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Abstract
Adopting the indirect evolutionary approach, we show that it might be bene…cial for …rms on a heterogeneous market not only to care for their pro…ts but also
for their respective customers’ welfare.
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1. Introduction
“Customer orientation” is a keyword in modern business. The basic idea behind it is
that …rms should focus on the needs and wishes of past, current and future buyers. It
can mean e.g. o¤ering friendly and immediate service, devoting attention to complaints
and making information about products easily accessible. Homburg and Rudolph (in
press) show that such activities are important for customer satisfaction. They argue
that “highly satis…ed customers can lead to a stronger competitive position” and list a
number of empirical studies on the subject.
But how can customer orientation be represented in a formal economic model? Is
it simply a label for an additional variable in the …rm’s action space which is chosen
in order to maximize short-run pro…t? Or should one rather think of it as a corporate
goal that enters the …rm’s objective function in addition to pro…t? In the latter case
¤
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customer orientation may be viewed as part of a corporate philosophy or corporate
culture which di¤uses through all layers of the …rm’s hierarchy. It in‡uences employees’
choices and thus determines behavior of the …rm as a whole. This is related to Kreps
(1990) who views corporate culture as a basic principle that underlies the decisions of
authorities within a corporation in case of unforeseen contingencies.1
We take the latter perspective and present a formal model in which customer orientation is modelled explicitly within a …rm’s objective function. Speci…cally, we assume
that a …rm may care for consumer surplus in addition to its own pro…t. In this case
customer orientation does not necessarily induce short-run pro…t maximizing behavior.
We view this an advantage rather than a disadvantage of the model. To us it has
some intuitive appeal that customer oriented behavior does not always account for the
short-run returns and cost it generates. However this raises the question of long-run
survival of the …rm. Namely, if …rm A exhibits a customer orientation policy and has
to compete with …rm B, which just cares for pro…t, one might wonder whether …rm A
looses competitiveness and will ultimately be driven out of the market.
We investigate this question within an evolutionary framework adopting the indirect
evolutionary approach as initiated by Güth and Yaari (1992).2 We model an indirect
evolutionary game where each period two …rms interact in a heterogeneous duopoly
market. Both …rms choose output quantities in order to maximize the …rm’s objective
function (preference function), which may depend solely on pro…t alone or on pro…t
as well as customer surplus. In the latter case the chosen quantity re‡ects customer
orientation. Thus the …rm is modelled as a single actor rather than an organization
with multiple decision units. Furthermore, customer orientation is not modelled as a
separate choice, but as a modi…er of the quantity choice. Both speci…cations are chosen
for simplicity.
We introduce a preference parameter ti which is the weight that duopolist i = 1; 2
attaches to (own) …rm pro…t. The residual weight (1 ¡ ti ) represents how strongly …rm
i cares for customer surplus. The parameter ti will be referred to as i’s type. We study
the evolution of ti assuming that evolutionary success depends only on pro…t. It turns
out that in general only types ti < 1 are evolutionarily stable; …rm’s who only care
for pro…t and exhibit no customer orientation at all get driven out of the market by
evolution.
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See p. 93-94.
The indirect evolutionary approach was applied to investigate e.g. the evolution of monopolistic

competition (Güth and Huck, 1997), the evolution of altruism within a duopoly framework (Bester and
Güth, 1998) and within ultimatum games (Huck and Oechssler, 1999).
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2. The Model
We consider two …rms i = 1; 2 on a heterogeneous market. The strategy sets are
Si = fqi j qi ¸ 0g; i = 1; 2; and the inverse demand functions3 are given by
(2.1)

pi (qi ; qj ) = maxf1 ¡ qi ¡ °qj ; 0g; i 6= j

where the parameter ° is assumed to satisfy the restriction 0 · ° · 1: So, the goods

are substitutes. For simplicity we assume that cost are zero, so that …rm i’s pro…t ¼i
is given by

(2.2)

¼i (qi ; qj ) = pi (qi ; qj ) ¢ qi

for i; j 2 f1; 2g ; i 6= j. While ¼i describes monetary earnings, …rm i’s preferences
(goals) are given by the following utility function:

(2.3)

ui (qi ; qj ; ti ) = ti ¼i (qi ; qj ) + (1 ¡ ti )Ci (qi ; qj )
where
Ci (qi ; qj ) =

Z

0

qi

pi (y; qj )dy ¡ pi (qi ; qj )qi

is net consumer surplus on …rm i’s market and with ti 2

h

i

1
2; 1

. We refer to Ci as

‘customer surplus’ to stress that in our model …rms exhibit customer orientation rather
than a more general welfare orientation (e.g. a care for C ´ Ci + Cj ).

