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Abstract: We introduce a mixed quantity-setting duopoly with a socially con-
cerned firm and a profit-maximizing firm to derive a firms’ optimal combination of
the organization’s type, the structure of managerial compensation and its man-
ager’s type. Both firms delegate the quantity choice to managers who can be
either selfish — solely interested in monetary compensation — or intrinsically mo-
tivated — partially interested in the goal of the firm. Although we show that both
firms prefer to hire an intrinsically motivated manager to save on compensation
costs, only for the socially concerned firm it has a strategic value. The structure
of the manager’s optimal compensation contract depends on the organization’s
type. The profit-maximizing firm always prefers to use strategic incentives based
on profit and sales revenue. In contrast, for the socially concerned firm it is prefer-
able to use a fixed wage to compensate its manager if the level of social concern
is sufficiently high. We further discuss the endogenous choice of an optimal social
strategy and demonstrate that in a strategic setting profit-maximizing investors
might benefit if they commit to consider the welfare of consumers and rely on
the intrinsic motivation of the firm’s manager. In short, our paper studies the
optimal combination of three different commitment devices in a duopoly and
provides a justification for the recent increase of social responsibility as a com-
petitive strategy and the widespread use of low-powered incentives in socially
concerned firms.
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Why Do Socially Concerned Firms Provide
Low-powered Incentives to Their Managers?

1 Introduction

In this paper we study the firm’s optimal governance package in a mixed duo-
poly. In detail, we are interested in the optimal combination of a firm’s strategic
orientation (socially concerned or profit-maximizing), the managerial compensa-
tion system (bonus-based strategic incentives or fixed salary), and the influence
of a manager’s type (selfish or intrinsically motivated) in an imperfectly compet-
itive market environment. There is systematic empirical evidence that different
types of firms use different compensation mechanisms to remunerate and motiv-
ate their managers and that the (optimal) combination of strategic orientation
and internal governance determines an organization’s performance (e.g. Roberts
2004, Hermalin and Wallace 2001, Milgrom and Roberts 1995). For example,
Ballou and Weisbrod (2003) postulate that "... the incentives provided by any
organization through its executives’ compensation are likely to reflect the organ-
ization’s objectives..." (p. 1897). In their study of the hospital industry, they
find a strong link between an organization’s objective and the firm’s compensa-
tion mechanisms. Matolcsy and Wright (2011) argue that compensation structure
should be chosen based on the economic characteristics of the firm and use Aus-
tralian firm data to show that an inconsistency leads to lower firm performance.
Chen and Jermias (2013) find that a product differentiation strategy goes hand in
hand with performance-linked compensation and that a misfit between business
strategy and compensation structure has negative effects on performance[]
Even more detailed conclusions can be drawn by comparing profit-maximizing
firms (henceforth PMFs) with organizations which in addition to the profit motive
also try to consider the welfare of other stakeholders. While PMFs often use
high-powered incentives, e.g. bonuses, firm stocks, or stock options, to provide
incentives to their top managers, socially concerned firms (henceforth SCFs) built
on stakeholder welfare generally rely on much lower-powered incentive contracts
or even fixed salaries, but compensate this by a stronger emphasis on different
governance mechanisms (see e.g. Ntim and Soobaroyen 2013)E] Miles and Miles
(2013) find that SCFs put restrictions on executive pay, but still achieve good
financial performance. McGuire et al. (2003) find that bonuses and long-term
incentives have limited association with strong social performance and argue that
this supports the claim that social performance is primarily due to managerial
beliefs or corporate culture. They further point out that socially pro-active CEOs
may avoid firms in which "bottom-line" orientation dominates. Frye et al. (2006)
show that the structure of executive compensation in socially responsible (SR)

'Further evidence for high-technology firms is provided by Yanadori and Marler (2006). For
detailed studies on the benefits of alignment between strategy and governance structure, see
also Sampson (2004) and Yin and Zajac (2004).

2Similar evidence can be found for cooperatives and other nonprofit firms; see Kopel and
Marini (2012), Glassman and Spahn (2012), Jegers (2009).



firms and in non-SR firms differs significantly. They provide evidence that the
pay-performance sensitivity in SR firms is much lower than in non-SR firms and
argue that SR firms attract higher-quality employees (for further empirical evid-
ence see Grolleau et al. 2012). Webb (2004) shows that SR firms are better
able to minimize agency costs through effective board structure arrangements.
Cai et al. (2011) find evidence for the conflict-resolution hypothesis, which says
that CEOs of SR firms accept lower pay for ethical and fairness reasons and to
mitigate potential conflicts with stakeholders (see also Jo and Harjoto 2011).

