay < 0;
2. expected cash flows and ESG performance both increase, Ay, A, > 0; and

3. ESG-interested investors increase their holdings, Ay, > 0> A, .

When the ESG effort has a positive cash-flow impact, the weight on the ESG report is
positive because all investors interpret the ESG report as providing positive news. Given
the alignment with the financial report, the response to the the financial report decreases.
This fits with natural intuition in a multi-signal game: adding a positively correlated signal
reduces the agents’ (i.e., investors’) reliance on existing signals. The weaker market reaction
to the financial report lowers the manager’s incentives to engage in costly financial misre-
porting. Interestingly, the weaker market reaction to the financial report does not lead to
lower cash flows, as the manager’s incentives to engage in ESG efforts face a net increase
from the joint impact of the ESG and financial reports. This increases ESG and financial
performance, the latter driven by the positive effect of ESG efforts on cash flows. As a re-
sult, financial performance and financial misreporting act as substitutes; when performance
increases, misreporting decreases. A downside of the introduction of the ESG report here is
positive greenwashing, but this could be seen as a natural response to the ESG-report-based
incentives that help motivate increased ESG efforts. For those interested in improving ESG
performance, the increase in ESG misreporting is a negative side effect of a positive main
effect: stronger incentives to generate positive ESG outcomes. The increase in expected
ESG performance in turn shifts the shareholder base in favor of investors who value ESG

performance.
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Proposition 4 When the cash flow effects of ESG effort are moderately negative (0 > 0 >
—An (0? + ai) /UJ%), the price response to the ESG report is positive (@ > 0) and introducing
ESG reporting has the following effects:

1. the ERC and financial misreporting both increase, A,, Ay > 0; and

2. expected cash flows decrease while expected ESG performance increases, A, < 0 < A,.

When the action has a moderately negative cash-flow impact, the weight on the ESG
report is positive despite investors interpreting a more positive ESG report as bad news for
cash flows. Essentially, the market response to the ESG report remains positive because the
cash flow effects are not too negative given a sufficiently large fraction of ESG-interested
investors (M), a large effect of ESG efforts on ESG performance (1), and non-ESG cash
flows that are important relative to the manager’s idiosyncratic financial reporting incentives
(2 + %) Jo2).

Interestingly, the introduction of the ESG report in this region of the parameter space
causes investors’ response to the financial report to increase. This results from the ESG
report effectively being a negative measure of expected cash flows. Investors giving it positive
weight allows them to increase their response to the financial report, which is a direct measure
of cash flows. The increase in the ERC motivates additional financial misreporting.

Turning to the manager’s efforts, the net effect of adding the ESG report given 0 > 6 >
—\n (O']% + afc) / O']2c is to increase incentives to engage in ESG efforts. This increases ESG
performance but, due to 6 < 0, decreases expected cash flows.

Whether the holdings by ESG investors increase or not depends on parameter values.
Note that the change in shareholdings by ESG-interested green investors is proportional to
® = o2 (007 + A (0} + 02)) + 0?0707 (0 4 An). The assumption of 6 > —An (0} +02) [0}
in Proposition 4 implies that the first term is positive. For —An < # < 0 the second term is
positive, and ESG-interested investor holdings increase. For § < —An < 0 the second term
is negative. In this situation, a sufficiently low value of 03) ensures that & > 0, whereas
for sufficiently high values of aé we will have & < 0. Thus, in this region of parameter

space, we would expect ESG investors to increase their holdings when the manager’s ESG
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efforts are relatively predictable, ex ante, while more uncertainty about the manager’s efforts
would cause the introduction of ESG reports to tilt the shareholder base towards traditional

investors.

Proposition 5 When the cash flow effects of ESG effort are sufficiently negative (6 <
— M) (03 +02) /o%), the price response to the ESG report is negative (p; < 0) and intro-
ducing ESG reporting has the following effects:

1. the ERC and financial misreporting both decrease, A,, Ay < 0;

2. expected cash flows increase while expected ESG performance decreases, A, > 0> A,;
and

3. ESG-interested investors decrease their holdings, A, <0 < A, .

When the ESG effort has a sufficiently negative cash-flow impact, the weight on the ESG
report is negative. This occurs because investors interpret the ESG report as a negative
indicator of the firm’s expected cash flows, and this interpretation outweighs the reaction to
the ESG performance information by the ESG-interested investors. In addition, the weight
on the financial report declines, as now we have a negatively-correlated signal, r, that is
given negative weight in equilibrium.

Note that for evaluating cash flows, the financial report always receives a positive weight.
The reason is that the weight on the action in the report is also . When 6 < 0 the
report measures this accurately and, thus, receives a positive weight. However, when 6 < 0
and n > 0, gleaning the ESG impact from the financial report requires a negative weight.
Similarly, gleaning the financial impact from the ESG report requires a negative weight. As
in Proposition 3, the addition of the ESG report allows investors to reduce the weight on
the financial report. Because of the decrease in the ERC, financial misreporting goes down.

The net effect of the negative response to the ESG report and the lower ERC is less
positive ESG incentives. This reduces ESG performance and, because of the negative effect
of ESG efforts on cash flows, leads to an increase in expected cash flows. Because investors

react negatively to the ESG report, the manager effectively has brownwashing incentives,
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i.e., incentives to show that it is doing less ESG to reduce the negative implied effect on cash
flows.

As a result of the reduced ESG performance, fewer shares are held by green investors. For
firms with sufficiently negative cash flow effects of ESG efforts, the additional information
about their ESG performance can discourage ESG efforts, improve expected cash flows, and
tilt the shareholder base in favor of traditional type-1 investors. Thus, introducing ESG
reporting need not imply an increase in shares held by ESG-conscious investors.

Before moving on to consider voluntary ESG reporting choices driven by expected price
maximization, we comment briefly on a theme that emerges across Propositions 3, 4, and
5. Financial performance and financial misreporting behave as substitutes. The economic
forces that lead to increases or decreases in expected financial performance flow through
incentive effects related to the ESG effort. These tend to work in the opposite direction of
the incentives for financial misreporting driven by the price response to the financial report.
Figure 1 provides an illustration summarizing the regions represented in Propositions 3, 4,
and 5.

The following proposition characterizes the expected change in price driven by the intro-

duction of ESG reporting.

Proposition 6 Introducing ESG reporting yields an expected price change of

A, = E p*] - FE [pT}
= (04 An) Cicpi (2)
0+ (55 - 4}) (3

The expected price is affected by the introduction of ESG reporting in three ways. First
there are effort incentives provided by the price response to the ESG report. The shift in
expected efforts given by =¢ is capitalized into price based on the sum of the cash flow

effect of ESG efforts, #, and the ESG effect multiplied by the fraction of investors concerned
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Figure 1: Regions of § and 1 where the effects of introducing ESG reporting on misreporting,
expected cash flows and ESG performance are different. A = 3,02 = 1, and ¢ = 1. Inregion
(I), after the introduction of ESG reporting, the ERC and financial misreporting decrease,
and expected cash flows and ESG performance increase. In region (II), after the introduction
of ESG reporting, the ERC and financial misreporting increase, expected cash flows decrease,
and expected ESG performance increases. In region (III), the ERC and financial misreporting
decrease, expected cash flows increase, and expected ESG performance decreases.

about ESG performance, A\n. Second, there is a shift in effort incentives provided by the
financial report, since the introduction of the ESG report changes how investors respond to
the financial report. The shift is captured by % (cp} — gp}) and is capitalized into price in
the same manner as the shift driven by the price response to the ESG report. Finally, there
is a reduction in cash flow risk, which reduces the risk premium proportionally to investors’
risk aversion parameter, p. The net impact of these effects is not necessarily positive, given
the variation in potential effects on response coefficients, ¢, and ¢y, the potential for cash

flow effects of ESG efforts, 6, to be positive or negative, and the incremental effects of risk
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aversion that did not affect the results of Propositions 3, 4, and 5 above. The following
corollary establishes a necessary condition under which the introduction of ESG reporting

can reduce the firm’s price by changing the effort incentives.

2 o

[

g

)<

Corollary 2 Introducing ESG reporting can reduce the firm’s price only when —\n (1 +
0 < —An.

N

When the firm’s risk premium is not affected by idiosyncratic risks and when the ESG
report is not informative about systematic risks, introducing the ESG report does not change
the firm’s risk premium. In this situation, the condition in Corollary 2 is both a necessary
and a sufficient condition for the firm’s price to decrease. In effect, there are four regions
for the parameter values that determine the effect of ESG reporting on price in lines (2)
and (3) in Proposition 6, above. First, when 6 > 0, introducing the ESG report increases
effort incentives, which increases both expected cash flows and expected ESG performance.
As a result, the firm’s price increases. Second, when 0 > 6 > —\n, introducing the ESG
report increases effort incentives, which increases expected ESG performance but decreases
cash flows. However, the reduction in cash flows is sufficiently small and, again, the firm’s
price increases. Third, when —\n (1 + %) < 0 < —An (as in Corollary 2), introducing the
ESG report still increases effort incentives, which increases the expected ESG performance
but hurts the expected cash flows. However, in this setting, the average investor does not
benefit from an increase in effort and, therefore, the firm’s price can decrease. Finally,
when —\n (1 + Z—%) < 0, introducing the ESG report reduces the effort incentives. This
increases cash flows (because the manager reduces activities that benefit ESG performance
at a sufficiently large cost to cash flows) but decreases the firm’s ESG performance. This
trade-off is valuable to the average investor and, thus, the firm’s price increases.

