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ABSTRACT

This paper conducts a welfare analysis in a duopoly with differentiated and substitutable goods composed of one con-
sumer-friendly firm and one absolute profit maximizing firm. We suppose that the consumer-friendly firm maximizes
the weighted sum of its absolute profit and consumer surplus. In such a duopoly, when the degree of product differen-
tiation is sufficiently high and the weight that the consumer-friendly firm puts on consumer surplus in its objective
function is sufficiently high, the equilibrium social welfare is larger in the quantity competition than in the price compe-
tition, which implies that the result is reverse of that obtained in the standard duopoly with substitutable goods com-
posed of absolute profit maximizing firms.
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1. Introduction

This paper compares the equilibrium market outcomes
between the quantity competition and the price competi-
tion in a duopoly with differentiated and substitutable
goods composed of one consumer-friendly firm and one
absolute profit-maximizing firm. In this paper, we as-
sume that the consumer-friendly firm maximizes the

weighted sum of its absolute profit and consumer surplus.

The purpose of this paper is to find whether or not there
exists a condition on the degree of product differentiation
and the extent of the importance that the consumer-
friendly firm places on consumer surplus such that the
ranking order of the equilibrium social welfare between
the quantity competition and the price competition be-
comes the reverse of that obtained in the standard du-
opoly with substitutable goods composed of absolute pro-
fit-maximizing firms.

In the modern real world economy, the importance of
corporate social responsibility (CSR), which includes
social and environmental issues is increasing; such CSR
activity often receives broad coverage in journals and in

"We are grateful for the financial support of KAKENHI (25870113).
All remaining errors are our own.
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public media. Reflecting this trend, many firms’ inves-
tors and consumers focus on what degree of CSR activity
to carries out. Specifically, many consumers are willing
to pay a higher price for products with CSR attributes'.
In addition, many empirical studies have considered the
link between corporate social performance (CSP) and
corporate financial performance (CFP). McWilliams ef al.
[3] first proposed an agenda to explore such a relation
between CSP and CFP; subsequently, Brammer and Mil-
lington [4] explored corporate charitable giving as an
aspect of the relationship between CSP and CFP within
the context of a specific component of CSP?.

The interaction between the firms’ governance on CSR
and product market competition is also interesting, and
its welfare implications are worthy of studying the wel-
fare. The economic literature on CSR is relatively recent.
Kopel and Brand [9] analyzed a quantity-setting duopoly
consisting of a consumer-friendly firm and an absolute
profit maximizing firm and showed that the owners of
both firms endogenously hire their managers and dele-

'Recent empirical evidence is provided in Auger ef al. [1] and Trudel
and Cotte [2].

*Similarly, empirical works that show a positive relation between CSP
and CFP include Carroll and Shabana [5], Godfrey et al. [6], Hillman
and Keim [7], and Surroca et al. [8].
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gate their production choices in the equilibrium’. Fol-
lowing Kopel and Brand [9] and Lambertini and Tam-
pieri [11], this paper considers the equilibrium market
outcomes including social welfare, by focusing on the
interrelation between firms’ governance on CSR and
product market competition. Although the existing works
in this area such as Kopel and Brand [9] and Lambertini
and Tampieri [11] fixed a type of market competition. In
this paper, we attempt to derive a new welfare implica-
tion by comparing the equilibrium social welfare from
the viewpoints of the quantity competition and the price
competition.