Given the systematic empirical evidence for low-powered incentives in socially
concerned firms, which insights are provided by state-of-the-art theoretical treat-
ments? Several reasons have been advanced in (behavioral) agency theory and
management literature (Cuevas-Rodriguez et al. 2012, Pepper and Gore 2012,
Larkin et al. 2012, Francois and Vlassopoulos 2008). First, there is the difficulty
of measuring nonprofit goals on which explicit performance contracts could be
based (Berrone and Gomez-Mejia 2009, Perego and Hartmann 2009, Eccles et
al. 2012, Lothe and Myrtveit 2003, Tirole 1994). Tirole (2001) raises the point
that there is no accounting measure of stakeholders’ welfare and no market value
which measures the impact of management’s decision on welfare. Therefore, he
concludes, it is best for the stakeholder society if management is compensated by
a flat salary rather than a performance-based contract. Management incentives
should come from implicit incentives and career concernsf| Second, firms which
are socially concerned select or attract employees who are self-motivated or have
preferences which are aligned with the organization’s objective (Cai et al. 2011,
Leete 2000, Minkler 2004, Akerlof and Kranton 2000, 2005, Campbell 2012, Ban-
diera et al. 2011, Prendergast 2008, Van den Steen 2010, Brekke and Nyborg
2008, Besley and Ghatak 2005). In this case, providing explicit incentives to the
manager might crowd out intrinsic motivation (Sliwka 2007, Bénabou and Tirole
2003, Englmaier and Leider 2012, Canton 2005, Francois 2007, Glazer 2004, Frey
1997) or pro-social behavior (Bénabou and Tirole 2006, Ellingsen and Johan-
nesson 2007, 2008, Fischer and Huddart 2008, Ariely et al. 2009, Fehr and Falk
2002). Finally, using high-powered incentives might conflict with a broader mis-
sion of the organization based on stakeholder welfare (Berrone and Gomez-Mejia
2009, McGuire et al. 2003, Frye et al. 2006).

Although all these arguments certainly contribute to our understanding of
low-powered incentives in SCFs, in this paper we argue that the list of reasons is
incomplete. Firms still might benefit from providing strategic incentives to their
managers. As recent empirical evidence demonstrates, product market competi-
tion and strategic interaction between firms shape incentive contracts and internal
governance substantially (see, for example, Karuna 2007, Cunat and Guadalupe
2005, Vroom and Gimeno 2007). In an oligopolistic market environment, observ-
able and explicit incentive contracts can be used by the owners (or the board

3In a recent laboratory experiment, Ederer and Manso (2013) even show that in tasks where
exploration and creativity is required for long-term success, fixed-wage contracts outperform
pay-for-performance contracts. Tonin and Vlassopoulos (2012) demonstrate with their experi-
ment that social incentives (e.g. donations) implemented by a CSR policy induces a 20 % rise
in productivity.



of directors) to influence the behavior of the rival firms in order to obtain a
competitive advantage (e.g. Sengul et al. 2012, Kopel and Loffler 2012, 2008).
The seminal papers by Fershtman and Judd (1987), Vickers (1985), Fershtman
(1985), Sklivas (1987), and later contributions demonstrate that in an imperfectly
competitive market environment it might be beneficial for firms to delegate the
tactical decisions of setting prices or quantities to managers. The owners can use
incentive contracts based on observable and verifiable performance measures like
profit, sales revenue, or market share to manipulate the decisions of the manager
and thereby to strategically influence the behavior of the rival firms. In other
words, the owners can use the managers and their compensation contracts as a
strategic commitment device to gain a Stackelberg leader position (Basu 1995).

In the present paper we consider a mired quantity-setting duopoly where a
profit-maximizing firm competes against a socially concerned firm which considers
profit and a share of consumer surplus. We study the following game between
the two firms. In the first stage, the firms can either hire a selfish manager type
who derives utility solely from monetary compensation, or they can hire an in-
trinsically motivated manager type who (in addition to monetary compensation)
identifies to some extent with the employer’s objective (see also Sliwka 2007,
Ellingsen and Johannesson 2007, 2008, Englmaier and Leider 2012, Makris 2009,
Lacetera and Zirulia 2012). The firms can also decide on the structure of the
managerial compensation package. They can either choose strategic incentives
based on profit and sales revenue or offer a fixed wage to their manager. In the
second stage, in case a strategic incentive contract is offered, the optimal weights
put on profit and sales revenue are determined. Finally, the manager selects the
quantity for the (homogeneous) product market such that the manager’s utility
is maximized. In contrast to the classical strategic delegation literature, we ana-
lyze the interplay of three commitment devices: a firm’s objective, its managerial
compensation system, and the manager’s type.

