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Abstract

Responsible investors build their portfolios according to environmental,
social and governance criteria that do not usually enter the valuation of a
firm. To this end, they collect information about the social performance
of the firm they intend to invest in. Mainstream investors are indifferent
to the firm’s social record. This paper examines the conditions under
which mainstream investors are willing to purchase information about the
firms’ social performance. I show that responsible investment can create
a speculative opportunity on the capital market because firms are valued
below (over) their book value when they have a poor (good) social record.
If investors trade only once, such an opportunity vanishes. The equilibrium
share price reflects the social information privately held by responsible
investors. In this context, mainstream investors are not better off informed
than uninformed. If investors trade over two periods, then the speculative
opportunity exists and mainstream investors best profit from it when they
are socially informed. An inter—temporal asset pricing model, where both
responsible and mainstream investors with rational expectations coexist,
allows deriving such a rationale for the mainstream investors’ interest in
social information.
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1 Introduction

Firms impact society beyond their productive activity. They pollute or care
about reducing their carbon footprint, they employ low—paid labor in poor
countries or care about the working conditions offered by their subcontractors.
Responsible investors try to flag these behaviors. In some cases, they even try
to actively alter the companies’ behavior. They do so even when the envi-
ronmental, social or governance stand of the flagged firms barely impacts the
companies’ financial performance. Yet, the economic theory remains unclear
about the mechanisms by which financial markets encompass the presence of
responsible investors.

The present paper examines one possible mechanism, namely the diffusion
of information related to the firms’ performance in the environmental, social
and governance sectors (hereafter “ESG” criteria). It investigates the condi-
tions under which mainstream investors, who are indifferent to this kind of
performance, gain by being informed about it. A priori, it makes good business
sense to purchase information about a firm’s ESG action that eventually feeds
back to the firms’ financial performance. Does it also make good business sense
to purchase social information related to a performance that does not show
in the firm’s accounting data?' To tackle this issue, one needs to understand
the interplay between 1) investors who build responsible portfolios according to
their concern for a firm’s impact on society and 2) mainstream investors who

are indifferent to this impact.

An important argument of the paper is that the market positioning of respon-
sible investors is not a straightforward translation of the ESG information they
have. Therefore, mainstream investors need to purchase social information in

order to anticipate this market positioning and possibly profit from it.

! Accounting data somewhat correspond to the firm’s book value, i.e. its net asset value as
stated in the fundamental (and purely financially driven) analysis of the firm.



Obviously, the mere negative screening by ethic funds does not imply a
change in the underlying logic of investment. Ethic funds look to invest in
financially outperforming firms, only within a reduced choice set. This logic
does not deviate from the mainstream logic of investment. Departing from
the negative screening, other responsible investors account for the firms’ social
performance as an important component of the firms’ value. This positive stand
alters the responsible investors’ logic of investment.? This is not a problem per
se if mainstream investors know the new underlying logic of investment of their
responsible peers. It becomes an issue when the characteristics of the positive
screening are uncertain and blur the pricing mechanism on financial markets.

It is argued here that learning about what responsible investors care about
helps anticipating their market positioning. In a context where the behavior
of responsible investors is an additional source of risk that does not straight-
forwardly enter the market pricing of firms’ stocks, learning about the firm’s
social performance is valuable. Indeed, mainstream investors can predict their
responsible peers’ holdings by purchasing information on the firms’ social per-
formance.

The relevance of this argument is best illustrated when one considers the
literature on responsible investment. Currently, the economic literature distin-
guishes two broad forms of responsible investment.? First, some investors select
their portfolio assets according to their values. Ethical funds that shun stocks
of tobacco, alcohol or gambling companies correspond to such value-driven in-
vestors.? They are willing to sacrifice profit against the non—pecuniary benefit
of investing in responsible firms. Second, some investors believe that firms with
excellent records on environmental and/or social matters also generate higher
financial returns. This belief relies on two assumptions: 1) the firms’ social

practices affect its future cash flows, 2) stock prices do not reflect all the value

2 Also referred to as “positive screening” or “best in class” or “best effort” approaches.
3See Derwall et al. (2010) for a recent survey.
*See Hong and Kacperczyk (2009).



relevant information related to the firms’ social practices.®

This last assumption is currently challenged by the integration of social
information into the traditional financial accounting of firms’ performance. To-
wards the end of 2009, Bloomberg clients were given access to all publicly
available ESG data from 2,000 to 3,000 companies. ‘The idea is to gather the
data and commoditize the data so that financial analysts can opt to use it.
Eleven percent of assets under management are socially responsible. Now the
other 89 percent will get a chance to see this data,” said Emil Efthimides, man-
ager of Environmental, Social and Governance Data Project at Bloomberg.
Yet, the reason for which mainstream investors should use this available infor-
mation remains obscure. Building on the existing literature, the present paper
argues that mainstream investors can better anticipate their responsible peers’

positioning if they use this social information and possibly profit from it.

The interplay of investors is captured within an asset pricing model. Main-
stream and responsible investors coexist, have rational expectations and are
risk averse. Investors decide whether to invest in a firm that generates profits
and an externality.” All investors are equally informed about the firm’s future
profits. They may be informed about the firm’s externality. If so, they become
“socially informed”. Responsible investors are directly affected by the exter-
nality (it enters their utility function). Mainstream investors are indifferent to
it.

The analysis focuses on the appeal to mainstream investors of being socially
informed. In equilibrium, investors’ demands and the firm’s share price are

determined simultaneously. FEach investor maximizes his expected utility of

®See Edmans (2009).

5See http://blogs.hbr.org/leadinggreen/2009/05/is-esg-data-going-mainstream.html.

"The externality corresponds to the firm’s “social” or “ESG” performance. The firm does
not fully appropriate the costs or benefits of this performance. For instance, Heinz’ killing
dolphins while fishing for tuna was a clear side effect of the company’s activity until the mid
nineties. The social costs of tuna fishing exceeded the private costs until Heinz decided to
change its tuna sources from the eastern to the western Pacific, where the dolphin bycatch is
much less.



trade given his knowledge of the share price.® The latter is set so that the total
demand equates to the total supply of the firm’s shares. In the first step of the
analysis, investors trade only once. In the second step, investors are active in

the market for two consecutive dates.

