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Moral hazard and moral motivation:
Corporate social responsibility as labor market screening

Kjell Arne Brekke and Karine Nyborg

October 1, 2004

Abstract

Morally motivated individuals behave more cooperatively than predicted by standard theory. Hence,
if a firm can attract workers who are strongly motivated by ethical concerns, moral hazard problems
like shirking can be reduced. We show that employers may be able to use the firm’s corporate social
responsibility profile as a screening device to attract more productive workers. Both pooling and sepa-
rating equilibria are possible. Even when a substantial share of the workers have no moral motivation
whatsoever, such screening may in fact drive every firm with a low social responsibility profile out of
business.
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1 Introduction

Many private firms make a considerable effort to be, or at least to appear, socially responsible. They
contribute to charity, invest in costly abatement equipment even when pollution would have been legal, or
commit themselves voluntarily to ethical principles increasing their production costs, such as abstaining from
the use of child labor in developing countries.! But why would a private firm pay to promote social values?
And if a firm incurs extra costs for the sake of social responsibility, will it not be wiped out of the market
by less responsible competitors?

In the present paper, we will analyze conditions under which some firms voluntarily, without public
intervention, choose to undertake costly measures promoting social goals, for example pollution prevention.
It has been pointed out previously that such behavior may be profitable for firms if customers have an extra
willingness to pay for products produced in a "responsible" way (Arora and Gangopadhyay 1995, Moon et al.
2002, Bjorner et al. 2004); or if firms expect that they can pre-empt the introduction of taxes or regulations
(Maxwell et al. 2000). While we acknowledge the relevance of these explanations, we will disregard both of
them in the analysis below, in order to focus on another, but less studied, reason for firms to pursue social
goals, namely that of worker motivation.

Recent research has demonstrated that a substantial number of individuals behave more cooperatively
than predicted by standard economic models (see, e.g., Fehr and Falk 2002, Schram 2000; for theoretical
analyses see e.g. Sudgen 1984, Fehr and Schmidt 1999, Bolton and Ockenfels 2000, or, for a survey, Nyborg
and Rege 2003). Such individuals are attractive partners in economic interaction: They cheat less, they
exert more effort, and they contribute more to public goods. The problem is, of course, that it is hard to

observe a priori whether an individual is a "cooperative type" or not.>

IFor example, in the spring of 2004, Exxon, Chiquita, McDonald’s, Coca-Cola and Ford Motor Company all had statements
of committment to environmental and social values figuring prominently on their homepages, together with reports of costly

measures taken to promote these values.

2Frank (1988) suggests that this has been so important throughout history that humans have evolved observable biological

signals of intention, like blushing when telling a lie.



Below, we will demonstrate that firms may be able to use their social responsibility profile to attract
more reliable workers. In long-term equilibrium, firms with high and low social responsibility may co-exist.
More strikingly, firms with low social responsibility could be driven entirely out of business, even when a
share of the workers demand no wage compensation at all to work in such firms.

The crux of our analysis will be an assumption that cooperative behavior in various situations originates
from a common underlying principle of ethics. We also assume that the strength of moral motivation differs
between individuals. Then, the behavior of any given individual in one context provides an indication of the
behavior to expect from her in another context. Firms can exploit this correlation to attract workers who
shirk less than others, by combining a high level of social corporate responsibility (for example, environment-
friendly production) with relatively low wages. The logic of our argument has much in common with that
of standard signalling and/or screening models (Spence 1973, Stiglitz 1975): the only workers who will find
the above deal attractive are those who have a relatively high level of moral motivation.

The long-term market equilibrium in our model can either be characterized by pooling (only brown firms,
or only green firms) or separation (some green and some brown firms, and the workers with strongest moral
motivation being employed by the green firms). This will depend on the costs of being socially responsible,
and on the strength and heterogeneity of workers’” moral motivation.

The empirical findings reported in Frank (2003) indicate that many individuals do in fact prefer their
employer to be socially responsible and, moreover, may be prepared to pay a substantial premium to achieve
this goal. Using data for Cornell graduates, Frank found that even after controlling for sex, curriculum,
and academic performance, employees of for-profit firms in his sample earned 59 percent more, on average,
than employees of non-profit firms. Rating the social responsibility image of each employer through an
interview survey, he found a large and statistically significant compensating salary differential, with the jobs
rated as less socially responsible earning substantially higher wages. Frank also asked respondents to choose
between pairs of hypothetical jobs, where the nature of the work was similar while the employers’ social
responsibility reputation was different. After picking their preferred job from each pair, subjects were asked

to state the wage differential required to make them reverse their choice. The results were striking: For



example, 88 percent preferred to work as an ad copywriter for the American Cancer Society rather than
for Camel Cigarettes, and the average reported switching premium was, in this case, as high as $24,333 per
year.3

While these numbers are substantial, the main mechanism of our model requires only that when choosing
their employer, a positive share of workers prefer firms with high social responsibility to those with low social
responsibility, ceteris paribus. The wage compensation required to make workers prefer the low responsibility
firm need not necessarily be large.

In what follows, our intuitive understanding of "moral motivation" is taken from Brekke, Nyborg and
Kverndokk (2003), although our formalization will differ on certain points. Individuals are assumed to
have preferences for a good self-image, in addition to other private and public goods. Further, they are
assumed to assess their self-image through considering the consequences for social welfare if everybody acted
like themselves; a simplified version of Kant’s categorical imperative. In contrast to Brekke et al. (2003),
however, we will allow for heterogeneity in individuals’ moral motivation, and explore the consequences of
this in long-term market equilibrium.