We demonstrate that the structure of the compensation package offered to
the manager drastically differs between different types of firms. The PMF always
prefers to use strategic incentives to make its manager more aggressive at the
market stage. For a PMF hiring an intrinsically motivated manager just saves
on compensation costs, but (as we show) implements the same market actions
as a corresponding contract designed for a selfish manager (and consequently
has no further strategic impact). We also show that the SCF prefers to hire an
intrinsically motivated manager and optimally compensates this manager with a
fixed wage if the firm’s social concern is sufficiently high. In the final section of
the paper, we also address the question if it is in the interest of profit-maximizing
shareholders to invest in a SCF and study the issue of a profit-maximizing social
strategy (Husted and Allen 2011, Starks 2009). What we find is that it pays off
to be socially responsible, because in equilibrium, the SCF’s profit is higher than
the profit of its competitor. Hence, our analysis confirms that profit-maximizing
firms in markets with strategic interaction are not the best survivors (Schaffer
1989)[1]

4Riyanto and Toolsema (2007) cynically refer to this as "corporate hypocrisy" since the
shareholders are in fact interested in maximizing profits but commit to a different objective



Our paper contributes to the behavioral agency literature by providing an-
other reason for the widespread use of low-powered incentives in mission-oriented
firms. The difference of our approach to this literature is that we do not focus on
"information-based, strategic analysis" (Bénabou and Tirole 2003), but on the
optimal combination of strategic incentive contracts, a firm’s strategic orienta-
tion, and the type of its manager under imperfect competition| Our findings
also substantiate Gary Becker’s (2008) assessment that "[C]ompanies that com-
bine the profit motive with environmental and other concerns can thrive in a
competitive environment only if they are able to attract employees and custom-
ers who also value these other corporate goals", and associate it with a strategic
commitment effect. Our paper also contributes to the rather extensive literature
on strategic delegation in mixed oligopoly, which typically considers imperfect
competition between private and public firms (e.g. Barros 1995, Barcena-Ruiz
2009, White 2001) or private and socially concerned firms (Kopel and Brand
2012, Goering 2007). In contrast to our paper, this literature simply focuses on
selfish agents who just consider their monetary payments. The paper is struc-
tured as follows. In section 2 we introduce the model and in section 3 we derive
the subgame-perfect outcome. The final section concludes.

2 Model

Two firms compete in quantities for homogeneous productsﬂ The inverse demand
function is linear,

p=a—>blxp+xs), (1)

where p is the price and a, b > 0. The variables xp and xg denote the quantity
offered by the profit-maximizing firm (PMF) and the socially concerned firm
(SCF) respectively. Both competitors have identical unit costs ¢ with a > ¢. The
PMF maximizes its profit given by,

mp=(a—blzp+xs5) —C)xp. (2)

For the SCF, we follow Sen and Sikdar (1997), who remark that: "... ina ‘reduced
form’ sense, any given organizational form can be characterized in terms of its

function to raise the firm’s payoffs. We are less negative about firms which implement a social
strategy not for altruistic reasons, but in order to obtain a competitive advantage (e.g. Husted
and Allen 2011, Starks 2009). In the model of Riyanto and Toolsema (2007), the (strategic)
commitment to CSR and the threat of an activist save monitoring costs and lead to an increase
in the manager’s effort. In our model, implementing a social strategy leads to an increase in
market share and reduces the rival firm’s profit.

°See Krikel (2004) for a discussion and a comparison of information-based and strategic
effects. Heifetz et al. (2007) show that the results obtained in the strategic incentives literature
are in fact generic: "That is, in almost every strategic interaction hiring a delegate whose pref-
erences differ from the player’s own preferences is beneficial to the player because of its resulting
effect on opponents’ play." (p. 41). Our findings demonstrate that this is not necessarily true
if the delegate is intrinsically motivated.

6For simplicity, we focus on the case of symmetric costs and homogeneous products. All
results still hold if products are differentiated and the firms’ unit costs do not differ too much.
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objective(s) alone." (p. 539). The SCF is assumed to maximize profit 75 plus a
share 0 of consumer welfare measured by consumer surplus (CS),

3)
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With this formulation of the SCF’s objective, we aim to capture a socially
concerned firm’s hybrid strategy which is focused on two of its main stakeholders[]
The SCF considers its responsibilities towards its shareholders, but also takes the
impact on consumers into accountﬁ The parameter 6 € [0, 1] captures the degree
of the firm’s social concern. For § = 0, the SCF behaves like a profit-maximizer.
By varying the weight 6 put on consumer surplus in its firm objective function,
the SCF’s owners can choose an appropriate combination of profit and nonprofit
goals (Bromberger 2011, Porter and Kramer 2011)E] Throughout most parts
of the paper, we assume that the parameter # which captures the firm’s social
strategy is exogenously fixed. In our discussion of the overall equilibrium of the
game, we will also consider the case where  is chosen endogenously by profit-
maximizing owners of the SCF. Hence, we consider the SCF’s social strategy
as a commitment device to achieve a competitive advantage in an imperfectly
competitive market and not as some form of altruism.

Both firms can hire either one of two types of managers, selfish or intrinsically
motivated, to determine the production quantity at the market stage. A selfish
manager just wants to maximize compensation whereas an intrinsically motivated
manager partially identifies with the objective of the firm (e.g. Sliwka 2007,
Murdock 2002, Lacetera and Zirulia 2012). In line with the focus of this paper
on the effects of strategic commitment, we assume that the type of manager is
observable (see, e.g., Englmaier and Reisinger 2013, Englmaier 2010, Miller and
Pazgal 2002, Goering 1996). For example, a manager’s history of employment
and a manager’s past business decisions reveal if the manager takes actions to
solely maximize compensation or if the manager considers the actions’ impact on
other stakeholders as well. Following the strategic incentives literature, we further

"In their empirical study, Berman et al. (1999) find support for the strategic stakeholder
management model, which says that managerial concern for a stakeholder group is determined
by its impact on financial performance. They found that out of five stakeholder areas (employ-
ees, the natural environment, workplace diversity, customers, community relations) only two
are related to firm financial performance: customers and employees.