The first setup with a single trading date illustrates why mainstream investors
are not willing to pay for information on a probabilistic event 1) they are indif-
ferent to, 2) that does not affect the only performance of the firm they are inter-
ested in, i.e. the firm’s financial performance. The social information held by
responsible investors impacts the market valuation of the firm. The equilibrium
share price reflects both the firm’s financial performance and its externality.”
The firm’s externality impacts the share price more when the relative number
of responsible investors increases. No noise blurs the mapping from investors’
information to the equilibrium share price. Mainstream investors extract the
information related to the externality from the share price and trade accord-
ingly. The single—trade setup with responsible investors illustrates the result of
Grossman and Stiglitz (1980): there is no incentive to gather additional infor-
mation if the sufficient statistics of all private signals can be inferred from the

equilibrium price for free.

In the setup with two trading rounds, noise is introduced into the model for
the equilibrium price of the first trading round to not be fully revealing. The
risk aversion of responsible investors is now their private knowledge. Therefore,
the positioning of responsible investors is a source of uncertainty in the market.
Prior to the first round, investors can purchase a social report from a social
rating agency. The report is a noisy version of a social signal that all responsible

investors get for free between the two dates of trade. This setup provides two

8 An investor’s expected utility is the satisfaction he hopes to derive from holding or selling
shares, before trade actually occurs.

9This is not saying that the equilibrium share price of a firm reflects the total cost (or
benefit) to society of the externality the firm generates. The equilibrium price is efficient from
the perspective of utility—maximizing responsible investors and not necessarily efficient from
a welfare-maximizing perspective.



important results.

First, mainstream investors set their date 1 demand in order to profit from
a price change between trading dates. The difference in prices follows the
dissemination of a social signal among responsible investors prior to the second
trade. Informed mainstream investors refine their first demand according to
their better anticipation of the weight attached to the social information in the
date 2 equilibrium price. It is shown that informed mainstream investors have a
greater unconditional expected utility than uninformed mainstream investors.

Second, uninformed mainstream investors always benefit from a lesser sen-
sitivity to social information of both the equilibrium prices. This effect can
be achieved if the relative share of uninformed and mainstream investment in-
creases. In contrast to this, informed mainstream investors benefit from a lesser
sensitivity to social information of the date 1 equilibrium price, if and only if
their private expectation of the sensitivity to the social information of the date
2 equilibrium price falls within a certain interval of intermediate values. In
other words, the advantage of being informed is greater when the presence of
uninformed mainstream investors 1) makes the foreknowledge of the effect of
the firm’s externality on the date 2 price worth it, 2) yet does not make the
trading too risky because of a too—large price adjustment between the trading

dates.

The remaining of the paper is organized as follows. Section 2 details the different
approaches to responsible investment and states the chosen approach adopted
in this paper. Section 3 describes the model. In section 4, investors only trade
once and static results are derived. In section 5, the model is enriched of a
second trading round and some noise is introduced in order to blur equilibrium

prices. Section 6 concludes.



2 The Approaches to Responsible Investment

Asset management companies and their clients show an increasing interest in
responsible investment (hereafter RI). As an illustrating figure, about 200 mu-
tual funds with social screens held 179 billions of dollars in 2005. This segment
of SRI assets has increased 15-fold since 1995.'1° The boom in RI calls for a
better understanding of how the social concern of some investors translates into
a specific positioning on capital markets. The present paper formally disentan-
gles the different rationales for RI and assesses the impact of RI on the market
valuation of investment opportunities.

There are two main sources of social information: self-reporting of ESG
related practices by the firms and social rating agencies. Currently, the infor-
mation production sector concentrates fast. In 2009, two leading providers of
financial information acquired well-established social rating agencies: RiskMet-
rics acquired Innovest and KLD Research & Analytics while Thomson Reuters
acquired Asset4. Therefore, more and more social information is made available
to investors, responsible or mainstream. The present paper does not tackle the
measurement problem of corporate ESG practices. Nor does it question the
relevance of either criterium of social performance. Rather, it provides a new
rationale for the usage of such information by investors.

Deviating from Landier and Nair’s typology, I stress three broad reasons to
invest in a responsible way and therefore to acquire information on the social
performance of firms. The first and most obvious one is correlation. The in-
formation about the firms’ externality reveals something (either good or bad)
about the management of the firm and its future financial performance. Share-
holders are likely to exploit such information in order to optimize the value of

their portfolio.

10Socially responsible investment represents 11% of the 25.1 trillion US dollars in
total assets under management in the United States. This figure drops to 1% of
all assets under management in France. See the Social Investment Forum figures at
http://www.socialinvest.org/resources/sriguide/srifacts.cfm



The second motive is proximity. Responsible investors try to avoid the disu-
tility of being involved in irresponsible firms while maximizing their utility of
being associated with responsible ones. Investment funds adopt the proxim-
ity rationale either because they are under regulatory pressure or as part of
a differentiation strategy or both. For instance, the Seventh National Pension
Fund of Sweden (AP7) strictly excludes from its portfolio firms that do not
meet certain ethical and environmental requirements as stated by the Swedish
Government.!! AP7 bases its investment decisions on the social information
it purchases from two different sources: Ethix SRI Advisors and GES. Inter-
estingly enough, AP7 took a 5 % ownership stake in GES when the screening
company almost disappeared, leaving Ethix SRI Advisors as the sole provider
of social information.'> AP7 reduces its proximity with “irresponsible” com-
panies. Such a reduction requires sound information about the externalities
generated by firms.

The third motive is activism. It differs from proximity in as much as activist
investors want to alter the firms’ course of action (e.g. by increasing its cost
of raising capital via concerted share selling). The present paper focuses on
proximity. It argues and shows that mainstream investors may be interested in
purchasing information about the firm’s ESG performance because it gives them
the foreknowledge of the responsible investors’ likely behavior. I deliberately
leave aside the correlation that can exist between a firm’s social impact and its
financial performance. If such a correlation exists, traditional rating agencies
should already account for it (e.g. when they grade a firm’s management of

risks).

L AP7 is responsible for 2.5 % of the pensionable income in Sweden — i.e. roughly seven
billion US dollars — and manages the premium pension system. In contrast with the other
Swedish pension funds, AP7 trustees can withdraw their assets from the funds. Therefore,
AP7 directly competes with other asset managers.