Corporate social responsibility has been defined by the EU Commission as “a concept whereby companies
integrate social and environmental concerns in their business operations and in their interaction with their
stakeholders on a voluntary basis” (EU Commission 2002, p.5). In the formal analysis below, the firm’s
choice of social responsibility profile is assumed to be discrete: Either it pays a fixed social responsibility
cost, and is termed "green", or it does not pay this cost and is termed "brown". We will begin by presenting
our formalization of moral motivation, and its implication for worker behavior, and then proceed to study

market equilibrium and the requirements for arriving at pooling or separating equilibria.

3The median premium was lower, but still a substantial $15,000 per year.



2 Workers’ moral motivation

Consider an economy characterized by a perfectly competitive labor market and full employment. Assume

that there are N workers with identical utility functions

Ui =u(z;, E,e;) + 5; (1)

where x; is individual i’s private consumption, measured in monetary units, F is a pure public good, which
we can think of as environmental quality, and e; is a measure of the effort the individual exerts while
at work. The utility function is increasing in consumption and environmental quality, and decreasing in
effort. S; is a measure of benefits derived from keeping a self-image as a socially responsible individual.
Additive separability in the latter variable is assumed for the case of simplicity. Further, u is assumed to be
quasiconcave. Workers choose in which firm to seek employment, and then, given their employer, how much
effort to exert while at work.

Firms are characterized by team production with unobservable (or at least unverifiable) individual effort.
Individual wages are equal for all workers within a given firm, since employers cannot distinguish between
different workers’ effort.* Any worker i’s income is given by the wage per worker offered from i’s employer.
Below, we will assume that every firm uses the same technology, but that firms may differ with respect to
corporate social responsibility profile, such that each firm can be denoted either "green" or "brown". In
equilibrium, the offered wage may differ between green and brown employers. Hence the individual’s budget

constraint is given by

x; = w(T;). (2)

where 7; is the corporate social responsibility profile of the firm where i chooses to work, and w(r;) is i’s

4Holmstrom (1982) shows that moral hazard problems in teams could, in principle, be solved through incentive schemes
involving group penalties. Below, we will assume that workers regard their own contribution to average productivity as negligible.

This implies that, in contrast to Holmstrom’s model, group penalties will not be effective.



wage.” Let 7; = 0 if 4 works for a brown firm, and 7; = 1 if ¢ works for a green firm.

Workers have their own views of what a good society is like. To evaluate social welfare, they use their
own subjective perception of a social welfare function (see Brekke, Luris and Nyborg 1996, Nyborg 2000).
To make everything as simple as possible, let us start by assuming that every worker has a utilitarian social
welfare function of the following type:

V=31, 3)

Individuals evaluate their self-image as socially responsible individuals, S;, by asking themselves: "What
would happen to social welfare if everybody acted like me?" The more favorable the answer to this question
is — i.e., the better the social welfare consequences if everybody made the same choices as i — the better is
1’s self-image. Such a principle for judging one’s own moral stance is consistent with well-known and widely
accepted ethical views, such as the Biblical assertion that you should treat others as you would want others
to treat yourself (Mathew 7.12), or Immanuel Kant’s categorical imperative (to act only according to those
maxims that can be consistently willed as a universal law (Audi 1995, p. 403)).°

In the present model, a worker has two choices to make: Which type of firm to work for (7;), and how
much effort to exert (e;). Thus, let V(e;,7;) denote social welfare (3) if everybody made the same choices

as i. Further, let o; € [0, @], where @ < 1, be an individual-specific parameter indicating the importance of

5To keep the analysis simple, we will discuss this as if each individual works full-time in one and only one firm. However,
in the formal analysis below, we must allow the marginal worker in each firm to share his time between two employers; hence
there may be one worker who is partly employed by a green firm and partly by a brown firm. For the sake of simplicity, we
will ignore this complication below. Since the economy is large, and workers are assumed to disregard the effect of their own

effort on equilibrium wages, this simplification does not substantially affect our results.

6In a Norwegian survey from 1999, 88 percent of those who recycled household waste agreed or agreed partly to the following
statement: "I recycle partly because I think I should do what I want others to do". See Brekke et al. (2003) and Bruvoll et al.

(2002).



social welfare considerations for individual i’s self-image. Then self-image is determined as’

Sz' = Ozi(V(ei,ﬁ)) (4)

Note that others’ self-image will affect this hypothetical socal welfare measure, through those others’
utility functions. The reader might suspect that this produces a kind of circular reasoning, implying that
utility and welfare may not be well-defined. However, Lemma 1 establishes that individual utility can indeed
be defined without reference to others’ self-image. The intuitive reason is that if everybody else acted just
like 7, those others’ self-image would be affected in similar ways as i’s too, the only difference being the
proportionality factor «;.

Assume that Z;”:l a; < 1. Let ?(ei, 7;) denote the value of any variable Y in the hypothetical case that

e; =ej and 7; =7, for all 7, j € {1,..., N}. Then we have the following:
Lemma 1 Individual utility can be written as

Ui = u(zi, B, ;) + i NKu(&;(e;, 73), E(ei, 74), €;) (5)
where K = 1/[1 =371, o] > 0.