Figure 2 illustrates the effects of introducing ESG reporting on prices, ESG and financial

performance, and misreporting. Table 1 summarizes the effects of parameter changes.
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Figure 2: Regions of 6 and n where the effects of introducing ESG reporting on misreporting,
1

expected cash flows and ESG performance, and prices are different. A = 3, 02 =1, and JJ% =
1. The plots assume no impact of ESG reporting on risk premium. In region (I), after the
introduction of ESG reporting, the firm’s price increases, the ERC and financial misreporting
decrease, and expected cash flows and ESG performance increase. In region (Ila), the firm’s
price increases, the ERC and financial misreporting increase, expected cash flows decrease,
and expected ESG performance increases. In region (IIb), the firm’s price decreases, the
ERC and financial misreporting increase, expected cash flows decrease, and expected ESG
performance increases. In region (III), the firm’s price increases, the ERC and financial mis-

reporting decrease, expected cash flows increase, and expected ESG performance decreases.

4.2 Comparative statics

In this section we consider comparative statics in the equilibrium with both ESG and financial
reports. These comparative statics provide empirical predictions on the one hand, and a lens

through which to interpret observed empirical relations on the other.
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4.2.1 Changes in investor preferences (\)

Several business press articles and academic studies have noted the secular increase in in-
vestor concerns over ESG, as exemplified in the massive run-up in ESG-related assets under
management, the increase in PRI signatories, and increases in survey respondents who indi-
cate ESG-related preferences (e.g., Hong and Shore, 2022; Kim and Yoon, 2022; Pastor et al.,
2021). As well, different jurisdictions or markets are likely to differ in the degree to which
their investors display ESG concerns. The implications of such temporal and cross-sectional

patterns are borne out in the following corollary.

Corollary 3 An increase in the fraction of investors who value the firm’s ESG performance,
A, leads to:

1. increases in the price response to the ESG report, expected ESG performance, and ESG
masreporting, i.e., greenwashing (ddi;, %, % >0); and

2. effects on the price response to the financial report, expected cash flows, and expected

financial misreporting that have the same sign as the effect of ESG effort on cash flows

do}  dE[z*] dE[f*—z*]
de} dB[x v
o o <o)

Generally, an increase in the fraction of investors who value the firm’s ESG performance
implies that ESG performance becomes more valuable, on average, to the firm’s shareholders.
The market responds more strongly to the ESG report, which motivates more positive ESG
efforts as well as additional ESG-related misreporting. The increase in ESG efforts translates
into greater expected ESG performance.

For financial outcomes, the effect of an increase in the proportion of ESG-concerned
investors depends on the effects of ESG efforts on cash flows, i.e., #. When these effects are
positive, i.e., 8 > 0, investors react more positively to the financial report, as a more positive
financial report implies greater ESG efforts and greater expected ESG performance. This
motivates additional financial misreporting, while complementing the effort-increasing effect
of the increased responsiveness to the ESG report. In contrast, if # < 0, a higher financial

report implies lower ESG efforts, which attenuates investors’ response to the financial report
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and provides less motivation for financial misreporting. Additionally, § < 0 means that the

increase in ESG efforts in equilibrium leads to lower cash flows in expectation.

4.2.2 Changes in cash flow implications of ESG efforts ()

While some firms can effectively use their ESG related actions as advertising and increase
their cash flows (such that 6 > 0), for other firms any efforts to improve their ESG perfor-
mance likely lead to costs that cannot be recouped (# < 0). In this section, we investigate
the implications of increasing the benefit to undertaking ESG related activities, which could
also be effected by pro-ESG policies such as subsidies or taxes. Corollary 1 shows (absent
the ESG report) that the response coefficient on the financial report can increase or decrease
when 6 increases because investors use the report to update on two output dimensions. This
intuition also applies to our setting with two reports: the price sensitivity to either report
can increase or decrease in 6.

When 6 > 0, a further increase in the cash flow implications of ESG efforts increases both
expected cash flows and expected ESG performance. In this situation, updating on both
dimensions of the firm’s output goes hand-in-hand. As the financial report becomes more
informative about the firm’s ESG efforts, the manager has incentives to increase these efforts
and, thus, to increase the firm’s outputs. However, while cash flow and ESG performance
increase, the manager’s misreporting in both reports can either increase or decrease. We

2.2
denote S = (1 + %) and use it to summarize these comparative statics.

Corollary 4 When the firm provides both reports

1. expected cash flows and expected ESG performance increase in 6 when 6 > 0.

2. expected financial misreporting increases (decreases) in 6 when
2500% 4 An (S (UJ% +02) — 003) is positive (negative);

3. expected greenwashing increases (decreases) in 6 when
o} (S (OJ% +02) — 0202) — 20\no; (JJ% + 02) is positive (negative),

220'2
where S = (1 + ﬁ) (03 +02).
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Corollary 4 shows that output and misreporting of both financial and ESG performance
are complements (all increase in §) when 6 is moderately positive whereas they are substitutes
(outputs increase in # and misreporting decreases) when 6 is sufficiently positive. Note
that a larger fraction of type-2 investors (or a bigger impact of the efforts on the expected
ESG performance) increases the parameter region for which output and misreporting are
substitutes.

When ESG efforts have negative cash flow implications, an increase in 6 is associated
with a smaller signal-to-noise ratio in the financial report. That is, as a negative # becomes
less negative, less of the variation in the financial reports comes from the manager’s effort
choice, and investors glean less information about the effort-related outputs. This tends
to reduce the effort incentives, which increases (decreases) expected cash flows (expected
ESG performance) when the expected effort is positive and has the opposite effect when the
expected effort is negative. Financial misreporting and greenwashing decrease in 6 when 6 is
sufficiently negative (note the negative coefficient on 62 in both comparative static results)

but both increase in # when it is sufficiently close to zero.

4.2.3 Changes in the importance of non-ESG cash flows (¢?)

The next set of comparative static results concerns the extent of cash flow components that
are not related to ESG efforts. In particular, as o2 increases, more of the variation in cash
flows comes from factors that are not based on the manager’s choice of effort. These factors
could be effort choices that have no significant impact on the firm’s ESG performance or
factors outside of the manager’s control. Because the financial report captures these non-
ESG related cash flows, increasing o2 increases the information content of the financial report
about the firm’s cash flows. The financial report, however, becomes less informative about
the firm’s ESG performance. As a result, the price response to the financial report decreases
in 02 when learning about ESG is sufficiently important to investors. The following corollary

presents this result.
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Corollary 5 When the firm provides both reports,

1. the price response to the financial report increases (decreases) in o2 when (1 + 5 035) O']%—

AOna? is positive (negative); and
2. the price response to the ESG report decreases (increases) in o2 when <1 + %02) oF—

AOna? is positive (negative).

The conditions in Corollary 5 show that when the ESG effort has a negative effect on
cash flows (0 < 0), an increase in the importance of non-ESG cash flows increases the price
response to the financial report and decreases the price response to the ESG report (because
<1 + 5 2%) af /\97)% > 0 for # < 0). However, when # > 0 and when the importance
of ESG performance is sufficiently high (An > (1 + %0’;) 07/00%), the result is reversed:
reducing the ability to infer ESG performance from the financial report decreases the price
response to this report but increases the price response to the ESG report.

The change in price responses to both reports affects the manager’s effort and misreport-
ing incentives. The following corollary summarizes the effect of increasing o2 on the firm’s

expected outputs and the manager’s misreporting choices.

Corollary 6 When the firm provides both reports,

1. expected cash flows and financial misreporting are complements in o2, and

expected ESG performance and greenwashing are substitutes in o2, i.e.,

9By o BT o (14 Q) oF — Aoy, dE§ x —% x 0 ((1+Q)oF —Nno?);

do?2 do?2
2. when 0 <0,

(a) expected cash flows, financial misreporting, and greenwashing increase in o>

S aEr  dB[fr—a*]  d(pt/er) .
(i-€., TF < =gz — X =37 > 0); and

By

(b) expected ESG performance decreases in o (i.e., zJQ <0);

)U

3. when 6 > 0 and A\n < =

(a) expected cash flows, expected ESG performance, and financial misreporting in-
crease in o>

; db; 2dE,  dE[f*—=*] .
(i.e., Gt X Oyt X o > 0); and

(b) greenwashing decreases in o> (i.e., (92;/2@ <0);
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(1+Q)o?
9035 ’

4. when 6 >0 and A\n >

(a) expected cash flows, expected ESG performance, and financial misreporting de-
crease in o>

‘ dE; 2dE)  dE[f*—=*] .
(i.e., dob X Ot O —— < 0); and

(b) greenwashing increases in o2 (i.e., d(%é”) >0);

2,2
z5o

252 °
0202

where () =

As Corollary 5 shows, for the conditions in Corollary 6.2 and 6.3, the parameters are such that

the price response to the financial report increases and that to the ESG report decreases in 2.
For the conditions in Corollary 6.4, the opposite is true. When o2 increases, the importance

of learning about the firm’s expected cash flows increases for all investors. Corollary 6.1

2

x?

shows that changes in o7, irrespective of the parameter conditions, affects effort incentives
and greenwashing incentives in the opposite direction. For example, when the ESG effort
increases both expected cash flows and ESG performance, and when learning about the ESG

performance is sufficiently important (i.e., the conditions in Corollary 6.4 hold), the price

2

sensitivity to the financial report (ESG report) decreases (increases) in o;. The reason is
that investors learn less about the effort from the financial report and, thus, rely more on the
ESG report. This reduces financial misreporting but increases the extent of greenwashing. In
aggregate, investors learn less about the effort from the two reports, which, in turn, reduces
the effort incentives, reducing both expected cash flows and ESG performance.