12For more on this, see Hamilton (2010).



3 The Model

Based on the above description of what SRI covers and the list of motives to
acquire social information for responsible investors, I draw two assumptions.
First, the preference for social responsibility enters the utility function of re-
sponsible investors in an additive way. Second, responsible investors are always
socially informed.

The second assumption may seem rather ad hoc at first. Yet, the managers
of responsible funds need to assure that their clients’ portfolio reflects the lat-
ter’s taste for high social performance, whether managers share this taste or
not. At the very least, social and environmental criteria need to be “ticked off”

by fund managers, regardless of the latter’s use of this kind of information.'3

3.1 The agents of the economy

Investors can purchase shares of a company whose asset generates random prof-
its £.14 The firm’s productive activity also generates a random externality e.!®
In short, the productive activity of the firm impacts a broad fraction of the so-
ciety and information on this impact does not enter the traditional assessment
of the firm’s value.'6

There are three categories j € {nru,nri,ri} of risk averse investors with
constant absolute risk aversion v who may be interested in purchasing x; shares
of the firm.'” Investors of category j are in proportion ;. Two features delimit
the categories: an investor’s idiosyncratic taste for social responsibility, and his
level of information about the firm’s externality. A proportion fin,: = finr +

tnry Of all investors are not affected by the externality. A proportion p,; of

133ee Henningsson (2008).

14See the appendix for a recapitulation of all notations.

5¢ is also referred to as the firm’s “social performance” or its “level” of externality.

18Either because the society is not perfectly aware of this by-product or because it is not
easy to communicate about it. The stochastic feature of the externality captures among other
things the random timing at which an ongoing debate among experts becomes a public issue.

"More generally, the risk aversion of two different investors may differ. This is not, however,
the focus of the static analysis in the single trading round model.



all investors are responsible and the externality directly enters their utility
function. Among mainstream investors, a proportion pi,,; is informed about e.
All responsible investors are assumed to be privately informed about the social

impact of the firm.!®

3.2 The information structure

An informed investor receives a private signal 3 that is correlated with the level

of the firm’s externality e. The social signal satisfies the following identity:

b =e+ee.

In addition, all investors know about the extent to which the responsible in-
vestors are affected by the social externality.

Two different concerns could be modeled: a “proximity” concern and an
“absolute” one. Proximity captures the fact that a responsible investor does not
wish to be involved in companies whose practices do not reflect his own values.
An “absolutely” responsible investor would wish bad externalities to disappear,
whether he has some stakes in the companies that generate them or not. I
will be focusing on the proximity motive that drives the demand of responsible
investors. Parameter 6 scales the importance of the social performance when
responsible investors trade.

All random variables are normally distributed as follows:

f o a2 0 0
e | ~N 0] 0 o2 0
€e 0 0 0 o2,

Information on the firm’s profitability does not provide information on how

important the firm’s externality can be. The reverse is also true: information

18GSee section 2 for a discussion of this assumption.
9For instance, § = 50% in Macif Gestion. This implies that asset managers there account
for 50% the firms’ ESG performance in taking their portfolio decisions.

10



on the firm’s externality does not help predicting the firm’s liquidation value.?"

Denote €); the information set of investor j when he purchases x; shares
of the firm. Investors nru, nri, and ri have the respective information sets:
Qe = {0, P}, Qnri = {0, 6, P}, and Q,.; = {¢, 5, P}, where P denotes the

equilibrium price of the firm’s shares.

3.3 Investors’ decisions and definition of an equilibrium

Investor j has a negative exponential utility function for his final payoffs m;(z;)
given by: U(m;(z;)) = —exp(—ymj(x;)). The exponential utility allows to
derive closed form expressions for the investors’ demand and preserves the
constant absolute risk aversion. Given his information set, an investor j sets
his equilibrium demand schedule z; in order to maximize his expected utility
E[U(mj ()]

I look for a linear equilibrium with rational expectations in which investor
j’s demand for shares is a linear function of his private information. Investor j

maximizes over x;

El—exp(—ym;(x;))[Q)] = — exp(—y(E[m;(z;)2;] — %VGT[M(%)!QA))- (1)

Investor j’s problem can be rewritten as?!

max Blm; (2;)|$2;] - %Var[ﬂj(l‘j)mj]-

Mainstream investors The final payoff of mainstream investors j = nri, nru

who purchase & j—py; nry shares of the firm is given by: mj—nri nru = j=nrinru(f—

29This does not imply that the firm’s externality is independent from the firm’s productivity.
Indeed, the level of the firm’s externality is likely to be correlated to the level of the firm’s
investment. The latter will crucially depend upon the firm’s cost of capital, i.e. the firm’s
share price in equilibrium.

21Linearity preserves the normality of investor j’s interim wealth, conditional on his in-
formation ;. For a normally distributed random variable e we have that: FElexp(e)] =
exp(El[e] + Y41,

2
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P). Uninformed investors buy 2, shares in order to solve the following prob-

lem:

max Elzpra(f — P)|é, P] — %Var[xmu( F = P)[Qural- (2)

Tnru

Informed investors buy x,.; shares in order to solve

max Elaari(f = P)|6, B, P = JVarfeui(f = P)|Quri. (3)

Tnri

Responsible investors The final payoff of responsible investors 7 who pur-
chase x,; shares of the firm is given by: 7,; = z,+(f — P + 6¢e).?? The linearity
of the investors final payoff implies two important things. First, responsible
investors can translate the private disutility (utility) they suffer (enjoy) from
the firm’s bad (good) externality into monetary losses (gains) and integrate
them in their final payoffs. Responsible investors are able to translate into a
market value the firm’s externality. To this end, 6 is similar to an exchange
rate. Second, responsible investors have the same risk aversion vis a vis the
level of the externality and the financial proceeds of their investment.

Responsible investors buy x,; shares in order to solve

max E[z,;,(f — P+ 0e)|¢, 0,3, P| — %Var[xm-(f — P+ 0e)|Q,4]. (4)

Lorg
The definition of an equilibrium with rational expectations writes

Definition 1. A rational expectations equilibrium entails a pricing rule P(x),
a total order flow x and individual demands for the firm’s shares T jcpru nriri}
such that:

i) Profit mazimization: x; € argmax E[U(m;)[€;].