Thus, …rm i’s utility is a weighted average of both goals. The weight ti is a preference

parameter (i’s type). For ti = 1 …rm i cares only about its own pro…t. So, as a
boundary case the model allows for preferences that are usually assumed in economics.
The type ti is assumed to be observable. It is the object of evolution; i.e., type ti
is assumed to be transmitted in the evolutionary process. Moreover its evolutionary
success is determined by ¼i (:): This is, in our view, a natural assumption in economics
and management science. It says that the long-run survival of a …rm type ti does
not depend on the degree of happiness (utility) it generates, but on monetary success
(pro…t). Despite this speci…cation of the model we will show below that customer
orientation may (and, in fact, does) lead to superior economic performance than simply
maximizing pro…t.
3
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3. Analysis
By specifying the choice sets Si of both players, the utility functions ui (:), the space of
possible preference types Ti =

h

i

1
2; 1

and the evolutionary success function ¼i (:) we have

de…ned an indirect evolutionary game (see Güth and Yaari (1992) as well as Königstein
and Müller (in press)). Solving this game proceeds in two steps. First, we derive the
solution of the duopoly market for all possible combinations of preference types for the
two …rms. Thus, taking the preference types as given we solve for Nash equilibrium
strategies qi¤ (ti ; tj ): Second, we determine the evolutionary success of preference type ti
given that players choose equilibrium strategies, and we derive an evolutionarily stable
type t¤ according to the notion of an evolutionarily stable strategy (ESS).
To derive the Nash equilibrium we maximize ui with respect to qi leading to the
following system of …rst order conditions
@
ui (qi ; qj ; ti ) = ¡3ti qi + ti ¡ ti qj ° + qi = 0 for i = 1; 2:
@qi
It can be solved for equilibrium strategies qi¤ (ti ; tj ):4
qi¤ (ti ; tj ) =

ti (1 + tj (° ¡ 3))
for i; j = 1; 2.
3(ti + tj ¡ 3ti tj ) ¡ 1 + ° 2 ti tj

Note that qi¤ (ti ; tj ) ¸ 0 for ti ; tj 2

h

i

1
2; 1

(3.1)

and ° 2 [0; 1]:

While these strategies maximize utility, they determine at the same time the evolutionary success of each type. Speci…cally, substituting qi¤ (ti ; tj ) and qj¤ (tj ; ti ) into ¼i (:)
yields the evolutionary success ¼¤i (ti ; tj ) of type ti given that the opponent exhibits
type tj :
¼¤i (ti ; tj ) = ¼i (qi¤ (ti ; tj ); qj¤ (tj ; ti )) =

ti (2ti ¡ 1) (1 ¡ 3tj + tj °)2
:
(3ti ¡ 9ti tj + 3tj ¡ 1 + ° 2 ti tj )2

(3.2)

Note that the game is symmetric (in the sense of ¼¤1 (t1 ; t2 ) = ¼¤2 (t2 ; t1 )) and that the
function ¼¤i (ti ; tj ) determines evolutionary success for all combinations of preference
types. Furthermore, the type spaces are equal T1 = T2 : So we simplify the notation
referring to T as the type space and to ¼¤ (t; l) as type t’s evolutionary success when
paired with type l: A preference type t¤ is an ESS if and only if (see e.g. Maynard
Smith (1982)):
¼¤ (t¤ ; t¤ ) ¸ ¼¤ (t; t¤ ) for all t 2 T
4

Since

2

@
u (q ; q ; t )
@qi2 i i j i

(3.3)

= 1 ¡ 3ti ; the second order condition for a maximum is satis…ed if ti >

which holds by de…nition of Ti .
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and
¼¤ (t¤ ; t) > ¼¤ (t; t) for all t 2 T with ¼¤ (t¤ ; t¤ ) = ¼¤ (t; t¤ ):

(3.4)

Thus, an evolutionarily stable preference type t¤ is a best reply against itself (3.3),
and any t–mutant invading a society of t¤ –players cannot be more successful than t¤
(3.4).
In order to satisfy stability requirement (3.3), we have to …nd a t¤ that is a best
reply against itself. Due to the di¤erentiability of ¼¤ ; best replies against t¤ either solve
@¼¤ (t; t¤ )=@t = 0 or are boundary solutions, i.e. t 2 f 12 ; 1g: The …rst order condition
@ ¤
¼ (t; l) = 0
@t
can be solved for t =
equation with respect
³

t¤ = 2 +

3l¡1
¤
° 2 l+3l¡1 . Setting t = l = t and solving the
to t¤ results in two candidates for an ESS:

´ ¡

p

¢

³

(1 ¡ ° 2 ) = ° 2 + 3 and t¤¤ = 2 ¡

p

´ ¡

resulting quadratic
¢

(1 ¡ ° 2 ) = ° 2 + 3 : Since t¤¤ < 1=2

for all ° 2 [0; 1) it is not feasible.5 So, only the …rst candidate t¤ remains. Note that

the only solution of the equation @¼¤ (t; t¤ ) =@t = 0 is t = t¤ : Furthermore it holds that
¼¤ (t¤ ; t¤ ) > ¼¤

³

1 ¤
2; t

´

except for ° = 1 and that ¼¤ (t¤ ; t¤ ) > ¼ ¤ (1; t¤ ) except for ° = 0:

But in case of ° = 1 we have t¤ = 1=2 and in case of ° = 0 we have t¤ = 1: Hence t¤
is the unique best reply against itself which implies that stability requirement (3.4) is
also ful…lled. Thus, we have the following result.
Proposition 1. In the indirect evolutionary market game as de…ned above
³

t¤ = 2 +

p

´ ¡

¢

(1 ¡ ° 2 ) = ° 2 + 3 is the unique evolutionarily stable strategy.

4. Discussion
Proposition 1 implies that for all ° 2 (0; 1] only those types of …rm’s survive evolution

which care for customer welfare. Pure pro…t maximization, as it is assumed throughout

most of economic theorizing, will die out in such markets. Only for the boundary case
° = 0 the ESS is t¤ = 1. The survival of pure pro…t maximization in this case is not
surprising, since here …rms operate on two completely independent markets and can,
therefore, exercise monopoly power in their respective markets. Furthermore, note that
t¤ = 1=2 for ° = 1, i.e., …rms care most for their costumers when their goods are perfect
substitutes.
5

Note that for varying values of ° the preference parameter t¤¤ induces either negative quantities

or negative prices.
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Figure 4.1: Costumer surplus in market i
To see why t = 1 (i.e. no customer orientation) can not be an ESS for ° > 0; consider
a fraction of …rms being of type t = 1 ¡ " (" positive but su¢ciently small) invading a

population of type t = 1-…rms. According
to (3.2)
it holds that ¼¤ (1 ¡ "; 1) ¡ ¼¤ (1; 1) =
µ
¶
° 2 (4¡° 2 )
"(4° 2 ¡° 4 ¡"(4+4° 2 ¡° 4 ))
> 0 for " 2 0; 4+4° 2 ¡° 4 :6 Hence, a …rm of type t = 1 ¡ " earns
(°+2)2 (4¡6"¡° 2 +° 2 ")2
higher pro…t and is, therefore, evolutionarily more successful than a …rm of type t = 1:

According to equation (3.1) it holds that qi¤ (t¤ ; t¤ ) > qi¤ (1; 1) for ° 2 (0; 1]; i.e., in a

market in which …rms care for customer welfare, individual quantities are higher than in
a market in which …rms act egoistically. Figure 4.1 illustrates the impact of evolution
on customer surplus Ci in market i. It shows—depending on the market parameter
°—the customer surplus induced by …rms who exhibit the ESS-type t¤ (upper curve)
compared to customer surplus induced by …rms who simply maximize short-run pro…ts
t = 1 (lower curve). For instance, for ° ¼ : 88 costumer surplus is 50% higher on the

former market. Thus, there are substantial gains in customer welfare due to the ESS
compared to t = 1:
These gains in customer surplus come at no loss in total welfare (sum of customer
surplus and pro…ts on both markets) as long as ° 2 (0; :791]: Namely, in this case one

can easily check that total welfare in a market with type t¤ –…rms is higher than in a
market with …rms of type t = 1: Only for ° > :791 total welfare in the former market
is lower than total welfare in the latter market.
The results above were derived for a duopoly model, and one might investigate the
in‡uence of customer orientation in a more general setup. However, for the duopoly
6

Note that

° 2 (4¡° 2 )
4+4° 2 ¡° 4

<

1
2

for ° 2 [0; 1]:
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case they show that if one of the …rm’s strategic policy includes customer orientation
the other …rm is forced to do the same in order to stay competitive in the long run.
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