When, in turn, the conditions in Corollary 6.3 hold, learning about the ESG performance
is not important enough to the average investor. Because the financial report is not primarily
used to make an inference about the ESG effort, the price response to the financial report
increases in o2. Because investors mainly use the ESG report to learn about cash flows, the
price response to the ESG report decreases modestly and effort incentives increase. Finally,
when the ESG effort decreases expected cash flows (Corollary 6.2 holds) effort incentives

again decrease. However, as 6 < 0, this implies higher expected cash flows and lower ex-

pected ESG performance. Firms partly offset the decreased ESG performance with increased
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greenwashing. Counter to intuition in public media, the reason is not that the manager has
a higher incentive to signal a higher ESG performance. Instead, with 8 < 0, the manager
can signal higher cash flows by brownwashing (negative ESG misreporting). This is balanced
by an incentive to signal a higher ESG performance when A\ > 0. When o2 increases, the
desire to signal higher cash flows by reducing the reported ESG performance becomes less
important (because the ESG effort is relatively less important for cash flows), such that
the manager’s brownwashing incentives decrease. As a result, greenwashing increases. A
similar effect is present for financial misreporting. With # < 0, the manager has incentives
to understate cash flows, in order to signal higher ESG performance. As o2 increases, this
becomes less important, which leads to more financial misreporting. In addition, Corollary

5 shows that, with 6 < 0, the price response to the financial report increases in o2. These

2

two forces reinforce each other and financial misreporting increases in o

4.2.4 Changes in idiosyncratic ESG reporting incentives (¢ or §)

In our final set of comparative statics, we investigate a change in the informativeness of the

2

< or 0 increase, the amount of noise in the ESG

ESG report. In particular, when either o
report increases, and, thus, the report becomes less informative to investors.
Because green investors and type-1 investors infer different information from the ESG

report, the signs of the comparative statics depend on the correlation between cash flows

and ESG performance. The following corollary summarizes the results.

Corollary 7 When the firm provides both reports, increasing & or o2 has the following ef-
fects.

1. When the cash flow effects of ESG effort are positive (0 > 0)

(a) the price response to the financial (ESG) report increases (decreases); and

(b) expected cash flows, ESG performance, and greenwashing decrease while expected
financial misreporting increases;

2. when the cash flow effects of ESG effort are moderately negative (0 > 6 > —n (JJ% + 02) /%)

(a) the price responses to the financial and ESG reports decrease; and
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(b) expected cash flows increase, while expected ESG performance, financial misre-
porting decreases, and greenwashing decrease. and

3. when the cash flow effects of ESG effort are sufficiently negative (6 < —\n (JJ% + 0925) /a?p)

(a) the price responses to the financial and ESG reports increase; and

(b) expected cash flows decrease, while expected ESG performance, financial misre-
porting, and greenwashing increase.

For all parameter values, expected ESG performance and expected greenwashing are
complements. That is, increases in greenwashing go hand-in-hand with increases in ESG
performance. However, expected cash flows and financial misreporting are substitutes: when
cash flows decrease, the manager increases the extent of financial misreporting.

Similar to our results in Propositions (3-5), when 6 > 0, green investors and traditional
investors both value an increase in the manager’s effort. In this situation, an increase in the
noise of the ESG signal reduces the weight on that signal and increases the weight on the
financial report. As a result, increasing the noise in the ESG report leads to more financial
misreporting but less greenwashing. Because investors learn less about the manager’s effort,
this effort is reduced and both types of output suffer.

In turn, when 6 is moderately negative (0 > 6 > —An (0} 4 02) /0}), green investors
place a positive weight on the ESG report whereas traditional investors place a negative
weight on it. In aggregate, however, the weight remains positive. An increase in the noise
in the ESG report continues to reduce the price response to the ESG report (as before).
However, in this parameter region the weight on the financial report also decreases. The
reason is green investors’ learning about the ESG activities. Reducing the (positive) weight
on the ESG report goes hand in hand with increasing the negative weight on the financial
report. This reduces the weight on the financial report and, with it, financial misreporting.

Finally, when 6 is sufficiently negative (6 < —A\p (UJ% + 02) / 0]20), the average investor
places a negative weight on the ESG report. That is, for investors in aggregate, the increase
in ESG performance that a high ESG report signals is not worth the cost to cash flows.

For these parameter values, the manager has brownwashing incentives (to signal higher cash
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flows) and decreasing the informativeness of the ESG report dampens these incentives. As
a result, the expected ESG performance increases and the expected greenwashing becomes

less negative. Table 2 summarizes the comparative statics results.

5 Conclusion

In response to growing interest in ESG reporting, we develop a model where a firm discloses
financial and ESG reports to investors. The firm’s manager chooses an effort that affects the
firm’s cash flows and ESG performance, and the manager can also choose to misreport both
types of performance. We analyze the impact of introducing the ESG report by comparing
the model’s equilibrium where both reports are issued with the benchmark equilibrium where
only the financial report is issued. We show how introducing the ESG report affects the
manager’s incentives, prices, reporting strategies, and investor holdings. When the ESG
effort has a positive (sufficiently negative) impact on the firm’s cash flows, introducing the
ESG report increases prices and cash flows by increasing (decreasing) the manager’s effort
incentives. However, when the effort has a moderately negative impact on cash flows, ESG
reporting can increase the incentives to reduce cash flows and, in turn, reduce the firm’s
price. In the equilibrium with both reports, we derive conditions under which firms with
lower expected ESG performance have higher greenwashing incentives, but we also show that
incentives to increase ESG performance can go hand-in-hand with greenwashing incentives.
That is, ESG improvement and greenwashing can be complements or substitutes.

Overall, our paper contributes to the emerging literature on ESG reporting, providing
a framework for developing and interpreting empirical results in a capital market setting.
We view welfare implications and contracting as important but outside the scope of our
endeavor. Considering these is likely to result in additional interesting implications of the
expansion of ESG reporting and the secular increase in investors’ interests in firms’ ESG

performance.
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Appendix

Proof of Propositions 1 and 2 and Corollary 1

We solve the model with both reports (Proposition 2) via backward induction then derive

the equilibrium in Proposition 1 without the ESG report , r, as a special case.

E["D‘T,f}—p

Varlelrf and g2 =

Given the CARA-normal setting, share demands are given by ¢; =

Varlerg - Substituting demands into the market clearing condition 1 = Agy + 1=XNaq

gives the price function as

E — E —
| AEESnA -y Bl S
pVar [z, f] pVar [x|r, f]
&p = Ellr, fl+AE[ylr, f] = pVar [z]r, f]. (4)
Joint normality implies
T or + 600} Onoj 0207, os + %0}
Var vl _ 9770; 772035 nzag 77003)
r 020,  nzo; 2o} 4+ 0°0; 020,
f| | oi+06%0% nbo 0207, o3+ 0203 + 0} |
such that
T o2+ 6?02 Ono?
Var rfl = ¢ ¢
7 Ono; 1oy
-1
B 0207, o2+ 6%0; 2*0; + 6%0] 0207, 020,  nz0;
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Conditional variances can be rewritten as

Var[z|r, f] = 62=o0> J%

Varlylr,f] = &

Cov [x,y|r, f] = a-:vy = Ozylr,f = 0770-; (

Conditional means are given by

s T . E, . 020302 + 070 2*0; + 0%070z07
7 E, 7]2035770035 0203)03 + 82035 + 0']2c
where F, and £, are prior expectations. Exploiting the expressions above for conditional

variances and covariances, we have

and

Ono; (f — Ey)
(O']% + a%) <1 + 5’2223 0(2]5) + 02035
ﬁnag (0? +02) (r— E,)

(02 +02) (1 + %a;) + 6202

E[y|7ﬂ7f] = Ey+

~2
O‘y z
(520’27_] (7" — Er) .

r
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Substituting these into equation (4) yields the price in Proposition 2. The price responses

to the reports are given by

ap* * Oy O'xy
of I O'ch aj%
(1 + %02 Ui) o +0%0; o3
_ S 2\ . 2 and
(1+#08) (o3 ot + 0203 (14 5i503) (0 + 02) + 6%}
W Tz 0
or " 0%02n 6202 n
2002 o? 2no? o+ o2
_ ¢ f 4 220% f %

2 +2 2 ~+2
Y0 (14 5502) (3 +02) + 003 T (14 5502) (03 + 02) + %0

Equilibrium reporting strategies, f* and r*, can be derived from substituting the price into
the manager’s utility (equation 1), and maximizing with respect to f and r, taking e, ¢, ,,
€y, and g, as given or known. Substituting these in addition into the manager’s utility and
maximizing with respect to the ESG effort, e, yields e*. With this, equilibrium cash flows
and ESG performance are x* = fe* + ¢, and y* = ne*. Prior means, £}, j € {x,y,r, f}, can
be derived by substituting in equilibrium efforts and reports and taking expectations.
Proposition 1 can be derived by setting z = = 0. Corollary 1 follows from straightfor-

ward differentiation of equilibrium expressions in Proposition 1.
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Proof of Propositions 3, 4, and 5

apt _ a%-i—aﬁ(éﬂ-i-/\en) .