“) Total order ﬂOU).‘ T = PnruZnru T PnriTori + rilri.

22The absolute concern for social responsibility could be modeled by rewriting the final
payoffs of concerned investors as: m, = x(f — P + 6) + Oqe.

12



iii) Market price P set such that x(P) = 1.2

4 One Round of Trade

In a first step of the analysis, investors trade once. At ¢ = 1, they post their
demand for the firm’s shares. When the market closes, they earn the returns
of their shares and their utility realizes.

The equilibrium price equates the total demand stemming from all investors
to the unitary supply of the firm’s shares. It is a linear function of the private
information held by the investors. More precisely, an equilibrium price will be
given by P = ¢+Ag3+c (where parameters Az and c are derived in equilibrium).
All investors correctly anticipate how the price is computed in equilibrium. In
this context, how does information on the firm’s externality, privately held
by some investors, affect the equilibrium price of the firm’s shares and the

equilibrium demand of each type of investor?

4.1 The equilibrium demands

Recall that responsible investors are assumed to be informed. The first order
conditions in Zjc(ppu,nri,riy Of problems (4) — (7) allow us to derive the optimal

demand schedule of each investor j:

_ Elf|Qn] - P
Tnry = W, (5)

- _ ElfIQu] - P
T Varlf Q] o
o, — E[f + 0e|Q;] — P (7)

YVarlf + 0e|Q]

Lemma 1 below summarizes the equilibrium features of the individual de-

mands for shares of each type of investor.

23The certain supply of shares is normalized to unity.
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Lemma 1. An equilibrium with rational expectations on the market for the
firm’s shares entails individual demands x;’s that write

¢— P
Tnru = Tnri = 3
yo
_ ¢+ epeﬁlg - P
Tpri =

V(0?2 + 02pegoi.)’
0.2
oT+oT,
ternality level e and the signal (.

where peg = is the square of the correlation coefficient between the ex-

Unsurprisingly, all demands are decreasing in the firm’s share price. Informed
and uninformed mainstream investors set the same equilibrium demand. They
are essentially interested in the expected profits of their investment. The equi-
librium demand of responsible investors has a responsible component which
writes 0pcg 3. 1t is scaled by the proximity parameter 6.

Responsible investors weigh a “traditional” financial risk and a social risk
when they purchase the firm’s shares, given their proximity 6 to the firm’s
social performance. For any given level of risk aversion -, their valuation
of the firm involves a greater subjective variance than the valuation of the
firm by mainstream investors. Using the vocabulary of the capital asset pric-
ing model (CAPM), responsible investors account for a higher systematic risk
(the “beta”) than mainstream investors. The firm’s beta now reflects a social
risk 62(Var[e|S2,]) that increases as the precision of the social signal decreases.
Therefore, mainstream and responsible investors ask for a different risk pre-

mium when they purchase shares.

Corollary 1. The demand of mainstream investors is more responsive to varia-
tions of the firm’s expected profitability than the demand of responsible investors:

OZnr 1 1 ox,

B[] = P) ~ 702~ (02 + Ppogo2.)  HE[f|] — P)°

The higher responsiveness of mainstream investors is due to their mono—

concern for the strictly financial proceeds of their investment. The bi—concern

14



of responsible investors, for financial proceeds on the one hand and social re-
sponsibility on the other, make their demand less elastic to the variations of
the financial risk premium. An expected positive social performance (3 > 0)

compensates responsible investors for a lower expected financial performance.

4.2 The equilibrium price

The total supply of the firm’s shares is normalized to one. In equilibrium,
the price reflects the firm’s externality because responsible investors manifest a

specific concern for it.

Proposition 1. There exists a unique fully revealing rational expectations equi-
libriuwm in the market for the firm’s shares.>* The equilibrium share price writes

_ 11r0°0pes V0% (0® + 6*pepoye)
P=9¢+p 2 2 2 2 2 2
/’Lnre peﬁane + g /’LTLT‘Q peﬂane + g

(8)

Mainstream investors are not better off when they are socially informed than
when they are not.

The preference for social responsibility impacts the price as the proximity
motive partly drives the responsible investment. There is no problem of signal
extraction and the equilibrium price fully reveals the social information & that
helps responsible investors matching their portfolio to their concern. Compared
to a situation without SRI, responsible firms are overvalued and irresponsible
ones are undervalued. Whether informed or not, all investors rationally antic-
ipate this pricing mechanism. There is no specific trading opportunity related
to socially responsible investment.

All investors have the same interest ex ante in becoming informed about

the social performance of the firm because they are equally informed about the

24Tf the respective shares of responsible and mainstream investors and the investors’ risk
aversion are common knowledge when investors take their portfolio decision, then the fully
revealing equilibrium in the financial market is guaranteed to be unique, in the class of linear
equilibria. See Muendler 2007.
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firm’s book value f.2° If each investor j receives an individual and noisy signal
¢; on f, then each investor has a different appetency for the social information
0 ex ante. Indeed, each investor j’s capacity to retrieve the true book to market
value from the equilibrium share price depends upon his signal’s precision. In
this respect, the social signal 3 could compensate for a not so precise signal ¢;
and help investor j better assessing f.

The equilibrium price reflects both the firm’s expected financial and social
performance, ¢ and 3. When they acquire shares, mainstream investors pay
a social premium if responsible investors expect a positive social performance
(6 > 0). They enjoy a social discount if responsible investors expect a negative
social performance (f < 0). How does the equilibrium price vary when the
proportion of responsible investors increases? A marginal increase of an opti-
mistic (8 > 0) responsible demand marginally increases the equilibrium price.
A marginal increase of a pessimistic (8 < 0) responsible demand marginally
decreases the equilibrium price if and only if the social concern is high enough.

This formally writes

Corollary 2. The sensitivity of the equilibrium price to the share of responsible
tnvestment writes

OP  o%(0® +0%pegor,) (
p— + 9 >'
a'u’r (MnrQQ,OeﬂU%e —+ 0-2)2 v Mnrﬁ Pep
For 3 >0, gfr > 0.
For B <0, 3—5 < 0 if and only ifm <.