Proof. See Appendix. m

Hence, with these assumptions, it is not essential whether self-image benefits are taken into account in
the social welfare evaluation or not. In the economic literature, there has been quite some discussion of
whether "altruistic benefits" should be counted in social welfare calculations (see, for example, Milgrom
1993, Johansson 1992). With the specification used here, individuals’ benefit from "being moral" at least

does not affect their assessments of what is in fact morally right.

"This formalization is different from that of Brekke et al. (2003). There, the question "what would happen to social welfare if
everybody acted like me?" was used to identify the morally ideal contribution, while self-image was determined by the distance
between this ideal contribution and one’s actual contribution. Here social welfare calculations enter more directly. While
the underlying ethical principle is very similar, the latter approach is simpler and better suited for analysis of multiple social

dilemmas.



3 Firms and pollution

Suppose that the cost-minimizing production technology is well-known and available to everyone. Then,
entry and exit from the industry will ensure that in long-term equilibrium, there will be no rents. The
production function, y* = f(L"), where y" is production in firm h, is thus assumed to be the same for
all firms, with f/ > 0 and f” > 0. L" is effective labor input in firm h, which depends on the number of

employees in firm h, N", and their effort, in the following way:
L' = N"(1 + ue") (6)

where €" = (3", ¢;)/N" and the sum is over all i who are employed by firm & (i.e. average effort level among
the firm’s workers), and p > 0 is a parameter that determines the impact of effort on effective labour. If
a worker 7 is just present at work, displaying the minimum performance consistent with not being fired,
then e; = 0.8 If a worker exerts more effort than this minimum level, e; > 0. Hence e; can be regarded
as the worker’s voluntary and "unpaid" contribution to the firms’ productivity, as workers’ salary is fixed.
Since individual effort is unobservable, the firm cannot differentiate wages according to individual effort, and
consequently faces a moral hazard problem.

Assume that an end-of-pipe abatement technology is available at a fixed cost A, reducing firms’ polluting
emissions to zero (i.e. a level where environmental damages do not occur) if installed. Hence, there can
be two types of firms: green firms pay A and do not pollute, while brown firms use the same production
technology, but have not installed the cleaning equipment, so they pollute the environment, and have lower
fixed costs. Below, let 7" reflect whether firm h has chosen to be green, so that 7" = 1 if firm h is green,
and 7" = 0 if firm A is brown.”

In long-term equilibrium, each firm type (if existing) has zero profit, so revenues must equal costs. In

addition to labor costs and abatement costs, we assume that there is a fixed cost F' in production, reflecting

8This implies that there must be some minimum effort level below which even lower effort would be observable.

9Note that while 7 denotes the firm’s choice of "greenness", 7; denotes the worker’s choice. If 7; = 0, then we also have

7h =0 if ¢ works for firm h.



capital costs. Normalizing the product price to 1, this implies
y'=N"Wh+ F4+rhA (7)

for every firm h, where W is the wage per worker offered by the firm. This implies that in equilibrium, this

wage must equal total production value per worker, after subtraction of the fixed costs:
W = [f(N"(1 + pe")) — F — 7" A]/N" (8)

Since green firms must cover their abatement costs, such firms may offer a lower wage. We assume
that firms maximize their profits taking equilibrium wages for each firm type as exogenously given, but

acknowledging that the equilibrium wage may be different for green and brown firms:
W = w(rh) (9)

For any 7", profit maximization with respect to the number of workers yields the first-order condition for

profit maximization, requiring that the productivity of the marginal worker equals his wage:
FNM1+ ) (1 + pe) = w(r") (10)

Equations (8) and (10) imply that in equilibrium, revenues less fixed costs per worker equals the value
of marginal productivity. This condition will determine the number of firms in equilibrium.

The optimal labor stock in each firm, N”, depends on workers’ average effort, but in equilibrium, effective
labor input (L") in each firm does not, as established by the following Lemma. This implies that in each

firm type, wages are increasing in workers’ average effort:
Lemma 2 Assuming zero profit in long run equilibrium, it follows that wages are set at

w(r") = f1(L(T") (1 + pie") (11)
where L(T"),the effective labor input for a firm of type ", is fived, independent of workers’ efforts.

Proof. See Appendix. m



If workers’ effort increase, new firms will be established, so total production is affected by effort; but
production per firm is not.'°
For green firms there is no pollution, while for brown firms there is a fixed emission coefficient z > 0 per

unit of production. Environmental quality is deteriorated by pollution from firms in the following way:

H
E=E’-% (L-7"zf(L") (12)

h=1

where H is the total number of firms. If there is no pollution, E will stay at a base level E°.

4 What would happen if everybody acted like me?

The worker uses his knowledge about society and his perception of the social welfare function to determine
the morally relevant aspects of his choice. As discussed above, the worker has two choices to make: Whether
to work for a green or a brown firm, and what effort level to exert. When making his choice of firm type,
the worker compares the maximum utility level he can achieve in green and brown firms, respectively. Since
utility depends on self-image, which in turn depends on the welfare consequences if everybody acted like %,
V(ei, 7;), we will first explore the properties of the latter function.