8In their book, Husted and Allen (2011) put it in the following way: "Neither shareholders
nor stakeholders are 100 percent oriented towards profits nor 100 percent oriented toward social
benefits. Nearly all stakeholders would like to see a profitable firm that also makes a contribution
to society. Finding the right balance is the real challenge.” (p. 20)

9A linear combination of profit and non-profit goals has been used in the frequently to cap-
ture a socially concerned firm’s objective, see e.g. Kopel and Brand (2012), Goering (2007,
2012), Lambertini and Tampieri (2010), Brand and Grothe (2013a, 2013b) and Kelsey and
Milne (2008). Konigstein and Miiller (2001) use an evolutionary setting to show that firms
can benefit from considering profit plus consumer surplus. Brekke et al. (2012) use a similar
objective function to capture the incentives of altruistic firms facing profit constraints in im-
perfect competition. Work on mixed oligopoly with private firms and semi-public firms uses a
combination of profit and welfare, see e.g. White (2002), Matsumura (1998).



assume that managers are risk-neutral[’’| The utility of a manager is given by

where M; denotes manager ¢’s monetary compensation, Op = wp, and Og = V.
The parameter p; € [0,1] captures the degree of intrinsic motivation, i.e. how
much the manager of firm ¢ identifies with a firm’s objective O;. For p, = 0
the manager is selfish and for p; > 0 the manager is intrinsically motivated. A
higher value of y, represents a higher degree of intrinsic motivation. Managerial
compensation M; includes a fixed salary and owners may include a variable (stra-
tegic) incentives component based on a linear combination of profit m; = (p;—c¢) x;
and sales revenue R; = p; x; (see, e.g., Fershtman and Judd 1987) H Hence the
managers’ total compensation is

M; = A; + Bi[(1 —~,)m +,; Ril, (5)

where A; denotes the fixed salary and the variable B; € {0,1} determines if
the variable incentive component is included, B; = 1, or not, B; = OP__T] Note
that strategic incentives are provided by choosing the optimal weight, v,, given
to profit and sales in the variable component. The owners of the PMF aim to
maximize firm profit net of compensation, mp — Mp, while the owners of the SCF
maximize value net of compensation, Vs — Mg. Each manager’s utility U; has to
be equal to or larger than the reservation utility U.

Our model consists of multiple stages. In stage one, both firms simultaneously
select the manager type, either selfish (1; = 0) or intrinsically motivated (u; > 0),
and the type of contract (incentive-based B; = 1 or fixed salary B; = 0). In the
second stage, if B; = 1 strategic incentives v, are chosen subject to the reservation
constraint. Finally, managers select quantities x; to maximize utility. Our setting
enables us to study the interplay between the firm’s type (SCF or PMF), strategic
incentives provided by an explicit incentive contract and the intrinsic motivation
of a manager (;1; > 0)[]] We solve this game by backward induction and the
equilibrium concept used is subgame perfection.

100ne should keep in mind, however, that informational uncertainty, e.g. about the mar-
ket environment, plays a crucial role in models with strategic incentives. Under symmetric
information the owners could simply write a forcing contract. However, as Merzoni (2000) and
Fershtman and Judd (1987) demonstrate, asymmetric information does not alter the crucial
impact of strategic incentives.

'We assume that the SCF’s objective, in particular consumer surplus, is non-contractible.

12Qur analysis holds for any value B; > 0. We have chosen B; = 1 for notational convenience
and to keep the mathematical analysis tractable. Since in equilibrium the manager’s utility is
equal to the reservation utility, this choice is without limitation of generality.

13Note that in contrast to moral hazard models where the focus is on aligning the goals of
the owners and the manager, in strategic incentives models the manager serves as a commit-
ment device for more aggressive (or collusive) behavior at the market stage. In our model,
firms can further commit through the choice of manager type. Additionally, the SCF has a
further commitment device through its objective function. For a detailed analysis of the SCF’s
commitment effect through its objective function, see Fershtman (1990) and Kopel and Brand
(2012).



3 Analysis of the game

To solve the game, we have to study several cases (subgames) which result from
the following choices of the two firms. First, each firm can select (B; = 1, u; = 0),
that is include strategic incentives in the compensation contract and hire a selfish
manager. This benchmark case is standard in the strategic incentives literature
where it is assumed that the manager tries to maximize compensation. Second,
each firm can select (B; = 1, u; > 0), that is include strategic incentives in the
compensation contract and hire an intrinsically motivated manager. This case
follows the more recent line of research which takes the interplay between com-
pensation and the manager’s attitude towards the firm into account. Obviously,
for reasons of continuity these two cases can be treated together by assuming
p; > 0 and the optimal type of manager (selfish or intrinsically motivated) fol-
lows by analyzing the change of the payoffs if y, is increased. Finally, each firm
can select (B; = 0, u; > 0), that is pay a fixed salary to the manager and compete
in the market by relying on the manager’s intrinsic motivation. This case serves
as a check if strategic incentives which make the manager more aggressive at the
market stage are even beneficial if the manager is partially interested in the goal
of the firm. Summarizing, we have to analyze four combinations (subgames).