Denote S, = 6202 and recall from Proposition 1 that gbf = 9F = “oTienwer 1 the ERC
before the ESG report is introduced.
_ * T
A, = =y
22
(1 T S_TU;) o, +0%03 Y o} o + o} (6% + \on)
n - 2 2
(1+503) i) voay (10 503) (hrat) voay)  cTrorOos
50202
(1 + g—i0;> (O'f +o ) + 920¢
1 1

o} + 07+ 6%03 (1 + g—ia(i) (0% + 02) + 607
§oi08

(1 + g—ia@ (0% + 02) + 607

%s (Uf+‘7 )

— (o2 + ai@z + )\977035)
((1 - —0¢> (03 +02) + 020¢> (03 + 02 + 6207)

_ 2*00?%—)\770]%—1—)\77%*
¢ UJ2:+03;—|-9203) <1+S >

z_ 2
5. 9%
5+ 8)

Thus the sign of A, is the same as the sign of —6 (607 + Ao} + Ao2). When 6 > 0,
—0 (0o + Anof + o) < 0= A, <0.

When 6 < 0,

—0 ((90]% + )\770/% + Anai) >0 <~ 90? + )\770']% + Ao >0
o;
— 0> -\ (1 + aT%)

. . . . . ©% )
The change in financial misreporting is A, = C—J{ — %

I~ —

A . : )
= =% Thus, financial misreporting
cf

increases (decreases) whenever the ERC increases (decreases).
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o
The cash flow when only financial report is issued is 2 = 6 (qb + g%) + &,, and when

both reports are issued is * = 6 <gb + @) + £,. The change in expected cash flows is

Ce

T
A, = Elz* — 2! = (0e*) — 0 (¢+ ‘pfe)

2
g
f
1= =202
2 2
0 (1+ 5252 > (o}+02)+0203
" (24300
02402 o2+02(6%2+M0n
_ f e _ =z Te\” T )
1! 298\ (52402) 10202 A ojtoi+0%0] 0
I+5252 (”f+gw)+9 )
2 2 2 2 2 2 2
0oy (af + ax) (Gaf + An (af + O'x))

52,2 2202 ’
007 (of + o2 +6203) ((1+ 733 (F + 02) + 0})

such that A, has the same sign as 6 (90120 +A\n (aj% + ag)). Thus, 8 > 0= A, > 0. Further-

more,

9(60]%—1-)\77(0]20—1-0923)) >0 < 00?—#)\77(0]%—1—05) <0
2
— < -\ 1+0—’2‘
¥

!
Expected ESG performance with only the financial report is y' = n (gb + i—’f), and with
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both reports is y* =7 <¢ + @). The change in expected ESG performance is

T
. . i
Ay =y =y =ne —?7<¢+ ! )
o2
] (14558 ) (o3 so2) 02
e
o'2+o':2C U%—i—o‘Q 92+)\9
Rl R e - oy
<1+52¢§> (02+02)+6202 froeim e
2 2 2 2 2
_ =% (02 + 02) b} + M (0F + 02)
- 2 -2 z 2202 !
Ce 0%07 (03 + 02+ 0%02) ((1 + —520;?) (0F +02) + 920@)

such that the sign of A, is the same as the sign of 0%+ An (07 + 02). Thus, 6§ > 0= A, >0

and

2
007+ n(0F+02) >0 < 9>—An<1+3—§>

Holdings of type-1 and type-2 investors, respectively, with only the financial report are

On 9)\7)(735
P T L P
@ pa?ce ( + o2+ 0203) at

o + 00 + 0o’
potce (02 +6%07%)

E[qg} = 14 (1- N6

With both reports, they are

Loy Qo3 (07 4 02) (0 + M) + 0 (02 + 0%03 + 0Anoy)

Elg] = d
a1 poice 02 + 020 + Qoo o
o2 (024 02) (0 + n) + 0 (02 + 6202 + O no?
E[q;‘] _ 1+(1_)\) z Q ¢( f $)<2 ;7)2 ( 962 5 ¢ N ¢).
pOFCe oy +0%05 + Qoiog
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where () = %. Thus, the changes in holdings are given by

Ap = E[QI]—E[CJH

N Y L Q02 (0% +02) (84 M) + 6 (02 + 6%0% + OXo?)
B poice o2+ 6207 02+ 6202 + Qo2o?

)\ 0'4+>\ 0202+62)\ 0'20'2_|_90-20-2+030.20.2
= AL Qe T A e T Z P70 T 0 % T 2 0570 g

- o
o (021 07 (0 + 8207 + Qo)
Dp = Blgs)—E [df]
n [ Qol (07 +02) (0+ M) +0 (02 + %03 + 0Ano?) OAno>
(1=X 27 T 022 0\ 1+ po
pOfCe o, + 0205 + Qozog o, + 0%
) Anod + )\770}200323 + 6’2)\7]01%03) + Qafcag + 93012003)

= A Z Qo 2 2 2
POFCe (02 + 920¢) (02 + 0%07 + QU§G¢)

Therefore, when 6 > 0, Ay > 0 and Ay < 0. We can express Ay as:

) o2 (00? + An (OJ% + crg)) + 020?0; (0 + An)
Qo (02 4 0%02) (02 + 0207 + Qo203)

Ap =\

U
potce

From here, we can see that ¢ < 0 implies that Ay, < 0. The reason is that

pr <0 < 0. (005 + X (0f+02)) <0
0?%—036

2
9

— < -\ < —=An.

Therefore, when ¢ < 0, then the first term in the numerator of A, is negative and whenever
the first term is negative, then the second term is negative as well. In other words, when the
action has a sufficiently negative impact on cash flows (such that ¢} < 0), adding an ESG
report reduces the fraction of shares held by ESG investors. This implies that for # < 0 and

¢f < 0, adding an ESG report pushes away holdings from green investors.
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Proof of Corollaries 3-7

Recall from Proposition 2 that

22 2 ;2 2 2
0y = j = - + \n - 0 and
f o (1+502) (B+a) +002 (14502 (53 +02) + 0203
dp* 2002 o2 zno? 0%+ o2
o= =t ! ATl I

dr Sy (1 + %Ug%) (O'J% + 0’%) + 0203) Sy (1 + g—i(ﬁ)) (crj% + ag) + 02g§)a

where S, = ¢%02. Additionally, prior expectations of financial and ESG performance are:

1 o2 o34 02
Elzt] = 0= [1- — 0+ 1- — Ay | and
“AN (1+58) (@0 +od) -0} (14573 (63 +02) + 0203
. 1 0% 0%+ 02
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& (1+5%) (03 +02) + %03 (1+5%) (03 +02) + %3
Expected financial misreporting is
22 2\ 2 2.2
1 (1 + S_TO-¢>> o, + 070y o2
Ef*—a]=— + A6 e

Cr <1 + g—iai) (a]% + 03) + 9202 <1 + g—ia(%) ((7]% + 033) + «920;

Derivatives with respect to A are:

dy*, o2
% - 077 22 2 2¢ 2 X 977’
(1 + S—Tad)) (af + 0’%) + 020¢
dip* 2770; Ufc + o2
d)\ - Sr (1 ‘l’ £0.2> (0-2 + 0—2) +92O.2 X 2777
Sy ¢ f x ¢
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d 1 0} + 02

—~FElz] = —|1- g on oc O,
dA Ce (1 + ﬁ) (03 4 02) + 0207
d 1 ot +o2
B = —[1- —— A >0, and
“\ (15 Gl at) oo
d 1 o)
—FE[ff—2"] = — ¢ On o On.

dA Cr <1 + g—iﬁ) (0% + 02) + 0207

Using

2202
— ¢ 2 2
S = <1 + 5202) (o7 +03),

T

which is independent of €, we present expressions for derivatives with respect to 6. First, for

expected cash flows,

UER] = + <2 <1 % ) 6+ (1 _ oo ) An) 4 22201 Aoy + Ao

i AN s02) ) LT ok )

20 <(S + 92035)2 - SO’%) + ((S + 0203))2 -5 (0/2[ +02) + 0°c; (crj% + ai)) AN
Ce (S + 0203))2 '

220'2
Cash flows increase in the cash flow productivity for § > 0 because S = (1 + ﬁ) (0']% +02) =
(S+ 9203,)2 — So% >0, and (S + 920(%)2 — S (0} +02) >0.
For expected ESG performance,

iE Wy =1 (S + 0202)2 — SO'J% + 920?03) + 2)\07702 (0]% + Ug) '
Ce (S + 9202)2

do

For 6 > 0 ESG increases in 6 because, just as above, (S + 9203))2 — S0} > 0.

For expected financial misreporting,

d ,2500% 4+ Xn (07 + 02) (S — 6°03)

—F[f*—a2" =0
do 7/ ] cr (O’J% +02) (S + 9202)2
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We have LE[f* — 2*] > 0 when 2500% + A (0} + 02) (S — 0%03) > 0.

For expected ESG misreporting,

d . 1 20 S —6%c} o} + ol
FE v = ca |\~ s
Cr 070, (S+ 0 0'(75) (S+0 U¢)
1 1
bt L (500 — 03+ Pl + 0o o + o))

Ce (S + 0202)°

Thus, 2 E [r* — y*] is positive whenever o (S(0% + 02) — 0%02) — 20\no’ (0} + 02) > 0.