Corollary 2 shows that the marginal power of stigmatization of an increas-
ing proportion of responsible investment is lower than its marginal power of
promotion. Stigmatization refers here to the social discount reflected by the

share price of a socially under—performing firm (4 < 0); promotion refers to the

254Same” is a little strained in as much as responsible investors have a priori a greater
interest in learning about the firm’s social performance than mainstream investors. However,
the strategic value of the social information is the same to all investors: it enables each of
them to disentangle the social variations from the financial variations of the equilibrium price.

16



social premium reflected by the share price of a socially over—performing firm

(8> 0).

Corollary 3. In equilibrium, the marginal variation of the responsible (main-
stream) demand following a change of the social signal is proportional to the
relative number of mainstream (responsible) investors

oz, _ Nm"epeﬁ(UQ + 92p€507216)
op ’Y(NnTHQPe,@U%e +a?)
0%y _ ,uw"epeﬁ

aﬁ '7(:um"02,066072w + 02) .

Are these market—based mechanisms large enough for the financial market
to encompass at all the specific concern of responsible investors? In terms of
volumes, corollary 3 casts doubt on the ultimate efficiency of SRI. At the mar-
gin, SRI makes a difference on the financial market 1) the larger the responsible
investors’ social concern, 2) the more they are (or equivalently the larger their
assets under management), 3) the better their social information. For instance,
the French responsible funds Macif Gestion account for 50% the social criteria
when they value an investment opportunity. This represents a very high con-
cern A. However, their assets under management are a mere 1.9 billion s, i.e. a
drop in the oceanic financial market.

A firm that behaves responsibly produces a public good for which respon-
sible investors are willing to pay, thus up to their concern §. When more
responsible investors enter the financial market, the extra demand for responsi-
ble shares tends to inflate the share price. The decrease in mainstream demand
slows down the inflation but does not counterbalance it. The extra utility de-
rived from investing in responsible firms cannot infinitely compensate for the

disutility of paying an increasing social premium. At some point, responsible

. . cep 2
investors themselves decrease their equilibrium demand: 8%5”; <0.
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5 Two Rounds of Trade

In section 4, the equilibrium share price is fully revealing because there is no
exogenous noise — such as a random supply of shares. Assume now that investors
are active for two trading dates, 1 and 2. Prior to the first round of trade, some
investors purchase a report v from a social rating agency. This report is a noisy

version of the social signal § given by:
v=p0F+¢€,

with €, ~ N(0,02,), a noise independent from all the other random variables.

The first round of trade occurs. Only the clients of the rating agency have
an idea of the level of the firm’s externality. Prior to the second round of trade,
the signal 3 is revealed to all responsible investors for free. The second round
of trade occurs at t=2. Payoffs realize at t=3.

The risk aversion ~,; of responsible investors takes a low value 7; or a high
value 7y, (with ; < «,) with equal probability % Importantly, ~,; is unknown
to mainstream investors. All mainstream investors have the same risk aversion
~ that is common knowledge.

Let P, and P> and le and x? denote the equilibrium price and investor j’s
demand at the successive dates 1 and 2. As in section 4, I look for equilibrium
share prices that are linear functions of the private information held by the

investors. More precisely:

P = Mo+ M)+

Py = ¢+ X(vri)B + ca.

All investors expect the social information to impact the share’s price. How-

ever, the random risk aversion of responsible investors makes it impossible to
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uninformed investors to disentangle the respective effects of the risk aversion
and the social information on the market positioning of responsible investors.
Therefore, purchasing the date 1 social report is potentially valuable to main-
stream investors who would better anticipate the impact (downward or upward)
of responsible investment on the date 2 equilibrium price. This is true provided

the price equations are linearly independent.

5.1 The equilibrium demands and prices

The equilibrium demands are computed by backward induction, following the
steps exposed by Grundy and McNichols (1989).

At t=2, investor j computes the difference between i) his date 3 expectations
of the firm’s book value f and the firm’s social performance e (if j is responsible),
and ii) the market price P, at t=2. This difference is investor j’s market
opportunity. Given his date 1 holding, he sets his date 2 demand in order to

solve the following problem

nﬁxE[ — exp[—'yj(x? (f + e — Py) + ﬂU} (P2 — Pl))”Q? (9)

J

where ¢ = 1 if investor j is responsible and 0 otherwise.

At t=2, the equilibrium investor j’s holding writes:

, Elf+ L96|Q]2] - P
i v Var(f + 0e|Q3]

(10)

The aggressiveness with which investor j exploits his market opportunity is
determined by his risk aversion 7; and the precision of his information Q? at

that date.

Lemma 2. The equilibrium date 2 demands are similar to the equilibrium de-
mands derived in the setup with a unique trading date.
All mainstream investors have the same date 2 equilibrium demand for the

firm’s shares
9 _¢— P

Ty, = 5

Yo
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All responsible investors have the same date 2 equilibrium demand for the
firm’s shares
:1:2 _ ¢+Hpeﬁﬁ_P2
" wi(0® + 0%pepor,)

At t=1, investor j’s problem is to set his demand given his anticipation of
the future relations between his demand arjz, the price P, and the available
signal § at t=2. At t=1, investor j maximizes the date 2 expected gains of
equation 9, given his date 1 information set le Formally, his problem at date

1 writes

(E[f + LO@\Q?] — Py)?
2Var[f + e — P2|Q?]

maxE[—exp [ — ZL‘; (Po —Pl)]|(2ﬂ. (11)

1
Zj

The computation of the optimal demands at t=1 is tedious and is relegated

to the Appendix. It writes

S E[P) - P g;(¢+WE[E — E[P])
’ v Gj % Gj

(12)
where:
- €= €|Q; 5 PQ = P2|Q;,

- G and g; are conditional variances and covariances of the date 2 equilib-

rium price P, (detailed in Appendix).

The date 1 equilibrium demand of investor j is set to profit from a change in
prices between the trading dates 1 and 2 (first component of the sum 12). The
difference in prices follows the dissemination of the signal 8 among responsible
investors prior to the second trade. The aggressiveness with which investor j
bets on this difference in prices is curbed by his aversion to risk of financial
and possibly social losses at date 3 (second component of the sum 12). The
anticipation of both the price variation and the expected returns from investing

in the firm crucially depends upon the information set of investor j at date 1.
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The date 1 and date 2 equilibrium demands allow to compute the equilib-

rium weights A\, and Ag attached to the social information held by investors.