We assume that each worker ¢ considers average effort, wage levels, and environmental quality as ex-
ogenous; i.e., workers do not believe that their own behavior has a perceptible effect on these variables.
However, if everybody behaved just like ¢, i.e. e; = ¢; and 7; = 7; for all 4,5 € {1,..., N}, the effects could
of course not be neglected.

If everybody increased their effort marginally, this would increase the equilibrium wage, and thus con-
sumption, by f’. It would also increase everybody’s disutility of effort. If the worker is employed by a brown

firm, however, the increased total production would be accompanied by a reduced environmental quality.

The following Lemma establishes the effects on ‘N/(ei, 7;) of a marginal increase in e;.

10Note that L(7") is effective labor input per firm of type 7. Total effective labor input in green and brown firms, respectively,

depends on the total number of firms, which varies endogenously.

10



Lemma 3 When e; increases marginally, the resulting change in ‘7(62',7'1') depends on the social benefits of

changed consumption, environmental quality and effort levels if everybody behaved like i:

OV (e1,74)/0es = N (i, ' — (1 — mzﬂuo»%> +ul) (13)

where L(0) is effective labor input per brown firm.

Proof. See Appendix. m

Before proceeding, it is useful to make sure that "green" always corresponds to "socially responsible"
within the current model. If, for example, cleaning equipment were so expensive that workers judged
abatement to be socially inferior to no abatement, they would consider brown technology as the most socially

responsible choice. Hence, throughout our analysis the following two conditions will be assumed to hold:
Ve, 1) > V(e;,0) (14)

OV (e, 1)/de; > OV (e;,0)/de;. (15)

5 Workers’ utility maximization

Recall that when maximizing utility, a worker considers average effort in any given firm to be exogenous, and
the same holds for wage rates in each firm type and for environmental quality. It is only in the ethical
consideration reflected in ‘N/(ei, T;) that it is relevant for him to regard these variables as endogenous (in the
special sense discussed above).

Differentiating (1) with respect to e;, taking 7, as given, yields the following first order condition for
utility maximization:

041-817(61-, 7;)/0e; = —u,

Inserting from (13) gives

a; NK (pul, f — pu'p([1 — Tz]zf(L(O))Li) +ul) = —Ue. (16)

11



Assuming an interior solution, the optimal effort level for a morally motivated worker is the level where
marginal benefits of effort, in terms of a better self-image, just equals the marginal disutility of effort.
Note that the worker thus provides less effort than that he would consider morally best: To maximize the
hypothetical social welfare if everybody acted like him, he should choose e; such that 8‘7(62‘,71-) /0e; = 0,
while utility maximization implies 817(ei77'i) /0e; = —ue/a; > 0. Hence, although the worker stretches
himself towards his conception of a morally ideal behavior, he stops short of reaching that ideal.

As long as 6‘7(61', 7;)/0e; > 0, individuals with a stronger moral motivation — that is, individuals with a
higher «; — receive a higher marginal compensation for their effort than others, in terms of improved self-
image. Nevertheless, without further restrictions on the utility function we cannot guarantee that effort is
increasing in «ay, since there will in general be both income effects and substitution effects. With reasonable
assumptions, however, workers with a stronger moral motivation will indeed exert more effort. This holds,
for example, if the utility function is linearly separable and strictly concave in e;. The proposition below

specifies conditions under which effort is increasing in the moral motivation parameter c;.

Proposition 1 Assume that u(x;, E, e;) = u(z;, E) + u(e;), where u, > 0,0% > 0,7 (0) = 0 and u” < 0.
Then (a) for T; = 1, e; is strictly increasing in oy, (b) for 7; = 0, then either 8‘7(0,0)/8@ <0Oande; =0
for all a; or 8‘7(0, 0)/0e; > 0 and e; is strictly increasing in «;. Finally (¢) any given worker with a; > 0

will exert more effort if he works in a green firm than if he works in a brown firm.

Proof. See Appendix. m

When workers are morally motivated, and 8‘7(0,0) /Oe; > 0, then workers choose e; > 0. Hence, not
unexpectedly, moral motivation alleviates the moral hazard problems in team production pointed out by
Holmstrom (1982). However, in brown firms this effect is partly offset by the worker’s concern that he
contributes to pollution: Any strictly positive effort level yields lower self-image benefits than it would had
he worked for a green firm.

Consequently, morally motivated workers will have a strictly positive willingness to pay to work in a

green rather than a brown firm; so in equilibrium, green firms may be able to hire workers at a lower wage

12



than brown firms. This willingness to pay, let us denote it ¢;, can be defined implicitly as
’U.(U/(O) - ¢ia Ev 621) + ai(v(e}a 1)) = ’U.(U/(O), Ea 6?) + ai(v(egv 0)) (17)

where e] should be interpreted as the effort individual ¢ would provide if working in a firm of type 7 € {0,1}

(recall that 0 denotes brown and 1 green).
Lemma 4 With the assumptions specified in Proposition 1, ¢, is a strictly increasing function of o.

Proof. See Appendix. =

It may seem trivial to point out that a substantial willingness to pay for working in green firms can enable
such firms to survive in the long run, in spite of abatement costs, due to lower wages. Nevertheless, as we
will demonstrate below, workers’ willingness to pay need not be substantial for green firms to survive. The
crucial feature is only that if pay were equal in both firm types, some fraction of the workers would strictly
prefer green firms. Even with a quite marginal level of willingness to pay, this allows for labor market
screening; consequently, green firms can survive, not just due to lower wages, but because their workers are

more productive. Let us now turn to this issue.