Sensitivities of equilibrium price responses to the reports are affected by changes in o2

as follows:

dig} d ( +Zo )02+920§ o2
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Thus,

adl 2 (14 2 62) — gano? and
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d * 2
deQ o —( (1—1—5 )—9)\77045)

where “o” can be read as “is proportional to” and implies “has the same sign as.”

z2a2

Denote Q = 520_2 > (0. Then we can express the remaining comparative statics with
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respect to o2 as:

1
0 > _
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For # < 0, we have:
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For 6 >0 and (1+ Q) 0o} — Mno3 < 0:

0 1 (14 Q)oF — Ao

——E[z] = —¢ 5 <0,
doz; Ceo (024 0% + 0202 + Qo + Qo2)
1 14+ Q) o2 — O no?
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0 1 +1) 0% — \no?
;Ef -] = e @+ Yoy = Mnog 5 < 0.
do; ¢t (02403 + 60202 + Qot + Qo?)

6%0? always appears as a product in the expressions together. That is why instead of taking
derivatives with respect to 6* and o2 separately, we take the derivatives with respect to
S, = §?02. Since both 6% and o2 are positive, the chain rule implies that derivatives with

respect to 62 and o2 individually will be proportional to the derivatives with respect to S,.

dgo} d <1 + ?aé) 0325 + 92035 035
s, — dS + A\ .
r r (1 4+ 2 ) (O'f + 02) + 920¢ (1 + %TJ;) (O'f +0 ) + 020¢
ﬁ
= Sr z@gpjﬁ.
(1 + —0'¢> (af +02) + 0%c;

der  d [ 2003 o7 N )\znai o} + 0}

dSr N dsr Sr (]_ + _O- ) (O- + 0-2) + 92 Sr <1 _|_ £U2> (0‘2 -+ 0'2> + 020'2
¢ f Sy~ ¢ f x o]

07+ 07+ 00}
S, <1 + _0¢>> (Uf + 02) + 92

_ *

Furthermore,
9 2 /\ 2 2
di’ Bl = 901 zsz¢ (o7 +02) jff nloj+o2) 5 o< =0¢r,
r e ((1+52) (03 +02) + 0203)
d 2202 0o% + \n (0% + o2 .
dSE[y] = -7 S¢(af+a) zf02 ( / ) 5 ey, and
" r Ce <( Sf) (0]20 + U%) + 9203§>
2 4 2] 2 A 2 2
dg ff=z] = QZSZ¢ Jij n{oj +2) 5 o< Oy
r cf<< Sr¢>(0f+0)+92 )

o4



Response memorandum

We would like to begin by thanking the review team for their very thoughtful, insightful
and constructive comments. We have revised the manuscript based on your feedback, and
believe that doing so has significantly improved the manuscript.

As we understand them, the biggest concerns with our original submission relate to the
novelty of results and to streamlining the analysis to focus on the most relevant setting. We
have focused our revision on these two aspects. In line with this focus, we have changed the
title to emphasize the important moving parts in the paper. The following list summarizes

the major changes made in this revision:

1. We focus on a setting with a single productive effort, rather than modeling a multi-task
environment. As a result, we no longer analyze special cases in different sections of the
paper. In line with the review team’s suggestions, the effort has an impact on both

the firm’s ESG performance and on cash flows.

2. Throughout the paper, we highlight the main novel insights from our model. These

include:

(a) Characterizing how the introduction of ESG reporting affects corporate ESG ef-
forts, expected cash flows, and misreporting. We define regions based on 6 (the
effect of the ESG effort on the firm’s cash flows) in which effects go in consistent

directions, although many effects differ in direction across regions.

(b) Interestingly, a firm’s price can decrease, in expectation, after the introduction of
ESG reporting. This happens when the effort trades off ESG performance and
cash flows in a parameter range where the increased ESG performance does not

compensate for the reduced cash flows.

(c) While cash flows and financial misreporting tend to be substitutes (i.e., firms

with higher expected cash flows tend to have less financial misreporting), ESG



performance and greenwashing tend to be complements (i.e., firms with higher
expected ESG performance tend to do more greenwashing). This suggests that
greenwashing can be interpreted as indicative of positive change, beyond its prima

facie negative interpretation.

3. Following the first comment from Reviewer 2, our benchmark setting includes an in-
formative financial report disclosed by the firm. This allows us to generate predictions
around the introduction of an ESG report to a world where financial reporting is, re-
alistically, already in place. It is also a more interesting benchmark than one with no
reporting in which the manager chooses their effort according to a private, exogenously-

given bliss point.

4. We provide testable implications around the introduction of ESG reporting (summa-
rized in Table 1) and from comparative statics when firms provide both financial and
ESG reports (summarized in Table 2). These results can help future researchers design
and interpret tests around the introduction of ESG reporting and changes in market

and reporting features.

In the remainder of this response document, we present our responses to the editor and
reviewers’ comments, one-by-one. The review team’s comments appear, verbatim, in blue

font (summaries omitted). Our responses appear beneath them, indented, in black font.



Response to Comments from the Editor

Overall, I share the same concerns as the reviewers: it is unclear what your main takeaways
are. Your model combines a large number of frictions (heterogeneous investors, private
managerial information, multitasking, moral hazard, performance measure congruity, price-
oriented real effects). However, there is no major result relying on the interaction of these
frictions; to produce any insight, your model relies on special cases in which some of these
frictions need to be shut down (e.g., shutting down multitasking in section 4.1, shutting
down private information in section 4.2). As such, the results highlighted in the paper are
a direct relabeling of very basic insights from the derivative literature so it is unclear what
we learn about ESG.

Our primary goal in revising the paper has been to provide main takeaways that are

not just rehashing of results from antecedent studies. In particular, interactions between

ESG and financial reporting create interesting novel results and empirical predictions

that we believe have not been shown previously.

The reviewers do offer some suggestions on how you could improve the contribution of
your paper:

For example, one reviewer suggests that you model the interaction between productive
effort and ESG effort. When managers exert more productive effort to improve cash flow,
they may have less time to devote to ESG activities. Modelling the interaction between the
two types of effort in the presence of heterogeneous investors and misreporting incentives may
generate some novel insights in how ESG disclosure affects manager’s effort allocation across
productive activities and ESG activities and, consequently, firm value. Whether modeling
such interaction would lead to some novel insights is unclear to me but I believe it could be
a useful avenue to pursue.

Alternatively, if we view your model as informing empiricists about testable implications,

you could perhaps use your model to generate novel and testable implications. Currently,



your comparative statics do not provide any clear guidance. As one of the reviewers argues,
you currently assume that the parameters regarding how ESG performance varies with effort
(i.e., the nT" parameters) are common knowledge and you model noise as stochastic outcomes
independent of the managers’ actions. Perhaps modelling the case when the market (as well
as the manager) is uncertain of such parameters would better fit the model with empirical
settings as one of the reviewer suggests.
Thank you for highlighting these potential directions. Given the general thrust of the
reviewers’ comments, and the exploration of several modeling possibilities over the past
few months, we decided it was best to focus on a one-effort model and empirical pre-
dictions. Though we agree that some latent parameters in our model may be difficult
to measure, empirical proxies that capture cross-sectional and time-series variation exist

and are being further developed. We discuss empirical proxies at several points in the

paper.

Despite the reviewers’ negative recommendations, I am willing to give you a chance to
revise and resubmit your paper to the journal. However, the revised version should have a
clear theoretical contribution and/or generate some novel empirical insights. Of course, this
is a high risk revise and resubmit and given the important concerns raised by the reviewers,
I am not too optimistic about the odds of a successful revision. At the same time, given the

helpful and constructive reports, I believe there is a path to a successful revision.

We sincerely appreciate the opportunity to revise and resubmit our paper. Overall, our
main focus of this revision was to highlight the contribution of our analyses. In the revi-
sion, we have reduced the number of frictions by eliminating the multi-task environment.
This, in turn, provides the opportunity to better isolate the novel results. We believe
that the analysis of the ESG-reporting introduction provides clear and novel empirical
implications as well as novel theoretical insights. To further empirical implications, we

provide comparative statics for firms that provide both financial reports and ESG re-



ports. While our paper allows for efforts that increase both ESG performance and cash
flows, the novel insights come from settings where the manager faces a trade-off between

financial and non-financial performance, as you and the reviewers suggested.



Response to Comments from Reviewer 1

I appreciate the paper’s effort in trying to establish a theoretical framework for ESG report-
ing, which is currently an important topic. However, I am not sure that the incremental
contribution of the paper is enough for a top journal like JAR. The concern is twofold: first,
from a theoretical perspective, the framework does not generate sufficiently novel insights
relative to the extant literature and there does not seem to be much distance between the
underlying assumptions and the results, in my opinion; second, if I think of this paper more
as providing implications and guidance to the empirical literature, I have reservations about
the applicability of the implications to empirical settings.

Thank you for the positive and constructive feedback based on a thorough review of the

paper. We have revised the paper to focus on novel insights and implementable empirical

predictions. We provide greater detail in response to your specific comments below.