Proposition 2. For a realization ~,; of the responsible investors’ risk aversion,
a linear equilibrium with rational expectations is described by the following se-
quence of prices

Nr9p65702
fnrYri(02 + 02 pegoi,) + pryo?
10? ri(0? + 02 peso.)
finrYri(02 + 02 pepol,) + pryo?

P o= ¢+

Pi=Xo ¢ + NV 4.2

The volatility of the difference in prices between the two trading dates 1
and 2 writes
A Ay

Var|P, — Pi] = )\12,072”, + )\202(1 +22Y 4 (*)2)
BB )‘5 )‘B

The volatility of the price swing decreases when both the social report v

and the intermediate signal 5 become more precise.

5.1.1 The value of being “responsibly” informed

Below is computed the unconditional expected utility E[U(7;)] of a mainstream

investor j = nri ,nru, i.e. before the latter reads the social agency’s report v

he might have scheduled to receive.?”

1 2 }*1

ElU(mnri)] = _\/V“T[E[ﬁz] i [Var[E[ﬁz] - P * Guri

2

X exp [— %(gb—E[ﬁg})?( : _ Gari 1

Var(f — P G [VC”"[E[]S?] — P i

26The equilibrium weights in price P; are detailed in the Appendix.
2"The steps of the computation are detailed in the appendix.
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ElU(mn)] = _\/VGT[E[E] B [Var[E[;:’ﬂ — Py i G:ru} )

1

- %(qﬁ - E[ﬁz])2< ! _ uru

X exp [
Before receiving any piece of social information, mainstream investors try to
best anticipate two things. First, they bet on the variation in prices between the
two trading dates. Informed mainstream investors better forecast the premium
(discount) that socially responsible investors are willing to pay (ask in order to
buy) to finance socially (non)responsible firms at date 2. This increases their
unconditional expected utility. Second, they speculate on the date 3 financial
proceeds f of their shares. The social report is here of no help in guessing the
strictly financial performance of the firm. The pricing error of informed main-
stream investors is smaller, which in turn reduces their unconditional expected
utility. However, this decrease is of a second order compared to the expected
speculative gains.
Proposition 3. Prior to paying the price of the social report v, mainstream

investors who learn its content at date 1 have a greater unconditional expected
utility than those who do not.

The unconditional expected utility of a mainstream investor j is an increas-

1

mj]. Indeed, large pricing errors

ing function of the pricing error Var[f — P»|Q
allow the investors to enjoy a large discount (premium) when they buy (sell)
the firms’ shares.

The unconditional expected utility of a mainstream investor j is a decreasing

function of the volatility of the difference in prices between the two trading

OE[U ()]

War BB Pl < 0. Informed mainstream investors mistake less than

dates, i.e.
uninformed mainstream investors when they anticipate the price swing between
the trading dates 1 and 2. Therefore, Var[E[P|QL .]— P] < Var[E[P|QL,,] —

nri nru

Pl.
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A greater proportion of uninformed trading in the first period reduces P;’s
sensitivity to the social report privately held by investors of type i and nri.
This affects the appeal of being informed in two ways. First, it reinforces the
individual benefit of an investor nri of better anticipating the variation of the
social discount/premium between the two trading dates. Second, it makes the
trading of the firm’s shares less risky for uninformed investors, while it has an
ambiguous effect for informed investors. This non-monotonic effect of a greater

share of uninformed investment, i, is formalized below

Proposition 4. Given an increase in the share of uninformed investment (tipry

/)

- uninformed investors nru always benefit from being relatively more nu-
merous;

- informed investors nri benefit from being relatively less numerous if and
only if their expectation of the date 2 sensitivity to the social information
B falls within the interval [Agpgy, )\/gpéy].

(Proof in the Appendix.)

The advantage of being informed is greater when the presence of uninformed and
mainstream investors 1) makes the foreknowledge of the price effect of the firm’s social
performance worth it, 2) yet does not make the trading too risky because of a too large
readjustment of the social discount/premium entailed by the equilibrium price between

the two trading dates (i.e. when ), differs too much from Ag).

6 Conclusion

The present paper acknowledges the existence of a growing mass of responsible investors
and focuses on the proximity motive that drives the latter’s holdings’ decision. It
asks and answers the two following questions: how do the markets for firms’ shares
incorporate the social information privately held by responsible investors? Under which
circumstances this information is worth purchasing by mainstream investors?

In the setup with a single round of market trade, information related to the social
performance of firms has no anticipatory value to mainstream investors. Absent further

noise on the financial market, the equilibrium share price fully reveals the signal about

23



the firm’s social impact held by responsible investors. The latter are less responsive to
the variations of the firms’ financial profits than mainstream investors.

In the setup with two rounds of trade, information related to the social performance
of firms is valuable to mainstream investors. Informed mainstream investors refine
their first demand according to their better anticipation of the weight attached to
the social information in the date 2 equilibrium price. Furthermore, the advantage of
being informed is greater when the presence of uninformed and mainstream investors
1) makes the foreknowledge of the responsible investors’ reaction to the social signal
(received prior to the second trading date) worth it, 2) yet does not make the trading
too risky because of a too large readjustment of the social discount/premium entailed
by the equilibrium price between the two trading dates.

The Fisher separation theorem states that the firms’ objective is the maximization
of its present value, regardless of the preferences of its investors. According to Fisher,
the management of the firm can choose between productive opportunities indepen-
dently of the firm’s owners preferences. After the redistribution of the firm’s financial
proceeds, the owners can maximize their utility according to their own preferences.
Responsible investment questions this separation. It recognizes that markets for the
firm’s externalities are missing, especially in the social and governance fields. If so,
responsible investors cannot correct these externalities outside the firm. They ought to
“internalize” their preferences, either through managerial choices that reflect them, or
through their choice of portfolio that will impact the firm’s cost of capital. As it stands
though, the present paper questions the social information diffusion as an efficient tool
to correct such market failures.