6 Attracting workers with a high work morale

All else equal, a profit maximizing firm prefers to hire workers with a high moral motivation, since these
workers exert higher effort (or, equivalently, shirk less) when productivity cannot be observed. The problem
is, of course, how can the firm know who is morally motivated?

Let ¢(«;) be i’s willingness to pay for working in a green rather than a brown firm, as a function of the

worker’s moral motivation parameter «;. A worker i prefers working in a green firm if!!
w(1) = w(0) — é(a). (18)

If green firms pay a strictly lower wage than brown firms, the only applicants to jobs in green firms will

be those who have a sufficiently high ¢(«;). Since not only willingness to pay, but also the worker’s effort

1 Recall that w(1) is the wage in green firms and w(0) the wage in brown firms.

13



level, increase in «y, firms may be able to use a green social responsibility profile, combined with a relatively
low wage, as a screening device to attract more productive workers.

To see this, let a denote a threshold such that all ¢ with «; > « prefer to work in a green firm, and all ¢
with a; < « prefer a brown firm.'?> For both firm types, average productivity varies with the level of a: A
very high «, for example, means that there are only a few green firms, but since they employ workers with
unusually strong moral motivation, their average productivity is high; when « is low, on the other hand,
the number of green firms is large, but their average productivity is lower. A similar reasoning holds for the
brown firms: If « is high, there are many brown firms, and their average productivity is relatively good, but
if «v is low, there are few brown firms, employing the least effective workers of all.

Let Aw(a) denote the maximum wage difference, i.e. the maximum extra wage a brown firm is able
to offer as compared to a green firm, given the threshold «. If green firms can in fact offer higher wages
than brown firms — which can occur, due to the green firms’ more productive workers — the maximum wage
difference is negative.!314
Let individuals be sorted by their «;, so that we always have a; < a;41. We are now ready to state our

main results.

Proposition 2 For a separating equilibrium to exist (i.e. there are both green and brown firms in equilib-

rium,), there must exist an individual m and an individual m + 1 such that

damyr) > Aw(am) > ¢(O‘m) (19)

121f o = 0 no worker prefers to work in a green firm, and if & > & = max; o;; then nobody prefers to work in a green firm.

Note that if individual ¢ chooses green, so does every j for whom o; > «;; and if 4 chooses brown, so does every j with a; < .

The distribution of «; is kept fixed throughout the discussion below.

131n the case where no brown firm exists, we define Aw(c) as the maximum extra wage an entrying brown firm would be able

to offer, provided that it would only be able to hire workers with a; = 0. Aw(«) is similarly defined for a = a.

MNote also that Aw(a) is not continuous with a discrete labour force, and while ¢() is continuous, a; only takes a finite
number of values. The screening equilibrium may thus fail to exist, even when the smoothed curves Aw(a) and ¢(«) intersects.
A formal solution to the existence problem would be to assume that firms are uncertain about values of «; , and that the
probability distribution of «; is continuous. To simplify the analysis we have ignored this problem, which, after all, is similar

to the lack of equilibrium in any market with discrete prices and quantities.
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where m is the marginal worker employed by a brown firm. If no such worker exists, the equilibrium will be
a pooling equilibrium with only green or only brown firms. If ¢(c;) > Aw(ey) for all a;, then all firms will

be green, while if ¢(a;) < Aw(ay) for all oy, all firms will be brown.

Proof. See Appendix. m

While willingness to pay is unambiguously increasing in «;, as shown in Lemma 4, note that the slope
of Aw(«) may be positive or negative. The figures below are thus based on a numerical example (details
can be found in the Appendix). Figure 1 depicts workers’ willingness to pay (the thick broken line) as a
function of their «;, whereas the solid line illustrates the maximum wage difference when «; = a. Here, all ¢
with a; > o* will be employed by green firms (in this case, about half the labour stock), while the rest are

employed by brown firms.

Figure 1 about here

It is interesting to compare this to an alternative model without screening of workers, in which individual
effort and willingness to pay were uncorrelated'®. While green firms still pay slightly lower wages, they no
longer have more productive workers, so being green pays only if willingness to pay is quite high. In Figure
1, the thin broken line shows the maximum wage difference Aw(a;) in such a model. Without screening,
brown firms would be able to offer a wage exceeding every worker’s willingness to pay; hence no green firms
could exist in equilibrium. With screening, however, the maximum wage difference is much smaller, and we
get a separating equilibrium with both types of firms.

A common claim is that due to their abatement costs, green firms will be driven out of business by less
altruistic competitors. Here, this may in fact be turned upside down: If ¢(«;) > Aw(ay) for all «;, it is the

brown firms that are driven out of business. The following shows that this is not an empty condition.

Proposition 3 For other parameters fized, if there are individuals i,j such that a; # o then there exists a

158ee Appendix B.1 for details.
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constant A > 0, such that

o(a) > Aw(a) foralaell,a ifA<A

Proof. See appendix. m

The proposition demonstrates that if abatement costs are low (but strictly positive), then brown firms
are driven out of business. In this case, green firms can offer a higher wage than any potential brown entrant,
since the workers of green firms are, on average, more productive than those an entrying brown firm would
be able to recruit'®. Note that the assumptions of Proposition 3 do not rule out the possibility that a
substantial part of the labour force has no moral motivation, a; = 0; the only requirement is that there
is at least some heterogeneity (a; # «;). Thus, if abatement is inexpensive, the importance of screening
outweights the cost of abatement, and brown firms will be driven out of business.