Before we proceed with the analysis of the subgames, consider the second
stage where the owners determine the strategic incentives v, assuming B; = 1.
The corresponding optimization problems can be written as

max O,L - Mz s.t. Uz 2 Q,
Vi

where U; = M; + 11,0;, @ = P,S and Op = mp,Og = Vs. Since in equilibrium
the participation constraint is binding, we get M; = U — p,0;, and the owners’
optimization problem at stage 2 of the game can be re-written as

max (1 + p;)0; — U. (6)
Yi

Note that the profits net of compensation are mg + ugVs — U for the SCF and
(14 pp)mp—U for the PMF. The normal form game depicted in Table 1 includes
the payoffs (before compensation) resulting from the corresponding subgames
where B stands for the case where strategic incentives are used (B; = 1 for
bonus) and F stands for the case of a fixed salary (B; = 0)['7] Solving the normal
form game yields the subgame-perfect outcome of the game/"]

3.1 Ruling out subgames BF and F'F

To reduce the number of subgames we have to analyze, we prove some prelim-
inary results which show that subgames BF and F'F can never be part of a

14The combination "selfish manager and fixed salary" is not considered since the manager’s
objective is not properly defined.

15Note that the payoffs net of compensation are just a linear transformation of gross payoffs.
Therefore, the equilibrium can be derived using the (gross) payoffs given in the table.
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PMF
Bp=1,up>0|Bp=0,up>0
SCF | Bg=1,1ug >0 VBB BB VBF BF

BS — 07 wp >0 VFB FB VFF FF

Table 1: Normal form capturing firms’ choice of manager’s type and
compensation’s structure.

subgame-perfect equilibrium. First, we demonstrate that the PMF prefers to
hire an intrinsically motivated manager to save on compensation costs, but that
this has no further strategic effects at the market stage in terms of a higher mar-
ket quantity. Then we show that the PMF always prefers to include strategic
incentives in the contract and that a fixed wage contract is never optimal. As a
consequence, we know that the PMF always chooses (Bp = 1, up > 0) and we
are left with only two subgames, BB and I'B, to consider in detail.

To show the first point, rewrite the utility of the PMF’s intrinsically motivated
manager as follows:

Up = Ap+ Bp[(1 —vp)mp+vpRp|+ pp7p
= Ap+ (BP + NP)[(l - BPB.SMP’VP) Pt BP+MP PRP]'

Obviously, this expression has the same structure as the utility of a selfish man-
ager (up = 0) given strategic incentives and the term Bp/(Bp + pp) is just a
scaling factor of the weights put on profit and sales revenue. As a result, since
v p is chosen by the owners to maximize profits, the same market quantity will be
induced by a strategic incentive contract for both types of managers, pip = 0 or
wp > 0, with a properly calibrated weight vp. In other words, the PMF does not
benefit from using an intrinsically motivated manager as a commitment device
in oligopolistic competition, but hires this type of manager only to save on com-
pensation costs (since Mp = U — upmp). We will see that, in contrast, for a SCF
hiring an intrinsically motivated manager not only saves compensation costs but
also has strategic benefits.

To show the second point that a PMF always benefits from strategic incentives,
we look at the strategic effects of increasing vp. A PMF manager’s utility function
is given by

Up = Ap+ Bp[(1 —vp)mp+ypRp|+pupmp (7)
= AP+(BP+,UP)7TP+BP’YPC$P-

Observe that for 7p = 0 the manager chooses the same (profit-maximizing) mar-
ket quantity as for a fixed wage contract (Bp = 0). Therefore, the PMF’s payoffs
for vp = 0 and for a fixed wage contract are identical. Consequently, if we can
show that the owners prefer v, > 0, then it is beneficial for the PMF to use stra-
tegic incentives instead of a fixed wage contract. To see that the owners prefer
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~vp > 0 consider the following strategic effects. At the market stage, the PMF’s
manager chooses the quantity such that the manager’s utility (7) is maximized.
Hence, the first-order condition is given by

oUp or Orp  —Bpypc

—L = (B ~—L 4B —0 = - . 8
axP ( P+IUP)8$P+ PYpC axp BP"—,U/P ()

At the the contract design stage, the owners select the weight v, such that
(1+ pp)mp — U is maximized. Hence, the first-order condition is