Social rating agencies define and apply non—financial criteria to assess the social
performance of companies. They produce grades and ratings out of them that help
responsible investors choosing their portfolio. Notably, the production of social infor-
mation (usually supplied as annual grades and qualitative reports) is prone to rapid
and deep changes. The sector concentrates fast and increasingly diversifies its offer in
order to cope with the investors’ demand for a more frequently issued (at least at a
monthly rate) corporate information. These two trends may surprise given the lack
of unanimity over the definition of a “good” corporate social performance. They raise
the question of how desirable a publicly enforced certification of RI could be. They

certainly make the production of social corporate information a very interesting field
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for future research.
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TECHNICAL APPENDIX

Figure 1: Table of notations

Notations recapped
Information and signals
f Firm’s random book value. Distributed along N(¢,c?).
e Firm’s random externality. Distributed along N(0,0.°).
8 Private signal on e.
v Report on 8. Privately sold to investors by a social rating agency.
Ee,Eny Respective noises attached to signal 8 and v. Distributed along N(O,a,,ez) and
N(0,0,,).
Des Square of the correlation coefficient between variables e and 8.
Attributes
Y Investors’ risk aversion (one round of trade).
Vi, Vh Responsible investors’ risk aversion (two rounds of trade).
%4 Responsible investors’ concern for the firm’s externality.
M Share of investors j=nru, nri, ri within the population of investors.
(),t Information set of investor j, at date t=1,2.
Actions and payoffs
X' Investor j's demand for the firm’s shares at date t=1,2.
(%) Payoffs of investor j, given his date t demand x;'.
E[U(rt(x')1Q/] | Expected utility of investor j conditional on his date t information.

A Computation of Equilibrium Demands
Date 1 equilibrium demands

I first solve for the date 1 maximization problem 11 of an informed and non responsi-
ble investor given the equilibrium date 2 demand derived in equation 10. The problem
writes

(E[flﬂim] — P2)2 1 1
TlaXE[ exp | Warl) - B2, i (2 P19

nri ’I’LTi]

At date 1, there are two unknown variables in the above maximization problem: the
price at date 2 and the financial liquidation value of the firm. They are denoted below

P, and f (with Py = P|QL . = PP, v and f= fIQL . = Py|Py,v) and are random

at date 1. Both are normally distributed conditional on the investor’s information set
QL .. Consider the following change of variables

nri®

z=—yal (]52 — Pp),

nri

_ E[f‘ﬂgzrz] - B

! \/QVC”"[JF—F)Q].

x and y are normally distributed with means z, i and variances o2

) 05 that write

=7 xwlm"i (E[pQ] - Pl) ) Ui = (’7 I‘;M)2VCLTU52L
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Ef)=BIP)  ,_ VarlBU/I93,] - Py

nri

v= /QVQT[f—pQ] T QV(LT[f—pQ] ’

_ 1 2 1_p ~
COU(I’,y) = 7 Znri COU(E[f|QnT7J P2 ) PQ) )

War[f — P,

One can then apply the following lemma (see the technical appendix in Cespa and
Foucault)

Lemma 3. If x has a normal distribution with mean T and variance o2 and y has a

normal distribution with mean y and variance 05, then
1

Elexp(z — %) = ——
[exp(z — y7)] \/@

An informed and non responsible investor therefore sets his date 1 demand in order
to maximize the following rewritten problem 11

o2 W+ cov<x7y>>2)
2 1+ 205

exp (55 +

ax \/ Var[f — P
zl Var(f — Py] + Var[E[f|Q2,,] — P2]
o Var|P,]
2
(¢ — B[R] —vay, ,Cov(E[f|92,,] - Py, 152))2]

X exp [~ 1@k EP] - Pi] + (123,.)

nri

2(Var(f — Po] + Var[E[f|9;,;] - P2])

nri

The first order condition gives the equilibrium demand of an informed and non
responsible investor:

, _E[P)=P1 gnild — E[P)])
v Gri v Gori

1 e D1 _ CO”(E[ﬂQiM]—I% 5 P~2)2
With G = VarlP] = o Var B1716%, -]

nri

Cov(E[f|Q2 |- Ps , P>)

nri

Var[f—P2]+Var(E[f|Q2 |-Ps]"

nri

and Inri =

The computation of the date 1 equilibrium demand of the mainstream and unin-
formed investors follows the same steps described above. Yet, these investors base their
expectation of the equilibrium date 2 price on their sole knowledge of the equilibrium
date 1 price and not the social report v they did not purchase.

Going into the details of the computation of E[P)/ and Var[P,)/ (with j =
nru,nri), one finds
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- A
E[R" = ¢+02+*P5u

A
Var[ﬁﬂnri = /\%pﬁljanu
~ _ COU[PQ, Pl]nru
E[P,]"e  — P, — E[P, 7"«
[ 2] ¢+02 + Va?"[Pl]nru ( 1 [ 1] )
~ — OO’U[PQ P1]2nru
P — 2 _ ’
Var|[Ps] o5(Ag + Var[Ag]) Var[PyJrr

where = E[z], £ = A\g, co. More precisely,

XB _ Mr‘gpeﬁ’YUQ ( 1 _|_ 1 )
2 HnrYn (02 + 02pegon.) + pryo?  pneyi(0? + 02pegon.) + pryo?

and

1 vo? v (02 + 92peﬁ03w) v0? yp(0? + HQpeﬁaie)
2= -3 2 2 7 T 2 2 2
2\ pnr (0% + pego,) + pryo? e yn(0? + 02 pegor,) + pryo

From the investors’ date 1 equilibrium demands, we retrieve the equilibrium price
P, by solving for the market clearing condition that writes

Nnruquwu + ,Ufnrix}wi + errl* =1
Replacing the demands one finds

Hnru _|_ Hnri Ko

_ YGnru YGnri YeGr
ho= 9 Hnru (] .‘]nTuCU'U[PLPl}nTu)_’_ Hnri W
VG nru Var[Py]nru YGnri Ve Gr

i Hn:; /\5/761/(1 = Gnri) + »Y,/fé ()‘ﬂpﬁu — 9r(0per — )‘ﬂpﬂv))

tnru (] _ gnruCOU[P27P1]nru) 4+ M P

VG nru Var[Py|nru YGnri VG

nri nry = vru, Cov[Pa, Po]™™
o[ (U gur) + 5t (14 90)] + g2 (4 o) [ = BIP ™ SRE
+ Hnru (1 _ gn'r'uco'u[P27P1]nru) + Hnri Hor ’
YGnru Var[P ] YGnri YeGr