Screening, which is crucial for the above result, is more important the larger effect effort has on produc-
tivity. In our model, this is measured by the parameter p. In fact, a shift in this parameter can be sufficient

to move the economy from an initial situation with no green firms to another with only green firms.

Figure 2 about here

This is illustrated in Figure 2a and b, where all parameter values are kept as in Figure 1, exept u, which
is lower in Figure 2a and higher in Figure 2b (see Appendix for details). In the case depicted in Figure 2a,
willingness to pay falls short of the maximum wage difference for all workers, so there are no green firms in
equilibrium. Then, p increases, creating the situation shown in Figure 2b with no brown firm in equilibrium.

Since each worker with e; > 0 becomes more productive than before when p increases, willingness to pay
to work in a green firm actually becomes higher (because in brown firms, higher productivity induce a larger
environmental externality). However, for small « the willingness to pay is still small, so the most important
effect is on the maximum wage difference curve: When worker effort is very important for productivity,

getting highly motivated workers is crucial. Consequently, in the new equilibrium, there are no brown firms

16To see this, note that ¢(0) = 0. The proposition then implies that in the case with low abatement cost (A < A), we have

Aw(0) < $(0) = 0.
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at all. If a brown entrant should emerge, it would only recruit the very least motivated workers, and thus

not be able to survive.l”

7 Conclusions

Our analysis has demonstrated that in a perfectly competitive market, green firms may be able to survive
in the long run. The social corporate responsibility profile of a firm may affect both wages and worker
productivity. We have demonstrated how this can occur through three channels: First, morally motivated
workers demand lower wages from a green than a brown firm. Second, morally motivated workers exert higher
effort if employed in a green rather than a brown firm. And, last but not least, a high level of corporate
social responsibility, combined with a low wage, can work as a screening device to attract more productive
workers.

Two crucial assumptions behind these results are that workers are motivated by a common ethical
principle affecting various aspects of their behavior, and, moreover, that the strength of such moral motivation
differs between workers. Hence, a given worker’s behavior in one context will be correlated with his behavior
in other contexts. This correlation is the driving force of the mechanisms described in our paper, allowing
firms to use their social responsibility profile for screening purposes. We have demonstrated that this
screening may even be powerful enough to drive all brown firms out of business, even when a substantial
proportion of workers have no moral motivation at all.

One should not, however, draw the conclusion that workers’ moral motivation provides an easy and
satisfactory solution to society’s environmental and/or moral hazard problems. In the formal model above,
green firms were assumed to have no environmentally damaging emissions at all, but in practice there may
of course be damages even from green firms. Moreover, although moral motivation does to some extent

internalize external effects, our model does not ensure that the market equilibrium is socially optimal. In

"Due to the complexity of the model we have not been able to prove as a general result that increasing u always (weakly)

increases the share of green firms.
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fact, within a slightly different model of moral motivation, Brekke et al. (2003) demonstrated that in general
there is undersupply of public goods in equilibrium, even if moral motivation is strong: As the public good is
approaching its socially optimal level, the marginal self-image improvement of contributing decreases, while
the individual cost of contributing does not. Hence, individuals will contribute more than in a traditional
model, but still less than the socially optimal level.

How would public policy measures like green taxes perform in a market like the one considered above?
Consider the introduction of a pollution tax in a market where some, but not all firms are green. The effect
of this may in fact depend on how workers perceive this tax. If they believe that the tax is insufficiently
low, the tax may work more or less as in standard neoclassical models. However, if workes perceive the tax
as a correctly set Pigou tax, internalizing external effects completely, there will be no need for the workers
to take an individual responsibility for the firm’s pollution: If the firm compensates society sufficiently for
the damages it causes, both types of firms will be perceived as equally socially beneficial. The implication is
that a green tax can in fact crowd out moral motivation completely. If the tax is indeed an adequate Pigou
tax, however, there is no real need for workers to take responsibility anyway — so the latter is not necessarily
a problem from a social welfare point of view. It would be a problem, however, if workers think that the tax
is a sufficient Pigou tax, while it is, in fact, insufficient.

Our analysis assumes that all firms are identical except for their choice of greenness. However, if firms
differ in the sense that non-observable effort is more important for some firms than for others, these firms
may be more likely to use a high corporate social responsibility profile as a screening mechanism to attract
reliable workers. This would be an interesting extension to explore in future research.