Oorp Orp Ozx% Omp Oxt
0y = (14 pp)l Oxp 87P Org (975
P ~—~ P —~— P
—Bpypc —bzp
Bp+up

where we have used . For vp = 0, the first term in the brackets vanishes. The
first term of the second expression, —bxp, is negative. Consequently, in order

to show that g”—”
TP vp=0

easy to see that this inequality holds. Increasing the weight v, in the strategic
incentive part of the contract is like increasing the sales quota in a piece-rate
contract with a bonus of Bpypc, see the second line of (7). Hence for higher
vp, the PMF’s manager will choose a higher quantity xp. Since in quantity
competition, the firms’ market quantities are strategic substitutes, the SCF will
(ceteris paribus) reduce its market quantity xg. Hence, a higher weight v, leads
to lower competitor’s quantity xg. More formally, ;ﬁ; < 0. We will provide
the solutions of the subgames in more detail below and we will show that the
arguments provided here are indeed correct. As a result, the PMF always chooses
a positive incentive parameter, vp > 0. Summarizing, our analysis so far yields
the following insights.

> 0, we have to prove that g% < 0. Intuitively, it is

Proposition 1: The PMF always benefits from using strategic incentives (Bp =
1). The PMF prefers to attract an intrinsically motivated manager (up > 0)
to save compensation costs, but does not benefit from using this manager as a
commitment device.

Proof: Follows from the arguments provided above.

As a consequence, only two subgames, BB and F'B, are left to be studied in
detail, since (Bp = 0, up > 0) in the normal form game in Table 1 is dominated.
First, we have subgame BB where the SCF includes a strategic incentive com-
ponent in the contract (Bs = 1, ug > 0). Second, we have subgame F'B where
the SCF pays a fixed wage and relies on the intrinsic motivation of the manager
(Bs = 0,11 > 0). A comparison of the resulting payoffs of these two subgames
then yields the overall equilibrium of the game.

3.2 Subgame BB: SCF provides strategic incentives

In this section we analyze subgame BB where both firms provide strategic in-
centives to their managers. In stage 3, each manager selects the firm’s quantity



offered at the market such that utility U; given in (4) is maximized. From the
first-order conditionﬂ, the following Nash quantities are obtained,

(a—)Y(Z = pgt) + c(vp(2(Z — pgh) —v5Y)

24 - (@ — )Y (Z + psb) — c(yp(Z — pst) — 2v5Y)

where Y =1+ pup and Z =1+ pug. Note that

xy  c(Z — pgh) <0
e W(Z—pgl)

which shows that our arguments presented in the last subsection are indeed cor-
rect. Inserting the quantities into the firms’ objective functions yields the reduced
form payoffs mp (25 (vp, vs): 25(Vp. 1)) and Vs(@h(vp, vs): 25(vp: 7s))-

In stage 2, each firm has to choose the strategic incentives by selecting v,,7 €
{P, S} such that the firm’s objective function given in (6] is maximized. From
the first-order conditions we get

VBB _ (a—c)(1 =)L+ pup)(1 + pg — Opg)
d c((5—=0)(1+ pg) — Oug)

sp (a—)(p3(1—0)+1+30+ ug(2 +20 — 6°))
BB = > 0.

(5= 0)(1+ pg) — Oug)

Both incentive parameters are positive for § < 1. Consequently, both firms
use strategic incentives to make the manager more aggressive at the market stage.
Using these equilibrium incentive parameters v2? yields the following subgame-
perfect outcome:

>0 for 0 <1,

BB _ (a—c)(1—0)(2(1 + pg) — pgt)
d b((5—0)(1+ pug) — Opg)

pp_ (0= )21+ 0)(1 + pg) — pst)

T TG =) (1 + ) — Ops)
s _ (0= 01+ pg)(1 = 0)*(2(1 + ps) — 5 0)
F b((5—0)(1+ pg) — Opug)? ’
g _ (0= (14 pg)(1 = O)(2(1 + O)(1 + pig) — pit?)
5 b((5—0)(1 + pg) — Opg)? ’

VBB _ (@ —c)*(4(1 + pg)* (1 +460) — 2(1 4 pg) (2 + Tug)0” + pg(2 + 3pu5)6%)
5 26((5 — 0)(1 + 15) — Opug)?

16For all maximization problems the second-order conditions are fulfilled.
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The following proposition provides further insights about the outcomes and
payoffs in this subgame.

Proposition 2: In subgame BB, where both firms use strategic incentives the
following holds.

1. Both firms prefer to hire an intrinsically motivated manager. Moreover, for
the SCF its manager serves as an additional strategic commitment device.

2. Both firms use strategic incentives to make their manager more aggressive
for all # < 1.

3. The SCF offers a higher quantity than the PMF and achieves a higher
(gross) profit than its profit-maximizing competitor.

Proof: To show the first point, notice that the equilibrium payoffs and outcomes
are independent of p1p. Consequently, the PMF prefers an intrinsically motivated
manager to save compensation costs (which are Mp = U — ppmp), but this
does not have an impact on the game’s outcome as we have already argued in
the previous subsection. The SCF also prefers to hire an intrinsically motivated
manager since for all values of g we have

VPP (a—c)(1+ pg)(4—0)(1—0)%0
g b((5 = 0)(1 + pg) — Opg)?
and likewise, 88 /0ug > 0. Additionally, since

>0 for 0<fO<1,

orBB (a—c)(ug+1—0)(1—0)%0
= — <0 for 0<h<1,
g b((5—0)(1 + pg) — Opg)?

hiring an intrinsically motivated manager improves the SCF’s competitive posi-
tion due to a strategic effect on the PMF’s manager.