B Proof of Proposition 3

Given the previous computation of the equilibrium date 1 demands, we replace x]l in

the expression for the mainstream investors’ expected utility conditional on his date 1
information set

_ E[B,))? (6 — E[P ) )
E[—exp [(Qézr[fE;[%iji] _gi(¢ Gf[PQ])(E[PQ]Pl) + T)}‘Qﬂ

Setting 2 = E[Py] — P1, we can use the following lemma

Lemma 4. Let x be a normally distributed random variable with mean zero and vari-
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ance 0% and let W = ¢ + bx + Ax? where ¢, b and A are scalars. Then:
2, 1 —1,0.5 L o o -1
B[~ exp(~aW)] = —(0%(5 +2a4) )" exp ( —a(c = 3ab(0 + 24) ))

where

. _ lo-mn)y
2Var([f — Py]
y _ 96— ElP)
Gj
1
A = G—j
The unconditional expected utility of a mainstream investor j can then be retrieved
E[U(mj(x;))] = E[—exp(=W)]
1 2
_ \/Var[ [By] — Pl][—Var[E[Pz] B G—]
L (6= E[P))*  g5(6 — EP])? 1 27
oo {_ 3! Var(f — P G3 { [E[P,] — P " Gj} )}
1 2
_ \/Var[ [Py] — Pl][—Var[E[ﬁQ] = G—]

<ol ae B G &lvamm o) )

SN

C Proof of Proposition 4
Variation of E[U(m;(x;))] with respect to Var[E[Pg\le-] — P
Consider the above expected unconditional utility as the product of two functions of

Var[E[P,|Q}] — P1], f(.) and g(.). The partial derivative of E[U(m;(x;))] with respect
to Var[E[P,|Q}] — P1] then writes

Af(Var[E[P,|Q}] — Py]) 9g(Var|E[P|Q}] — P1])

OVar|E[P[Q}] — P1] 9() + f() OVar[E[P|Q}] — P] =l'g+1g.
With
f(Var[B[R,|Q}] - P1)) = —\/Var[E[PQ] — P [W[E[;’E]—Pl] n (i} -
VerlElPu) =P = o[ = 50~ (G~ G o
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After some computations, one finds that

o= = [Var[E[ll%] “p] ci} h (1+ var[E[zl%] — P [Var[E[Jl%] “p " ci} _1)_%
< e[~ 50- E[PZ])g(var[fl Bl gjz?[Var[E[ll%] mrY Ci} )

fq = \/var[E[ﬁz] _ Py [W + ;J} -
. %(‘b B E[E])zgjzf Var[E[zl%] ey {Var[E[Il%] “p ci} B

X exp {* %(éf’ - E[P2D2<Var[fl— 152] - é]? [Var[E[]éQ] ey + (i} _1”.

Since both terms of the derivative are negative, then the partial derivative of E[U (7;(x;))]
with respect to Var[E[P,|Q}] — P1] is also negative. Therefore, the expected uncondi-
tional utility of a mainstream investor j — whether informed or not — is a decreasing
function of the volatility of the difference in prices between the two trading dates.

Variation of E[U(m;(x;))] with respect to fi,

The partial derivative of the date 1 equilibrium price’s sensitivity to social informa-
tion with respect to the share of uninformed mainstream investment is first derived

Cov(Pa,P )"
N L gurd i
8/’677/7”11/ ’yGnru
y ylg,:ii /\ﬁpﬁu(l = Gnri) + ,y,l:ér ()‘BPBV — 9r(0per — )\ﬂpﬁu))
2
nru InruCov[Pa,Py]nTY nri r
<’Y’uén7‘u (1 - VGT[P12]HT71‘ ) + 'Yuénv‘i ’YSG7‘>

This partial derivative is negative provided that # < 6, with 6 such that "/#C?Tii Agppy(1—

gnri) + 3EE-(Asppy — 90 (0per — Agppy)) = 0. Furthermore, A

Cov(Py, Py)"y 2 .
Var[E[Ps|Qued] — Pi] = (W) Var[P, — E[P]"™] + X202
C’O’U(FJQ7 Pl)nru
o2\ (e P — E[P]""
+ 2X ( Var| P )COU[V ! 2]
by 2
Var[E[Ps| Q] — P1] = (Tﬁpgy—xu) o2.

Var[E[P2|Qnru]—P1] is monotonically increasing in A,,. Therefore, Var[E[P|Qy.]—
Py] is monotonically decreasing in fin,, provided 0 < 6.

By contrast, Var[E[Pz|Q,,;]— P1] is not a monotonic function of A,. It is decreasing
if AgpgL € [O,Agp%u] U [Agpéw 1] and increasing if Agpg, € [Agpgy,)\gpéy]. )\ﬁp%y and
A3 p},u are the two positive roots of the following polynomial equation

A2 — gy = 0.
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If the expected social discount/premium of the date 2 equilibrium price is very low
or very large (in absolute terms), then informed investors are ex ante better off when
the share of uninformed mainstream investment decreases, ceteris paribus. If the ex-
pected social discount/premium of the date 2 equilibrium price falls within a range of
intermediate values, then informed investors are ex ante better off when the share of
uninformed mainstream investment increases, ceteris paribus.

Provided that # < 0, then A, is a decreasing function of the proportion of unin-
formed mainstream investment fi,,,. As the share of uninformed mainstream invest-
ment, fi,q,, Dbecomes more prevalent, the date 1 equilibrium price’s sensitivity to the
expected social performance of the firm, \,, decreases. It can further be shown that
SVGT[E[PQ‘Q"T“] LL1IEN 0, implying that when the price’s sensitivity to the social perfor-
mance of the firm i increases, so does the variance of the difference in prices. Therefore,
uninformed mainstream investors are always better off when their weight on the market
for the firm’s shares increases.

By contrast, Var[E[P|Q} ]
Asppr € [0, A5p%,1 U [Agpp,, 1], then < 0 and informed and main-
stream investors are better off when the proportlon of uninformed and mainstream trad-
ing decreases ceteris paribus. If Agpg, € [Agp,, Agpp, |, then BVM[E[P2|Q =Rl S
and informed and mainstream investors are better off when the proportlon of unin-
formed and mainstream trading increases ceteris paribus.

— Py] is not monotonic in \,. More precisely, if
8Var[E[P2\Q ] Pl]
A

nri

nri
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