Another possible extention of the model is to look further into the issue of fairness. In our model it
is assumed that capital costs are fixed, and that increased productivity benefits all workers in the long
run, through higher wages. However, assume that workers believe, instead, that if productivity increases,
capital owners (or CEOs) will reap the gains for themselves. Assume, furthermore, that they consider this
unfair. In this case, the question "what would happen if every worker acted like me?" would have a very

different answer, and within the logic of our model, this could seriously undermine workers’ work morale.
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This may provide one possible explanation of the findings of Fehr and Falk (2002) and others, indicating that

perceptions about the employer’s good intentions towards the worker is important for workers’ willingness

to exert unobservable effort.
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A Proofs of Propositions and Lemmas

Proof. (Lemma 1):

V(e;, i) is defined as social welfare if everybody made the same choices as . Acknowledging that indi-

vidual income and environmental quality may depend on others’ behavior, we can formalize this as

n

Ve, i) = Z(u(a:j(ei,n),E(ei,ﬂ-),ej) +5;) s.t. ej =e; and 7; = 7; for all j.

j=1
Let }7(61-,7'1-) denote the value of any variable Y in the hypothetical case that e; = e¢; and 7; = 7; for all
i,j € {1,..., N}. Inserting from (4), using that e; = e; and 7; = 7, for all j, and rearranging, then gives

V(e i) — Z a;V(ei,mi) =Y (u(@(e:, i), Eei, 1), €:))

Jj=1
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Since everybody acts like 4, has the same "material" utility function wu(-), and agrees on the social welfare
function, both e; and V(ei, 7;) must be the same for all. This implies that

Ve, 7:) = NK(u(@;(e;, 7:), Bei, ), €7)) (20)
where K = 1/[1 - 377", a;]. Using equations (1) and (4), we then have

U, = ’LL(.’EZ‘, E, ei) + aiNK(u(aEi(ei77'i), E(eiﬂ'i), 62))

|
Proof. (Lemma 2):

Combining (8) - (10), we get
PN (14 ")) — F — 7" AJN* = f/(N"(1 + @)1+ pie®)
Using (6), this can be rewritten as
[f(L") = F =" A]/L" = f'(L") (21)
Monotonicity and concavity of f implies that, given 7", this equation has a unique solution for L":
L' =L(r") (22)

Inserting this in (10), using (6), and rearranging, we get

|
Proof. (Lemma 3):

Proof. Differentiation of (20) with respect to e;, taking 7; as given, yields
OV (e;,7:)/de; = NK[ul, (9% /de;) + up(DE/de;) + ul)] (23)

Let us calculate 0% /de; and u),OF /de; separately. (10), (6), (22), and the fact that by assumption, 7 = 7,

for all h, we have
T(ei i) = (14 pey) f'(L(71))
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Differentiating, we get
9%(es,7:)/Oe; = pf'(L(1:)) (24)

Further, using (12); m

E(ei,7i) = B — 2[1 — 7, ]H(f(N" (1 + pe;))

The number of firms, H, is endogenous, but when 7; is the same for everyone, all firms will have the same

number of workers. Hence, in this case,

(14 pe;)

H=N/N" = N( T

)

and we can write

Ele;, ;) = E° — [2(1 — 7, —(l—i—,uei) T
E(ei, 7)) =E [2(1 )N () F(L(74))]

The term in square brackets above always equals zero when 7; = 1, hence we can replace L(7;) in this

expression with L(0) (effective labor input per brown firm). Differentiating with respect to e; then gives

B N

Inserting (24) and (25) in (23) and rearranging gives (13), which is the statement to be proved. m

Proof. (Proposition 1): Differentiation of (16) gives

de;  NE(uuf — pulp([1 = 7]z f(L(0)) 775 + ue)

do; —u! (1 + NKa;)

The denominator is strictly positive. Hence, if the numerator is strictly positive, effort is increasing in
;.

When 7; = 1, we have that

dey _ NKGuif' +1)
do;  —u,(1+ NKay) '

To see why the inequality hold, note that the first order conditition
ai81~/(ei,7i)/aei = —Ue
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have an interior solution since u/(0) = 0, and hence puf'u), + u., = —== > 0 for a; > 0.

- NKOLi

When 7; = 0, we have that

doy; —u’ (1+ NKa;)

de;  NE(uu,f — pulg(2f (L(0)) 7g7) + ue)

Now, if 8‘7(0, 0)/0e; <0, a;V(e;,0)+1u(e;) obviously have its maximum at e; = 0, (since e; > 0). Otherwise,

with 8‘7(0, 0)/de; > 0, the first order condition have an interior solution, and hence

N !
pl, f _W/E(Zf(L(O))m) Yl = N;(L; -0

de;
and dzi > 0.
From the first order condtion

041'8‘7(61',72-)/861- = —U
the claim that effort is higher in green firm is a direct consequence of axiom 1, where we assume that
OV (ei,1)/0e; > OV (e;,0)/de;.

Proof. (Lemma 4): By the definition of willingness to pay (17),
u(w(0) = ¢y, B, e}) + ci(V(e}, 1)) = u(w(0), B, ef) + a; (V (e, 0)).

Proposition 1 assumes that u(z;, £, e;) = u(z;, E)+u(e;), where u/, > 0,0, > 0,7’ < 0 and 7" < 0. Inserting

this and rearranging gives
U(w(0) — ¢;, E) — @(w(0), B) = [V (e, 0) = V(e}, 1)] + (e} — (e}

We differentiate this implicitly with respect to « :

o do; = = d - = _,de) _ del
_ulzz(w(()) _¢“E>d2 = [V(e?,O) - V(ezlal)] +a1da[v(e?a0) - V(ezlvl)] +u,£ _U/da»
~ ~ de? ~ del ~
= [V(e,0) = Vel D] + 55 [T(ed) + @iV (e, 0)] = Z [@(e) + Vel 0)]