In this paper, we show that the equilibrium social wel-
fare can be larger in the quantity competition than in the
price competition, even in the duopoly with differenti-
ated and substitutable goods, when the degree of produc-
tion differentiation is sufficiently high and the extent of
the importance of consumer surplus to the consumer-
friendly firm is relatively high®. The intuition behind this
result is given by the effect of the extent of the impor-
tance of consumer surplus to the consumer-friendly firm
on the strategic relation of the strategic variables between
the two firms in both the quantity competition and the
price competition in addition to the effect of the degree
of product differentiation on the intensity of market com-
petition. More precisely, first, when the degree of prod-
uct differentiation is sufficiently high, since the market
competition is less intense, the difference in the equilib-
rium social welfare between the quantity competition and
the price competition becomes relatively small. More-
over, as the extent of the importance of consumer surplus
to the consumer-friendly firm increases, both the strate-
gic substitutability of the output levels between the two
firms in the quantity competition and the strategic com-
plementarity of the price levels between the two firms in
the price competition become sufficiently weak. This
effect of the extent of the importance of consumer sur-
plus to the consumer-friendly firm on the strategic rela-
tion between the strategic variables of the two firms re-
verses the ranking order of the equilibrium consumer
surplus between the quantity competition and the price
competition, which implies that the equilibrium social
welfare is larger in the quantity competition than in the
price competition even in the duopoly with substitutable
goods. This result contrasts strikingly with that obtained

3As another strand in this field, Besley and Ghatak [10] identified CSR
activity with the creation of public goods or the curtailment of public
bads. In addition, Lambertini and Tampieri [11] investigated how CSR
firms influence a Cournot oligopoly with pollution.

“In the model with product differentiation in the fashion of Singh and
Vives [12] which is employed in this paper, as parameter b which
indicates the degree of product differentiation becomes higher (lower),
we note that the relation between the goods produced by the con- su-
mer-friendly firm and the absolute profit maximizing firm is more
homogeneous (independent).
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in the standard duopoly with substitutable goods com-
posed of absolute profit-maximizing firms only. The
main message from this result is that an increase in the
importance of CSR behavior in the modern real world
economy may reverse the welfare implications obtained
in the standard duopoly. In particular, policy makers
must pay attention to changing welfare implications in
the modern real world economy such that the CSR con-
ducted by each firm drastically increases.

The remainder of this paper is organized as follows. In
Section 2, we formulate the quantity-setting and price-
setting duopolistic model with differentiated and substi-
tutable goods composed of one consumer-friendly firm
and one absolute profit maximizing firm that will be in-
vestigated in this paper. In Section 3, we derive the equi-
librium market outcomes both in the quantity competi-
tion and in the price competition, and we compare the
equilibrium social welfare in the quantity competition
with that in the price competition. Section 4 concludes
with several remarks. The concrete value of the differ-
ence in the equilibrium social welfare between the quan-
tity competition and the price competition is given in the
Appendix.

2. Model

We formulate a quantity-setting and price-setting mixed
duopolistic model with differentiated and substitutable
goods composed of one consumer-friendly private firm
(firm 0) which maximizes the weighted sum of its abso-
lute profit and consumer surplus and one private firm
(firm 1) which maximizes its absolute profit. The basic
structure of the model follows a standard product differ-
entiation model as in Singh and Vives [12]. Thus, firms 0
and 1 face the following inverse demand function:

p, =a—q,—bq;, where g, is the quantity of good i and
p; is its price (i,j=0,1;i# j). Note that >0 and
be (0,1) are demand parameters, with b denoting the
degree of product differentiation. This inverse demand
system can be described with a quasi-linear representa-
tive consumer utility function of the form

>

% +2b9 + 47 |
T, M

where ¢ represents the numeraire goods. Let =, be
firm i’s profit, which is equal to , :[p,. —C,(q,.)]ql.,
(i:O,l). Let firm i’s production cost function be
C.(q,)=f,+c¢q,, where f; is a fixed cost and ¢, isa
constant marginal cost, (i=0,1). For simplicity, we
assume that f,=f,=0 and ¢, =c, =0 with no loss
of generality since we do not consider the free entry
problem and we focus on the degree to which firm 0
emphasizes consumer surplus in its objective function.
Then, following Goering [13], Goering [14], Goering
[15], and Kopel and Brand [9] it is assumed that the ob-

U(‘Ioa‘h;q):a(% +‘J1)
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jective functions of Firms 0 and 1 are given as follows:

Vy=m,+60CS, V, =m,

where 6 e [O,(Z —b)/(2 -b’ )) denotes the parameter

that firm O puts on consumer surplus in its objective
function’. As usual, W is the total social surplus (the
sum of consumer surplus and the profits of firms 0 and
1).