1. In its current form, the paper is a combination of heterogeneous investors with different
social preferences (as in Friedman and Heinle 2016 and Pastor et al. 2020), costly misre-
porting that cannot be completely backed out because of uncertainty about incentives (as in
Fischer and Verrecchia 2000 and Dye and Sridhar 2004 ), multi-task moral hazard models and
performance congruity (as in Holstrom and Milgrom 1991 and Feltham and Xie 1994), and
how prices that are functions of noisy signals of managerial efforts have real effects through
affecting managers’ unobservable efforts ex ante (as in Baiman and Verrecchia 1995, 1996).
There are two issues with combining so many streams of literature: first, the intuition of the
general result is so difficult to convey because of many moving parts, resulting in the paper
relying on benchmarks in Sections 4 and 5 to convey intuition; second, none of the main
insights conveyed in the paper is novel incremental to those streams of extant literature and
seems too close to the underlying assumptions. For example, the abstract lists three main
results. First, ESG reports that weight efforts by their impact on the firms’ cash flows have

a stronger price reaction than an ESG report that focuses on the ESG impact per se. This



first result is not surprising given that all investors care about cash flow but only a fraction
of investors care about ESG, an insight directly driven by the assumption. Second, ESG
reports aligned with investors’ aggregated preferences provide stronger incentives and lead
to higher cash flows and ESG than reports that focus on either ESG or cash flow effects.
This second result is also not surprising given the insights in the performance congruity
literature as reports that are more congruent with the principal (in this case, the aggregated
investors) generates better incentives. Third, in the presence of informative financial report-
ing, ESG reports that focus on ESG impacts lead to the same cash flow and better ESG
results reports focusing on cash flow impacts alone. This third result is also not surprising in
light of the insights from the standard principal-agent models: if you have one signal that is
already informative about one component, of course more informative signal about another
component will be beneficial.
We agree that the combination of multiple frictions in the model made it difficult to
glean the key findings of the paper. To address this, we have removed the multi-task
moral hazard and performance congruity friction, focusing on a single productive action
that can differentially affect financial and ESG performance. Having focused from the
outset on a single-effort setting, we are able to conduct analysis on the model we present,
rather than using specifications with some forces shut down in one part of the paper and
others shut down in other parts. The single-effort setting also shifts our attention away
from the results you describe above as “too close to the underlying assumptions.”

We believe that the revised paper presents novel results specific to the ESG setting,
which are not obvious consequences of underlying assumptions—though we hope that the
effects are economically intuitive after we present them. In particular, the main findings
revolve around the effects of 1) introducing ESG reporting and 2) changes in underlying
parameters on a) misreporting, b) cash flows, ¢) prices, and d) ESG performance. The
effects depend on the nature of the cash-ESG trade-off that a company faces: whether the

ESG effort is beneficial for cash flows, and if not, how strong is the damage to cash flows



caused by the ESG effort. Comparative statics allow us to elaborate on the relevant forces

to provide empirical implications that in many cases depend on interactions between

financial and ESG reporting.
2. Related to my previous point, the paper states in the introduction (page 3) that it shows
that “(c)apital market incentives encourage both ESG-related efforts and greenwashing”.
Should I be surprised by this result, given that the manager cares about stock prices, and
there are two ways to boost stock price: through effort provision and reporting bias (i.e.,
greenwashing)? Further, in the conclusion (page 30) the paper states that “reporting stan-
dards that lead to lower cash flows need not lead to lower stock price when investors directly
value ESG, and that divergence between cash flow effects and market performance may re-
flect investors’” ESG preferences”. I am not sure if I need a model to illustrate this point,
as when investors directly value ESG and ESG efforts lead to lower cash flows, they will
infer that the lower cash flow is due to higher ESG effort and value the firm correspondingly.
Such inference will be non-trivial if investors are not sure whether the lower cash flow is due
to higher ESG effort or managers actually shirking, which is not modelled in the paper (see

also the first suggestion of my point 4 below).

In the revision, we derive more nuanced results on the interaction between misreporting
and performance, as well as on the relation between stock price and expected perfor-
mance. In particular, around the introduction of ESG reporting, financial misreporting
and expected cash flows tend to be substitutes, whereas greenwashing and ESG perfor-
mance tend to be complements. That is, when the introduction of an ESG report leads
to an increase in cash flows (by motivating cash flow increasing efforts) it also leads to
a decrease in financial misreporting. However, when the introduction of ESG reporting
increases the expected ESG performance for a firm, this firm tends to greenwash more
than a firm that experiences a decrease in expected ESG performance.

In addition, after the introduction of ESG reporting (holding the effect on the risk-

premium constant), some firms may experience a drop in their stock price. This can be



explained by the divergence between the average investor’s preferences, which is a func-
tion of the ESG effort’s impact on ESG and cash flows, and stock price-based managerial
incentives, which are a function of effort impacts as well as the non-ESG component of
cash flows and financial reporting quality. For some companies, stock price incentives
motivate managers to prioritize ESG over cash flows after ESG reporting is introduced.
However, an average investor would prefer the manager to prioritize cash flows, and this

leads to the drop in these companies’ prices.

3. Perhaps the novel part is the ex-ante component of the reporting bias (which the paper
refers to as “greenwashing”) as the ex-post component of the reporting bias is nothing new
in light of Fischer and Verrecchia (2000) and Dye and Sridhar (2004). However, the ex-
ante component alone does not constitute a sufficient incremental contribution as it is more
or less implied by the performance incongruence literature (more incongruent performance
measure generates more distortion in efforts) . To the extent that effort can be interpreted
as investments in projects, a point also pointed out in page 1 of the paper, the insight is
also not substantially different from Dye and Sridhar (2004) who directly models investment
but without random investment costs. In addition, as I argue below in point 7, this ex-ante
component implies that even when the misreporting cost is infinite, the expected amount of
greenwashing is not zero, which is not very intuitive, and reflects the inability of investors to
adjust their expectations given that they know the different weights the ESG measure and
the performance measure put on effort.
Thank you for pushing us to identify interesting results. Our revision emphasizes in-
teractions between financial and ESG reporting. Expected [ex ante] financial and ESG
misreporting are both objects of interest. An interesting result is that the correlation
(implied by the introduction of ESG reporting or comparative statics) between financial
misreporting and financial performance can be negative while the correlation between
greenwashing and ESG reporting is positive. The heterogeneous relations are not obvious

from prior studies on misreporting.



Dye and Sridhar (2004) focus on effects of the aggregation of a managerial signal
subject to manipulation with other objective but noisier information. They show that
making information softer (i.e., more manipulable) tends to reduce effort incentives.
This does not carry over to our setting (see, e.g., the heterogeneous effects described in
Corollary 7).

Regarding the ex ante component of misreporting (f—; for financial and f—: for ESG),
it can be seen in Proposition 2 that these terms go to zero as the underlying reporting
costs (cy and ¢,) become large. As in Dye and Sridhar (2004), the absolute expected
misreporting remains positive as the cost term, ¢, gets large, because the cost term keeps
the misreporting amount close to the manager’s idiosyncratic incentives, e (see equation
4 in Theorem 1 of Dye and Sridhar (2004)). For this reason, we added the § parame-
ter to capture misreporting costs that affect the impact of the manager’s idiosyncratic

incentives, as described on page 13.

4. In a nutshell, the paper does not do a good job of explaining the novel insights that can
be gleaned from the exercise. I now offer some suggestions that may potentially generate
novel insights, subject to tractability. First, the paper does not model any productive effort
and simply take the cash flow not affected by ESG activities as given. Perhaps the paper can
model jointly the productive effort and ESG effort. When managers exert more productive
effort to improve cash flow, they may have less time to devote to ESG activities. In addition,
as [ mentioned in my second point above, when facing low cash flow, investors will not be sure
whether this is due to high ESG effort or low productive effort. Modelling the interaction
between the two types of effort in the presence of heterogeneous investors and misreporting
incentives may generate some novel insights in how ESG disclosure affects manager’s effort
allocation across productive activities and ESG activities and, consequently, firm value.
Second, the paper does not provide a first-best benchmark (i.e., what should the first-best
ESG effort levels, which is non-trivial here given the existence of bliss points) and a complete

welfare analysis, where welfare is either defined as the weighted average of all investors’
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utilities or all investors’ utilities minus a constant times the sum of the manager’s effort
cost and misreporting cost.! Doing both may generate some novel insights on 1) how ESG
disclosure distorts the ESG effort from their first-best levels, 2) how different performance
measures affect welfare and perhaps shed light on 3) the optimal performance measure
that maximizes social welfare in the presence of heterogeneous investors and misreporting
incentives.
Thank you for these constructive suggestions. In the revision, we focus on a manager
who chooses a single action (i.e., an effort, investment, or summary statistic of the two).
This action (potentially) impacts both ESG and cash flows as parameterized by n > 0
and 6 € R. While we agree that the most interesting case is one where the manager
faces a trade-off between the two, we wanted to include the firm’s cash flows increase
in the ESG action, e, as this is the focus of the 'doing well by doing good’ literature
and captures settings where consumers or employees care about ESG or where ESG
investments are associated with greater productivity /efficiency. Our analysis shows that
the ESG-cash flow relation is crucial for the effect of introducing ESG reporting. We
interpret the sign of 6 as capturing, in reduced form, trade-offs or complementarities
between ESG and cash flow generation.

We did not include a full welfare analysis. In our view, the modeled investors’ inter-
est in the firm’s ESG performance arises because of the externalities that firms’ actions
have. That is, firms’ actions often affect the expected utility in the economy outside of
their cash flows. We use a reduced form and do not directly model the externality itself.
A full welfare analysis would require us to specify the impact of firms’ actions on actors
outside of the capital market. It would be unreasonable to only focus on the welfare

implications to investors and the manager. In line with this, we lack guidance on how to

IThe paper states at the end of page 20 that they do not focus on optimal congruence based on a particular
objective function as different parties may have different objectives regarding ESG reporting. However, 1
think that deriving optimal congruence based on common social welfare functions (e.g., an average of all
investors’ utility functions) will still shed light on how to design optimal ESG performance measure in
the presence of ESG-conscious investors and how such optimal design will change when the proportion of
ESG-conscious investors changes.
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appropriately weight managers, type-1 investors, type-2 investors, and externality effects
in an economy-wide welfare function. On a more practical note, expected utilities for
investors, while derivable in closed form, are not amenable to further analysis. Local op-
tima in underlying parameters identified via first-order conditions are, for the most part,
either intractable or involve lengthy algebraic expressions that do not admit intuitive
or concise characterizations. Finally, because price incorporates, for example, E[z], an
increase in productive efforts usually does not affect investors’ ex ante welfare. Similarly,
an increase in risk increases the investors’ welfare because the price decreases. In the
economy, this is only half of the effect, as the original shareholders of the firm benefit
(suffer) from a price increase (decrease). Thus, a complete welfare analysis should also
include the original shareholders of the firm. When these are modeled as risk averse, then
a release of information lowers their expected utility because it makes price a random
variable. All in all, we believe that this class of models does not lend itself nicely to a
full welfare analysis.