The proof of the second point follows immediately from the fact that vB% > 0
and v58 > 0.

The third point follows since

BB BB _ (a—c)0(4 + pug(5 — 20))

I TGO ) )

Since the market price and unit costs are identical for both firms, the SCF achieves
a higher (gross) profit than the PMF. [

We close this subsection with a comparison of the net profits of the two firms.
Recall that the SCF’s profit net of compensation is 7g+pugVs—U and the PMF’s
net profit is (1 + up)mp — U. Consequently, by using the result that 758 > 7558
we conclude that a sufficient condition for 758 + VB > (1 + pup)wBP is that
fg > pp. In other words, if the SCF can attract a manager with a higher level
of intrinsic motivation, then the SCF’s net profit is guaranteed to be higher than

the PMF’s net profit.
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3.3 Subgame F'B: SCF pays a fixed salary

We now consider the subgame where the SCF does not use strategic incentives
(Bs = 0), pays a fixed salary to its manager, and relies on its manager intrinsic
motivation. In the third stage, the managers select the quantity so that their
corresponding utility in (4 is maximized. Since Ug = Ag + p1g Vs, the manager’s
intrinsic motivation g does not influence the quantity choice and does not have
the same strategic effect as in subgame BB. Both firms prefer to hire intrinsically
motivated managers to save compensation costs. The first-order conditions yield
the Nash quantities,

(@ —c)(1+pp)(1 —6) +cyp(2-6)
b(1+ pp)(3 —0) ’

(a = )L+ ip) (1 +6) — ey,p(1 — )

b(1+ pp)(3 —0)
As expected, 0z} /0vp > 0 and 0x%/0vp < 0. Inserting these quantities into the
profit function of the PMF results in the reduced-form expression 7p (25 (vp), 5(vp))-
In the second stage, the PMF’s maximization problem results in the following
value of the incentive parameter

rp_ (a—c)(1+pp)(1—0)?
TPz 2¢(2 — 0)

The equilibrium outcomes and (gross) payoffs are obtained by inserting 52
into the reduced form payoffs and quantities,

e _(@=01=0) Ly (@a—0(2-00+1)
2

zp(vp) =

r5(vp) =

>0 for 6<1.

P 2b ’ s b(2 —0) ’
~FB _ (a — 0)2(1 - ‘9)2
P ap2—-6)
rp (a—c)%(0° =30 +60+1)
s = 4b(2 — 0)? ’
rp_ (a—c)*(1+30(2—10))
Vs = 8b(2 — 6)

The main results for subgame F'B are summarized in the following proposition.

Proposition 3: In subgame F'B, where the SCF pays a fixed salary and relies
on its manager’s intrinsic motivation, the following results are obtained.

1. Both firms hire intrinsically motivated managers to save compensation costs.

2. The PMF uses strategic incentives to make its manager more aggressive at
the market stage.

3. The SCF offers a higher quantity and achieves a higher (gross) profit than

. e e . 5,\/ﬁ
its profit-maximizing competitor for all § > >===.
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Proof: The first point is obvious, since the net payoffs are (1 + y;)O; — U, but
the gross payoffs are independent of y; (hence, there is only a cost-saving, but
no strategic effect). The second point follows since v5% > 0. To show the third
point, notice that
re_ rp_ (@—c)(50 —1—26°)
xS - IEP -
2b(2 —6)

Hence, 58 > 5B if 6 > %ﬁ and the same holds for the (gross) profits of the
firms. [

Using the result that 752 > w52 for § > 2=/1T ~ (.2192, we can obtain insights
on the comparison of the net profits of the two firms. It follows that a sufficient
condition for 757 + ugVPP > (1 + pp)BP is that pg > pp and § > =17 In
other words, the SCF has to commit to a sufficiently high degree of social concern
and attract a manager with a higher level of intrinsic motivation to make sure
that its net profit is higher than the PMF’s net profit.

3.4 Overall equilibrium

To derive the overall equilibrium of our game, we just have to compare the SCF’s
payoffs in subgames BB and F'B. Assuming the same social strategy, i.e. the
same degree of social concern, 6, in both subgames, we have

FB BB __
Voo = Vg =

(a =)’ (1= 0)*[2(1 + ps) (7 + 215)0 — T(L + p1g)* — (3 + 4pug)0°]
8b(2 = 0)((5 = O)(1 + ps) — Opus)?