Under the above setting, in the next section, we will
derive the equilibrium market outcomes both in the
quantity competition and in the price competition.

3. Equilibrium Analysis
3.1. Quantity Competition

In this subsection, we discuss the quantity competition
where firms 0 and 1 simultaneously choose their out-
put levels. The weighted sum of the absolute profit of
firm 0 and consumer surplus, which is its objective
function, ¥;(g,,4,:0), is given as follows:

Vo (90-030) = (a =g, —ba, ) g, +0(g5 +2bgyq, +47 ) /2.

On the other hand, the absolute profit of Firm 1,

CS* =

which is its objective function, ¥;(g,.q,), is given as
follows:

Vi(q0-91)=(a—q,—bqy) 4.

The respective reaction functions of Firms 0 and 1,
R,(g;;0) and R, (q,), are given as follows:

g0 = Ry (4,:0) =[a—bg, (1-6)]/(2-6),
{qlle(qO)=(a—bq0)/2,

yielding

W a2-p(1-0)] a(2-b-0)

" T apr(1-0)-200 T T4 (1-0)-20"

a(2-b-20+b0)

4-b(1-60)-20 °

a(2—b—6’)
U T TN A
4-b (1—9)—29

qq9 _
Po =

. @ [2-b(1-0)](2-b-20+1°0)

C T [a-s(-6)-20]
a*(2-b-0)

[4-0(1-6)-26]

chq —

@ (1+b)[8+20" (1-0) - 40+ 0> ~b(8-60+6" )

2[4~ (1-0)-26]

W =

+q,

@[ 2425 (1-0)' ~200+36° =17 (2-60+67) ~2b(8-70+207)

2[4-0*(1-6)-20]

+q.

Note that all the above results are given under the condition that 6 <(2- b) / (2 b’ ) .

3.2. Price Competition

In this subsection, we discuss the quantity competition where firms 0 and 1 simultaneously choose their output levels. The
weighted sum of the absolute profit of firm 0 and consumer surplus, which is its objective function, ¥j (qo,q1;9),

is given as follows:

Vo (Posp130) = e

On the other hand, the absolute profit of firm 1
which is its objective function, V;(p,,p,), is given as
follows:

a(l1-b)+bp,—p, | P
Vl(p09p1):|: ( )l—b20 1:| 1.

_[a(1=b)=py+bp, | p, +9[2a2(1—b)+p§ —2bp,p, + pi —2a(1-b)(p, + p1)

2(1-57)

The respective reaction functions of firms 0 and 1,
R,(p;;0) and R/ (p,), are given as follows:

{po =Ry (p;0)=[a(1-0)+bp, ](1-0)/(2-06),

P =R (po)=|:a(1—b)+bp0:|/2,

*Although it is natural that the domain of @ is a closed interval [0,1] , the absolute profit of firm 0 can be negative through the negative price level

of firm 0 since the market competition is too intense in the quantity-setting duopoly when parameter € is high relative to the value of b, that is,
0>(2 —b)/(2 —bz) . Therefore, we omit interval [(2 —b)/(2—b2),1] as the effective domain of 6.
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yielding
w a(2+b)
a0 C(1+0)[4-02(1-6)-260]
L a(1=-b)(2+b)(1-0)
4 (1-0)-20
o a* (1-b)(2+b)’ (1-0)

(1+5)[4-b*(1-0)-20]

CSPP —

779

a(2+b-6-b)
(1+b)[4-b*(1-0)-20]

wpo_

1

L, a(l=b)[2+b(1-0)-6]
LT 4ty (1-0)-26

B

_d(1-b)[2+b(1-0)-07
(1+b)[4-b7 (1-0)-20]

pp

a*[8+207(1-0)-40+0" +b(3-60+0" )]

2(1+5)[4-07 (1-0)-20]

wer =

+q,

@[ 24+26* (1-0)' =200+ 36" ~ b (2-60+6°) ~2b(8-70+26”) |

2[4-b*(1-60)-26]

+q.