In lieu of welfare, we analyse the firm’s price as a proxy for the desirability of reporting

or corporate choices to price-maximizing stakeholders.

5. If T view the paper as providing a theoretical framework to generate implications to the

growing empirical ESG literature (i.e., providing novel theoretical insight is not the main

purpose), then T am not entirely sure the empirical implications are applicable. First, the

comparative statics in the general case is too complicated to provide any guidance. Second,

one of the primary issues with ESG reporting is a lack of a unified metric of measuring

the sensitivity of ESG performance to actual effort (e.g., how much is the dollar amount

of positive environmental impact of less smokestack emissions), that is, the uncertainty is

related to the impact of the managers’ actions. This model, however, assumes that the

parameters regarding how ESG performance varies with effort (i.e., the n? parameters)

are publicly known and models the noise purely as stochastic outcomes independent of the

managers’ actions. Perhaps modelling the case when the market (as well as the manager)
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is uncertain of such parameters would better fit the model with empirical settings (but
tractability may be an issue). Thirdly, the proportion of investors who have ESG preference,
A, may be hard to measure empirically. Perhaps more importantly, it would probably change
through constant trading. Therefore, the notion of ESG reports aligning with investors’
aggregated preferences is probably impossible to implement, a point also acknowledged on
page 5 of the paper. Finally, the paper states in the introduction (page 4) that their results
“suggest caution in interpreting empirical results” with two examples: inferring cash flow
effects of ESG reports from returns around ESG reports or attributing heterogeneity in
response to ESG reports to the informativeness of those reports without controlling for
heterogeneity in investors’ ESG concerns. Again, related to my 2nd point above, do we need
a model to inform empirical ESG researchers on this? What is needed is to inform empirical
ESG researchers how the heterogeneity of investors’ ESG concerns affect the association
between cash flow effects and ESG reports and the association between heterogeneity in
response to ESG reports and the informativeness of those reports, but the paper does not

give a clear answer on this.

To your first point, we have revised the paper to develop interpretable comparative
statics that are empirically implementable.

To your second point, as you highlight, in our model, the impacts of the manager’s
action on the firm’s ESG performance and on the firm’s cash flows are known by all
actors. We agree that these assumptions are not necessarily realistic. However, differ-
ent from most prior work, the manager’s choice itself is unknown to the market.” In
such a setting, random productivity coefficients affect the higher moments of the output
distribution (because investors face an unknown effort multiplied with an unknown co-
efficient). For most common risk-averse utility functions (other than a quadratic utility

or mean-variance utility), these higher moments affect investors’ utility and, thus, affect

2This is necessary for the reports to be useful to investors in figuring out what the firm is doing—otherwise
rational expectations would prevail and investors would know the manager’s action.
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prices (see, e.g., Heinle et al., 2018). While we believe that this may be an interesting
direction, we also believe that the first step is an analysis of the baseline where the
productivity coefficients are known.

An alternative is risk neutral pricing, potentially in a setting where the manager
has superior information about the productivity. This would lead to signaling models
a la Bebchuk and Stole (1993), where the manager tries to affect price through their
investment choice.

Third, we agree that A may be difficult to measure. Our revision de-emphasizes
the idea of designing ESG reports to target aggregate investor characteristics, focusing
instead on effects of introducing ESG reporting and comparative statics. Despite the
difficulty in measuring A for a given empirical observation level (e.g., firm-day), empirical
studies do have proxies that capture cross-sectional or time-series variation in A\, as
discussed in Section 4.2.1. Additionally, note that A captures the population of investors’
preferences. This is plausibly slower-moving than the ownership-weighted preferences of

investors, which can change with each trade.

6. The paper should provide some justification and discussion about the manager’s ESG
cost function. What does it mean by the manager having a bliss action? Does it mean that
the manager also has a social preference so would prefer to exert some effort ¢; for action
1?7 How do you interpret if ¢; is negative but effort has to be non-negative? I understand
the paper introduce randomness of ¢; (to investors) to avoid fully revealing of effort, in a
similar spirit to that in Fischer and Verrecchia (2000) and Dye and Sridhar (2004) but the
underlying motivation is not clear. Is it something along the lines of investors uncertain of
the manager’s social preference?

Apologies for the lack of clarity. We now explicitly note that e € R can be positive or

negative (page 9). We have also expanded the explanation of the effort cost function

on page 11. We note that the uncertainty could be due to unobserved (or imperfectly

observed) personal preferences, social pressure, or compensation incentives. We now
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also point out that the uncertain private ESG preference is mainly a tool to ensure that

investors learn about the manager’s choice from the provided reports.

7. T am not sure the algebraic definition of greenwashing on page 14 is intuitive. The pa-
per cites Delmas and Burbano (2011) to defend the definition. However, their paper never
explicitly provides an algebraic definition. Their definition of “poor environmental perfor-
mance and positive communication about environmental performance” seems to imply that
communication about environmental performance and actual environmental performance
are based on the same construct. For example, if the firm emits 60 million tons of carbon
dioxide per year, the firm can do greenwashing by stating they only emit 40 million tons of
carbon dioxide per year and does not need to provide a statement about a different construct
(e.g., grows 1,000 acres of trees per year). Intuitively, one would think that if the manager
does not misreport, the amount of greenwashing would be zero in expectation, that is, as
¢, — +00. However, this is not the case here, as the report is based on a different measure
from the actual ESG performance. Since both n? and ¢7 are publicly known, why cannot
the amount of greenwashing be based on the adjustment of such performance measures to
ensure an expected amount of greenwashing to be zero when ¢, — +00? In other words,
the ex-ante component caused by ESG incongruence is caused by the inability of the perfor-
mance measure to adjust for the publicly known differential sensitivity of the performance
measures. This is particularly relevant in the single-effort setting (Section 4.1), as the in-
vestors can simply adjust 7* to (r* — %) X 23 This would result in the expected amount of
greenwashing (equation (13)) to be zero when ¢, — 400, but of course it would also remove
the more interesting effort component of the ex-ante bias.

Thank you for pointing this out. We have revised our definition of greenwashing (ESG

misreporting) on page 18 as follows: greenwashing is the bias in ESG reporting char-

acterized by the price-derived misreporting pressure and the manager’s idiosyncratic

3In the double-effort setting, the report can be adjusted from r* to r* — ;’/’ (G1—m) (61 + Cﬂﬁ) —

™

(Ca —m2) (52 + %Cg). The expectation of the latter will be the same as the expectation of y*.
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incentives, £ 4- de,. We refer to the other component (7 — z)e as mismeasurement, but
not misreporting. The expected misreporting goes to zero as the cost gets large, i.e.,
as ¢, — +oo. Additionally, the expected absolute ESG misreporting goes to zero as

¢, — 400 and the manager’s idiosyncratic incentives become uninmportant, i.e., § — 0.

8. Perhaps the paper should focus on the more interesting case of #; > 0, n; > 0 and (; > 0 so

that there is a trade-off between increasing cash flow and increasing ESG and that the ESG

performance measure indeed increases unambiguously with ESG effort. Otherwise there is

no such trade-off and the only trade-off is between higher cash flow (and higher ESG report)

and higher risk. The paper can then establish the robustness of the results to other cases of

0; and n;. Focusing on this case may also help clarify the underlying intuition.

9.

Note that—for readability—we flipped the sign of #, such that a negative effect of ESG
efforts on cash flows are now captured by 6 < 0.

To your comment, we agree that the most interesting case is the one where the man-
ager trades off cash flows and ESG performance. However, whenever we have presented
our work, some audience members ask about the case where the firms cash flows and
ESG performance increase in the manager’s effort. A nontrivial portion of the literature
and practitioner interest in ESG comes via the notion of “doing well by doing good,”
which implies complementarities between ESG and financial performance. In addition,
the case where both types of output increase in the manager’s ESG effort establishes a
simple benchmark to which we can compare settings where the manager has to trade off

between financial and ESG performance (n > 0 > 0).

The discussions in the last paragraph of page 17 regarding Corollary 1 seem to be

inconsistent with the corollary. It states that when A = 0, ¢; will decrease in both 05 and

v. However, if I look at equations (8) and (9), the left hand sides are 0 but the right hand

sides are negative when A\ = 0 and 6 > 0, implying that ; should increase in both o

2

) and

v. In addition, the proof of Corollary 1 is not given so I am not able to verify. Maybe I am
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missing something, but some clarification would be reassuring.
Thank you for pointing this out and apologies for any confusion. The previous version
was insufficiently clear in the discussion of Corollary 1 about the importance of the
sign of #. In the revision, we emphasize the importance of the sign and magnitude
of 6 throughout. Additionally, we have checked that relevant proofs are included in
the Appendix, which hopefully will allow readers to refer to underlying analysis if the

discussion in the text leaves gaps in understanding.