Therefore, the SCF strictly prefers a fixed wage compensation to strategic incent-
ives if the bracketed term in the numerator of the ratio above is positive. Solving
the quadratic equation shows that this is the case if

0 g (ney — 1O+ 2u5)ns = 201+ pg) VT + pi

It can be also checked that 758 > 788 if § > 0*(ug). Figure 1 depicts 6" (ug)
for values of ug € [0,1]. Our analysis demonstrates two things. First, for a
given level of intrinsic motivation of the manager the degree of social concern
has to be sufficiently high. Second, for higher levels of intrinsic motivation, the
threshold 6% (i) increases. This shows that the two commitment devices — hiring
an intrinsically motivated manager and pursuing a social strategy — are in this
sense complementary and can substitute for strategic incentives via a bonus-
based compensation contract. Our model predicts that, from a strategic point of
view, if the SCF uses low-powered incentives like a fixed wage, then a sufficiently
intrinsically motivated manager has to be combined with a strong emphasis on
social concern to make the overall combination preferable.
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0.9552

fixed salary

strategic incentives

0 H 1
Figure 1: Optimal contract form depending on firm’s social concern # and
manager’s degree of intrinsic motivation pg.

So far we have assumed that the social strategy captured by the level of social
concern, 6, is fixed. However, it can be argued that a social strategy should also
serve the interest of profit-maximizing investors (Husted and Allen 2011, Starks
2009). This raises the question if the results of our equilibrium analysis still hold
if in each subgame the value of 6 capturing the SCF’s social strategy is chosen to
maximize the profit. Our analysis shows that in this case, the unique subgame-
perfect outcome of the game is to use a fixed wage (Bs = 1) to compensate
the manager independent of the manager’s degree of intrinsic motivation pg. In
mathematical terms, let 077 and 677 denote the unique levels of social concern in
(0, 1) which maximize the corresponding subgames’ profits 757 and 752 [77] Then
we have VI'P(07P) > VEB(0PP) and also 757 (07F) > nEB(65P) for all values of
1. Consequently, if the owners implement the optimal social strategy #°7 or #77
in correspondence with the manager’s type and the manager’s compensation, they
would unanimously prefer to compensate the intrinsically motivated manager via
a fixed wage.

17 Although the expression of the corresponding solution of the first-order condition is quite
complicated (and therefore not reported here), it can be easily shown that it is unique.
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The overall solution of the game hence yields #7 % ~ 0.4786 for the SCF’s profit-
maximizing level of social concern and for the quantities and payoffs we obtain

EB (7B — 02607 - ) EBeFEY — 05680 - )

—_ ~)2 2
7EB(0FB) = 0.0447 % LB (0FB) = 0.0973 %

(a—c)
b

Our findings are summarized in the next proposition.

VEB(9FP) = 0.2616

Proposition 4:

1. If the owners endogenously select the profit-maximizing social strategy in
correspondence with the managers’ type and compensation, then the overall
equilibrium of the game is given by the outcome of subgame F'B.

2. The SCF hires an intrinsically motivated manager and compensates this
manager by paying a fixed salary. The PMF hires an intrinsically motivated
manager and uses strategic incentives.

3. The SCF achieves a higher profit than the PMF, 755 (077) > 755 (9").

Proof: Follows from the arguments provided in the text and by straightforward
manipulation of equilibrium quantities and profits. [

4 Conclusion

In this paper we provide an explanation for low-powered incentives in socially
responsible firms based on optimal combinations of commitment mechanisms. We
introduce a mixed quantity-setting duopoly model with a profit-maximizing firm
and a socially concerned firm where this optimal combination is determined by the
firms’ owners. Both firms can hire either a selfish or an intrinsically motivated
manager. Furthermore, they can use strategic incentive contracts based on a
firm’s profit and sales revenue. We find that both firms always prefer to hire an
intrinsically motivated manager, but for different reasons. We also find that in
equilibrium, the profit-maximizing firm always prefers to use strategic incentives
to make its manager more aggressive. In contrast, for the socially concerned firm
it is advantageous - in terms of value and profit - to choose a profit-maximizing
social strategy and to pay a straight salary to its intrinsically motivated manager.

Our modeling approach points to a further reason for the wide-spread use of
low-powered incentives in socially concerned firms. It also shows that a firm can
select an optimal fit of its social strategy, its managerial compensation system
and the manager’s type as a competitive strategy to increase its profit. In the
case a firm implements an optimal social strategy, the SCF’s commit to customer
surplus effectively eliminates the necessity of a commitment through its incentive
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contract. In summary, we show that a stakeholder orientation combined with an
intrinsically motivated manager crowds out the efficiency of strategic incentives.

The analytical framework presented here is a first step to shed light on the dif-
ferences in the compensation structure between different types of organizations -
profit-maximizing and socially concerned - in an imperfectly competitive environ-
ment. There are a variety of interesting issues which are left open. For example,
how do the results change if the interaction takes place in an oligopolistic market
with more than two firms? Do these results hold if other forms of incentive con-
tracts are considered? These and other interesting questions, for example, timing
issues, the impact of other manager biases, or managers’ price-setting behaviors
and R&D investment decisions, are left open for future research.

Acknowledgements: We want to thank Herbert Dawid, Peter Kort, Dirk
Simons and Alfred Wagenhofer for helpful comments.
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