Comparing the equilibrium social welfare between the quantity competition and the price competition, we obtain the

following result:

W >wr if.

244b—2b% —2b° — A2 < 244b-2b" 20 + A2

4+3h-3b> -2b°

W >Ww otherwise.

where A =~/2-8b+10b° —b* =3b° °.

The above result on the ranking order of the equilib-
rium social welfare between the quantity competition and
the price competition leads to the following:

Proposition 1 In a duopoly with differentiated and sub-
stitutable goods which is composed of consumer-friendly
firm 0 and absolute profit maximizing firm 1, the equi-
librium social welfare can be larger in the quantity com-
petition than in the price competition when the degree of
product differentiation, b, is sufficiently low and the ex-
tent of the importance of consumer surplus to consumer-
friendly firm 0 is relatively high.

The result stated in Proposition 1 can be the reverse of
that obtained in the standard duopoly with substitutable
goods composed of absolute profit maximizing firms
only. In the standard duopoly with substitutable goods, it
is well known that the social welfare is always larger in
the price competition than in the quantity competition
since the market competition is relatively intense owing
to the strategic complementarity of the price levels be-
tween the consumer-friendly firm 0 and the absolute pro-
fit-maximizing firm 1.

In Figure 1, the difference in the equilibrium social
welfare between the price-setting competition and the
quantity competition is described. The intuition behind

*We provide the concrete difference between W and W™ in the
Appendix.
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Figure 1. Difference in the equilibrium social welfare be-
tween the quantity competition and the price competition.

this result is as follows. First, when the value of b is suf-
ficiently low, the difference in the social welfare between
the quantity competition and the price competition tends
to be low, since the relation of the goods produced by
firms 0 and 1 is nearly independent. Second, as € in-
creases, both the strategic substitutability of the output
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levels between firms 0 and | in the quantity competition
and the strategic complementarity of the price levels
between firms 0 and 1 in the price competition are
sufficiently weak’. Thus, the output level of firm 0 is
larger in the quantity competition than in the price com-
petition when the extent of the importance of consumer
surplus to firm 0, @&, is high relative to the degree of
product differentiation, b ®. Hence, the consumer surplus
is larger in the quantity competition than in the price
competition, particularly when the degree of product
differentiation, b, is sufficiently low and the extent of
the importance of consumer surplus to firm 0, @, is
relatively high. Therefore, with the above two effects of
b and @, the equilibrium social welfare becomes larger
in the quantity competition than in the price competition
owing to the reverse ranking of the equilibrium consumer
surplus between the quantity competition and the price
competition when the degree of product differentiation,
b, is sufficiently low and the extent of the importance of
consumer surplus to firm 0, @, is relatively high.

Therefore, the statement in Proposition 1 indicates that
if the consumer-friendly firm implements more CSR ac-
tivity more strictly, thus reflecting the mode in the mod-
ern real world economy where strong CSR activity is
desired, the welfare implication is against the commonly
known convention obtained in the standard oligopolistic
theory.