10. I view the results on page 25 that total expected greenwashing can be higher under one
reporting regime even though price sensitivity is lower be potentially novel and interesting.
Therefore it would be good if the paper can check on whether the conditions for those results
to hold, for example, ¢, < 1y and —(0 —n)T Ele}] > %%T% is not mutually exclusive and can
be expressed in conditions of exogenous parameters. This may shed some additional light

on the underlying intuition of the results.

This result of heterogeneous effects of parameter changes on greenwashing and price

sensitivity is maintained, in spirit, in the revision. This can be seen in Table 2, and the

2

) is clearly feasible in our revised analysis.

condition (e.g., # < 0 for changes in o

11. For tractability and to highlight the intuition, the paper focuses on benchmark cases
with either one effort level (Section 4.1), no noise in the manager’s report so the bias can be
completely backed out (Sections 4.2 and 4.3), and an additional perfect signal about cash
flow (Corollary 6 in Section 4.3). It would be helpful if the paper can (at least) use numerical
examples to illustrate in the general parametric setting whether the intuition remains robust
or when and why the intuition may not remain robust.

Our shift in focus to a single task setting allowed us to present tractable results and

related intuition without shutting down different frictions in different parts of the paper.

Our benchmark setting now features a financial report, which allows us to elaborate on

the effects of adding an ESG report to a world in which financial reporting is, realistically,
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already in place.
We have included numerical examples via Figures 1 and 2, which help illustrate

parameter regions in which different directional results hold.

Minor issues
12. Footnote 4 on page 9 that the setup eliminates wealth effects is better incorporated after
the introduction of CARA utility function u; and us.

We removed this footnote, in an effort to limit the number of footnotes and given that

the lack of wealth effects with CARA utility is well known.

13. Does ¥4 have to be diagonal or any positive semi-definite matrix is good? From my
reading of the paper it seems to be the latter for most part (Corollaries 4 to 6 being excep-
tions), but a footnote clarification regarding what assumptions on X, will be required for
which set of results would be great.
Because the revision focuses on the single task setting, the variance of ¢, oy, is now
a scalar. (On a side note, for most of the original submission, a positive semi-definite

matrix was fine. We made 3, diagonal only to derive more specific results.)

14. The risk-free rate of 1 should be explicitly noted.

Thank you. We have added this on page 9.

15. It would be helpful to be explicit about what investors know and what investors do not,
In particular, the assumptions that 1) n”, 67, ¢T and v are known publicly and 2) neither
the ESG performance y nor the report r is contractible should be explicitly stated in the
paper.

We have added a parenthetical note on the information structure on page 11. We note

the non-contractability of the reports and outcomes on page 13.

16. The discussions on the first paragraph of page 19 regarding when increase in ( results

in a decrease in the manager’s effort is not rigorous enough. In particular, /\O’Z >> 0 is
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not enough. One also need 1 << In other words, U<215 has to be sufficiently large

relative to the sum of o + v°0;. 1 think the intuition is that when the uncertainty about
the manager’s bliss point is sufficiently large relative to the noise in the reports, investors
are still left with a lot of uncertainty about the manager’s effort. Increasing ( exacerbates
such uncertainty, leading to a decrease in effort.

Apologies for this. In the revision, we no longer focus on comparative statics on (

(renamed z), though it remains important for defining regions for other results (e.g., in

Sections 4.2.2 and 4.2.3).
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Response to Comments from Reviewer 2

1. Lack of performance contract: The authors consider a benchmark setting where the
manager’s payoff does not depend on future observable outcomes. As a result, in the baseline
setting without the ESG report (Proposition 1), the manager cannot be incentivized to
choose any costly action, leading to the minimum cost action as the equilibrium outcome
e; = ¢;. Of course, if the manager were compensated with an incentives contract based on
future realizations, other actions could be incentivized and the market price would rationally
account for this.

(a) In their setting, the ONLY way to obtain non-trivial action choices, i.e., ¢; # ¢;; in
equilibrium is for the manager to post a ESG report. This is quite implausible given the
plethora of incentive schemes prevailing in practice. That is, under some parameter con-
stellations, even financial investors would want to incentivize the manager to exert positive
ESG effort (not because they care about ESG); but because it affects cash flows of the firm

(b) The mechanism for the real effects of ESG reporting is: it creates a signal about
effort so that the price updates in response to the report, which in turn affects the manager’s
incentives (both to exert effort and to bias the report). But, this is not specific to a “ESG”
report. A financial report would do the same.

We appreciate your concern about potential mechanisms for motivating ESG effort. In

our paper, we focus on capital market incentives via stock price rather than through

contracts per se. This allows us to sidestep analytical issues of contract design and
philosophical issues around the contract designer/board/principle’s objective function,
while retaining a focus on the use of performance reports, building on a long literature

involving reporting to investors (e.g., Dye and Sridhar, 2004; Kanodia, 2007).

In the revision, our benchmark setting includes a financial report provided by the
firm to investors. As a result, the capital market responds to the manager’s choice, and
the manager therefore has incentives to choose an effort responsive to investors even in

the absence of ESG reporting. We no longer present a benchmark in which the manager
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simply chooses actions aligned with their stochastic bliss point.

Despite our focus on capital market (i.e., price-based) incentives, some features of our
model can capture reduced-form contractual incentives. We can interpret changes in the
expected value of ¢ as changes in the manager’s incentive contract known to investors,
as noted on page 11. These changes, however, are not endogenous.

An alternative interpretation is to view shareholders as the principal in a contracting
setting. Here, there is an argument to be made that the principal cares about increasing
price, which would lead to a contract that motivates the manager to increase price. The
manager’s utility in equation (1) captures this, linearly, with appropriate scaling of the
cost terms (c., ¢f, and ¢;).

While we agree that optimal contracting is important, introducing optimal contract-
ing would add a different economic force to the model and make it more difficult to
derive clean results. Bonham and Riggs-Cragun (2022) provide interesting results in a

compensation setting featuring ESG and financial performance.

2. (Lack of) main result: I cannot detect one major main result of the paper. I agree
with a lot of points made in the conclusion, e.g., that positive share price reactions need not
reflect increases in financial cash flows (as soon as some investors care additionally about
ESG) and that we need to look at which objective function is maximized (which investor
type, manager, etc.). But, it also seems that most of these points could be made without a
model.

As we note in the response document summary on page 1 and highlight in the abstract,

our revision focused on clearly communicating primary novel results from our analysis,

which we hope can be useful to researchers in designing and interpreting empirical tests.

These include:

1. Characterizing how the introduction of ESG reporting affects corporate ESG ef-

forts, expected cash flows, and misreporting. We define regions based on # in which
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effects go in consistent directions, although many effects differ in direction across

regions.

2. A firm’s price can decrease, in expectation, from the introduction of ESG reporting.
This happens when the effort trades off ESG performance and cash flows in a
parameter range where the increased ESG performance does not compensate for

the reduced cash flows.

3. While cash flows and financial misreporting tend to be substitutes (firms with
higher expected cash flows tend to have less financial misreporting), ESG perfor-
mance and greenwashing tend to be complements (firms with higher expected ESG
performance tend to do more greenwashing). This suggests that greenwashing can
be interpreted as an indicator for positive change, rather than as inhibiting positive

change.

3. Motivation of multitask: The paper does not really motivate well why it starts with
two dimensional effort, then moves to one-dimensional effort, then back to two-dimensional
effort. It would be good to give some examples what the authors have concretely in mind,
e1 reducing emissions and ey improving worker conditions? It is, in particular, unclear, why
the ESG report r is restricted to be one-dimensional if effort is two-dimensional? Say, if
one is related to emissions and the other to worker conditions, couldn’t the manager report
both? Or is one component of effort, e; the typical effort to improve cash flows whereas e
improves ESG. Such motivation would be very useful.
Our revision only allows for a single productive effort. This eliminates the need to switch
between single-task and multi-task settings and generally allows for a more streamlined
presentation of results. We discuss the flexibility of our model in capturing either cash-
increasing or cash-decreasing ESG efforts (via the sign of #) in on pages 9-10. This

explanation also incorporates the non-ESG-effort cash flows, summarized by e,
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4. The paper features too much notation, algebra and formal results. The notation
is very hard to digest even though the math is fairly easy.
We agree that the original submission featured too many mathematical expressions and
notation. We have tried to reduce notation and algebra in the current revision and
believe the paper is now much easier to read. In particular, moving from a multitask

setting to a single-task setting has helped.

Minor comments:
1. Technical details on the multitask environment

7

(a) It sounds strange to say “efforts.” it would be better to refer it to a two-dimensional
action vector. {(ej,es) € R? : e,e5 > 0}. This formal statement would also clarify that
effort is continuous, which is nowhere stated explicitly (or at least not where it is supposed

to be stated).

(b) It should be at least commented on why the authors choose a multitask environment
where the crosspartial of effort costs is zero, i.e., higher effort on one task does not affect
the marginal costs of the other task.

We have shifted away from a multitask environment, but formally state e € R on page

9. This allows for e < 0 as well as e > 0, We also note that “effort” is used generally to

refer to actions and/or investments.

2. The paper is in some aspects related to Goldstein et al. (2021): “On ESG Investing:
Heterogeneous Preferences, Information, and Asset Prices.” I don’t view this as problematic
since the overlap is not so high, but it might be good to state clearly what’s different, e.g.,
no REE framework.
Thank you for pointing out this related paper, which we now cite on page 6. The
literature on ESG in accounting and finance is rapidly expanding, but we have tried to

highlight relevant, related, concurrent studies where possible.
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