The two last terms on the right hand side both equal zero, due to the first order condition for effort. Hence

dg; _ V(e},0) —Vi(ej,1)

doy U, (w(0) - ¢;, B)
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From (14), we know that V(e;, 1) > V(e;,0) for any given ¢;. However, here we may have that €0 # e!, since
workers exert higher effort in green firms. Effort has a social cost. Nevertheless, we know that €? < e} only

if this is socially optimal, i.e. only if V (e}, 1) > V(e?,1); hence
V(e 1)>V(ef,1) > V(ef,0),

and

49;
dOéi

|

Proof. (Proposition 2): For a separating equilibrium to exist, there must a) exist a worker m + 1 who
prefers green firms in equilibrium, and b) another worker m who prefers brown firms in equilibrium, with
Q1 > Q. The first equality in (19), ¢(m11) > Aw(ayy,), ensures a), due to (18). Since workers disregard
their own impact on equilibrium wages, the fact that we could have Aw(au,) # Aw(am,+1) will not affect
behavior. The second inequality in (19), Aw(ay,) > ¢(aum), ensures b).This follows immediately from the
definition of ¢; . If ¢(c;) > Aw(e;) for all o, then no matter how the market is divided into green and brown
firms, the marginal worker will always strictly prefer green. The proof of the reverse inquality is similar. m

Before proving Proposition 3, we first need a lemma.
Lemma 5 For a fizred o, ¢(«) is decreasing in A, while Aw(«) is increasing in A.
Proof. From the definition of ¢
w(w(0) - $(a), Byel) + ai(V (el 1)) = u(w(0), E,€?) + ai(V(e2, 0))

Now, a positive shift in A does not affect the technology of the brown firm, and hence the right hand side is
unaffected by the shift. On the left hand side, u(w(0) — (), E, e}) + ai(f/(e%, 1)) changes due to changes
in e} which can be ignored due to the first order condition for optimal effort e}. In addition there is a direct
effect OV /DA > 0 since abatement is more costly, and hence social welfare decreases. It follows that ¢(ay)

must decrease to offset the shift in V.
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For Aw(a), we note that wages in the brown firm are unaffected by changes in A, while by the definition
(8), W! must be decreasing in A. m
Proof. (Proposition 3): Note first that with A = 0, there is no cost of abatement, while the selection
makes the green firms most productive, and hence Aw(a) < 0 while ¢(a) > 0. Next, as A — AM | the wage
differences will increase while ¢(a) — 0. Now if Aw(a) is strictly positive for some A < AM let A*(a) be
such that ¢(a) = Aw(a). If Aw(a) < 0 for all A < AM then A*(a) = AM. Now, A*(a) must be continuous,
since both Aw(a) and Aw(«) are continuous functions of A. As Aw(a) < 0¢(«x), for A = 0 it further follows
that A*(«) must be bounded away from zero. It follows that A*(«) will exhibit a strictly postive minimum

on a closed interval containing the support of ;. ®

B A worked example

Our figures are based on the following example. Let

f(L)=1L"
Inserting into (21) yields
. F+AL,
e
_ F 1/~
0o = (=)
Thus, wages in the two firms are
w(0) = fLO)(1+ pe®) =(— 7)(’*‘1)/7(1 + ue?)
_ F+A . _ _
w(l) = (L)1 + pe®) = V(ﬁ)w D1+ pe)

Next, let

1
u(z, E,e) :x—l—,BE—geb with b > 1
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Now,

6(a) = a[V(e(@),1) - V(" (@),0)]

— QNI | L)L+ e (@) = £ LN+ (@) + L+ ()= A (L0 75 |
F+A 1, F 1)
= N [0 ) — (0= BN () +ela)

Since we assume that effort enhances self-image even in brown firms, it follows that v > fzN.

From (16) we find that

[ aNK 1/(4-1) ~ oNK  F4A . 746D
eCla) = pb/0Y m(fl(L(l))] = pb/ =1 [1—|—aNK’Y( T )& 1)/7]
: 1/(b-1)
B b/(o-1) |_ONE (o - N
) = W0 | T (100 - B0
: 1/(b-1)
b/(b-1) | VK T VO AN GVt
o0 | e (- M)

Given these effort levels, we can compute € for the two types of firm and different values of a. In the
simulations we assume NK = 200,y = 0.5, 52N = 0.3, and b = 1.5. In figure 1, u = 3, in Figure 2(a) u = 2

and in Figure 2(b) u = 4. Wages and willingness to pay are measured in dollars.

B.1 No screening

The case with no screening in Figure 1 assumes that the self-image function (4) is replaced by

Si = (Sl’(b(e) + OZZ'O'(TZ')

where 1 and o are functions which are weighted by weights §; and «;. The weight «; is as before while §; is
identically distributed but independent of «;. All other functional forms and parameter values are kept as
in the worked example above. In Figure 1 we have, for comparison, calibrated the self-image functions such
that effort as a function of §; corresponds to effort in green firms as a function of «;, that is, an individual
with effort weight §; in the alternative model, and an individual working in a green firm and with moral
motivation a; = §; in the original model, will both provide the exact same effort. Similarly the willingness to

pay function ¢(«;) is the same in both models. In this case, workers’ willingness to pay to work in green firms
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would be unchanged; but, although workers may also take pride in exerting more effort than the minimum

level, willingness to pay and effort are no longer correlated, so in such a model there could be no screening.
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Figure 1: Wage difference and willingness to pay, with and without screening.
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Figure 2: Willingness to pay and wage difference for low (a) and high (b) values of L.