4. Conclusions

This paper compared the equilibrium social welfare be-
tween the quantity competition and the price competition
in a duopoly with differentiated and substitutable goods
composed of one consumer-friendly firm and one abso-
lute profit maximizing firm. In this paper, we supposed
that the consumer-friendly firm maximizes the weighted
sum of its absolute profit and consumer surplus. In such a
duopoly, we derived the conditions of both the degree of
product differentiation and the extent of importance on

"More precisely, from easy calculations, we obtain the following re-
sults:

R, (¢:0)/0q,=—b(1-0)/(2-0)
and O°R,(g,;0)/002q, =b/(2-6)" >0,
R, (p;;0)/0p, =b(1-6)/(2-6)
and O°R,(p,;0)/000p, =—b[(2-6) <0.
Thus, in the quantity competition, as the value of € increases, we
find that the strategic substitutability of the output level of Firm 0 to
that of Firm 1 becomes weaker, whereas the strategic complementarity

of the price level of Firm 0 to that of Firm 1 becomes weaker.
$More concretely, we find that

%" —a'
=ab[b(1-0)-0]/(1+b)[4-b"(1-6)-20]20.
<0=b/(1+b)
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consumer surplus of the consumer-friendly firm and
found that the equilibrium social welfare can be larger in
the quantity competition than in the price competition,
which is strikingly different from the result obtained in
the standard duopoly with substitutable goods composed
of absolute profit-maximizing firms only.

In this paper, we found that when the value of the pa-
rameter that represents the degree of product differentia-
tion of the goods produced by the consumer-friendly firm
and the absolute profit-maximizing firm is sufficiently
low and the extent of the importance of consumer surplus
to the consumer-friendly firm is relatively high, the equi-
librium social welfare in the duopoly wherein the con-
sumer-friendly firm and the absolute profit maximizing
firm coexist can be larger in the quantity competition
than in the price competition. The intuition behind this
result is given by the effect of the extent of the impor-
tance of consumer surplus to the consumer-friendly firm
on the strategic relation of strategic variables between the
two firms in addition to that of the degree of product dif-
ferentiation. When the product differentiation of the
goods produced by the two firms is sufficiently high, the
market competition is less intense, and the difference in
the equilibrium social welfare between the quantity com-
petition and the price competition tends to be low. More-
over, as the extent of the importance of consumer surplus
to the consumer-friendly firm increases, both the strate-
gic substitutability of the output levels between the two
firms in the quantity competition and the strategic com-
plementarity of the price levels between the two firms are
sufficiently weak; consequently, the output level of the
consumer-friendly firm becomes larger in the quantity
competition than in the price competition. Thus, in such a
case, since the equilibrium consumer surplus is larger in
the quantity competition than in the price competition,
the equilibrium social welfare can be larger in the quan-
tity competition than in the price competition in the du-
opoly with substitutable goods. Therefore, in the modern
real world economy, in which firms must show greater
corporate social responsibility (CSR), policy makers
must note that the welfare implication should be the re-
verse of that obtained in the standard duopoly with sub-
stitutable goods composed of absolute profit maximizing
firms.

Finally, we mention an issue to be addressed in the
future. Throughout this paper, we assumed the symmetric
constant marginal cost functions of both the consumer-
friendly firm and the absolute profit-maximizing firm. In
one of our future studies, we will consider the welfare
implications under the assumption that the two firms
have asymmetric cost functions and/or increasing mar-
ginal cost functions. Furthermore, as one of the next
plausible steps, we must conduct a similar analysis to
that provided in this paper by considering the separation
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between ownership and management in each firm. In
particular, in a duopoly with a consumer-friendly firm
and with separation between ownership and management,
which was investigated in Goering [13] and Kopel and
Brand [9], the manager maximizes the weighted sum of
absolute profit (m) and weighted consumer surplus
(HCS ) with respect to the strategic delegation parameter
7, which is equal to (1-y)n+(y+6)CS°. Future re-
search must deal with the above problems.
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Appendix

The concrete value of the difference between W? and W**

Comparing the equilibrium social welfare between the quantity competition and the price competition, we obtain the
following result:

a’b| 26" (1-0)’ +4(1-0)0-b(8-80+307 )+ b (4-40+307) |
2(1+b)[4-b*(1-6)-20] '

W _ e =
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