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Abstract

Quantity competition in advertising is a game with a second-mover advantage.
Firms engaging in advertising efforts will increase market segmentation for
their products but gain less profit. Through advertising, whether or not firms
engage in advertising expenditures, all firms across the supply chain benefit
from advertising activities, thereby enhancing social welfare. However, con-
sumer surplus invariably decreases, harming consumer interests.
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1. Introduction

In a supply chain, it is widely recognized by consumers that identical products can
have different pricing and services. For example, parallel imports in overseas mar-
kets compared to locally authorized Apple phones, variations in booking systems
among different agents in the airline and hotel industries, and differences in e-
commerce platforms all highlight that even when purchasing the exact same prod-
uct, the disparities in distribution channels and services can be substantial. Exam-
ining whether advertising or marketing efforts that create channel differentiation
affect consumer rights and social welfare is a critical issue in many countries. This
is particularly important when considering the formulation and enforcement of
antitrust laws or fair-trade laws, which have significant implications for market
order.

Advertising is regarded as a competitive tool. Its role is to increase consumer

awareness and choices. Traditionally, economists have identified two perspectives
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on advertising. One view is that advertising is inefficient; it only increases market
segmentation and brand loyalty without contributing to overall market benefits,
and the associated expenses significantly raise firms’ operational costs. The other
view posits that advertising can timely educate consumers about new consump-
tion habits or patterns, especially during the launch of new products, guiding con-
sumers towards more informed choices, thereby enhancing overall social welfare.
Depending on the nature of the product, advertising is classified into informative
advertising and persuasive advertising (Prabhu & Tellis, 2000). Informative ad-
vertising is typical for everyday products, where consumers are already aware of
their functions and effects before purchase. The role of advertising here is to pro-
vide consumers with an alternative to their habitual choices. Persuasive advertis-
ing, on the other hand, is commonly used for experience goods and credence
goods. Experience goods, such as travel services, fitness programs, and movies,
require consumer purchase and experience to ascertain their effectiveness. Cre-
dence goods, like legal consulting and medical services, involve consumers who,
due to a lack of expertise, cannot determine the efficacy before or after purchase
and must rely on trust.

If advertising can expand market share and achieve economies of scale, it inev-
itably becomes one of the competitive tools. The Dorfman-Steiner condition
(Dorfman & Steiner, 1954) illustrates that a monopolistic firm, under profit-max-
imizing conditions, will allocate a certain proportion of its revenue to advertising
expenditure. When market demand elasticity is lower or advertising elasticity is
higher, the monopolistic firm’s advertising investment increases. Advertising be-
havior thus becomes an internalized component of market competition. This mo-
tivates the current study to understand the changes and impacts on firms’ profits
and social welfare when advertising intervenes in market segmentation behavior.

In a vertical wholesale-retail structure, Choi (1991) summarizes the channel
power structure into three categories: 1) Manufacturer Stackelberg: The manufac-
turer is the leader of the channel, possessing greater channel power. In this case,
the manufacturer first determines the wholesale price of the product, and the re-
tailer then sets the retail price to maximize its profit. 2) Vertical Nash: The man-
ufacturer and the retailer have equal channel power. The wholesale and retail
prices of the product are jointly determined by the manufacturer and the retailer.
3) Retail Stackelberg: The retailer is the leader of the channel, possessing greater
channel power. Here, the retailer first determines the retail margin, and the man-
ufacturer subsequently sets the wholesale price to maximize its profit.

Choi (1996) considers a theoretical model involving two manufacturers and
two retailers under three types of channel power structures: manufacturer leader-
ship, vertical Nash, and retailer leadership. The model uses a linear demand func-
tion that includes product differentiation and retail store differentiation. The re-
search findings indicate that for all three types of channel power structures,
greater product differentiation leads to increased manufacturer profits and de-

creased retailer profits; greater retail store differentiation leads to increased re-
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tailer profits and decreased manufacturer profits. Both greater product differenti-
ation and greater retail store differentiation result in higher equilibrium retail
prices, which yields conclusions different from those of Choi (1991).

Tyagi (2005) posits that within channel structures, wholesale and retail prices
can be designed in various forms. For instance, Choi (1991, 1996) designed mod-
els where the manufacturer determines the wholesale price, and the retailer sets
the retail margin price markup, with the sum of the wholesale price and retail
margin constituting the retail price of the product. Shugan (1985), Jeuland and
Shugan (1988), and Lee and Staelin (1997) designed models where the manufac-
turer determines the wholesale margin as an added cost, and the retailer deter-
mines the retail margin. On the other hand, McGuire and Staelin (1983), Gerstner
and Hess (1991), Raju, Sethuraman and Dhar (1995), and Tyagi (1999) designed
models where manufacturers and retailers separately determine the wholesale
price and retail price. Liu, Cai and Tsai (2014) advocated advertising in asymmet-
ric competing supply chains and examined the efficacy of cost sharing in a model
of two competing manufacturer-retailer supply chains who sell partially substitut-
able products that may differ in market size.

This paper considers the establishment of a production design within an up-
stream and downstream supply chain industry. The upstream consists of a mo-
nopolistic manufacturing wholesaler, while the downstream includes one adver-
tising retailer and one non-advertising retailer. Using a two-stage game analysis
framework, the paper explores the implications of advertising on vertical market
welfare. Specifically, it aims to investigate how advertising behavior affects firm
profits, consumer surplus, and social welfare. Additionally, it examines whether
advertising can enhance firm profits or social welfare.

To achieve these objectives, we adopt the model assumptions similar to those
in Choi (1991) to explore the decision-making of the involved agents. Methodo-
logically, the study employs a game-theoretic model framework to analyze market
behavior in the upstream and downstream segments of the supply chain and to
infer the basis for relevant government regulations. The sequence of the game is
as follows: in the first stage, the monopolistic manufacturing wholesaler deter-
mines the profit-maximizing wholesale price. In the second stage, the two retailers
engage in heterogeneous quantity (Cournot) competition induced by advertising
behavior. Using backward induction, the paper solves for the sub-game perfect
Nash equilibrium (SPNE) to identify the optimal decision quantities and proposes

recommendations for related market behaviors accordingly.

2. Basic Model

Assume there are three types of firms in the market: one monopolistic upstream
common manufacturing wholesaler (M ) that determines the common wholesale
price w, and two downstream retailers engaging in quantity (Cournot) compe-
tition. Among them, one retailer engages in marketing and advertising efforts,

making it a differentiated retailer from the other. The supply quantities in the
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market are (¢, and @, respectively, with the total market supply being
Q=(0, +0,). The consumer utility function of the typical consumer is

1
U :a(qo"'ql)_g(qg_quoq1+q12)+| (1)

where a represents the product market size, | denotes other neutral goods
utilities, b is the retail heterogeneity parameter with 0<b <1. When b ap-
proaches 0, it indicates greater differentiation between retailers, reflecting stronger
advertising and marketing efforts by the advertising retailer. Conversely, when b
approaches 1, it indicates smaller differences between retailers, showing that con-
sumers perceive little difference in the products and services offered by the retail-
ers.

The inverse market demand for the retail firms can be derived as follows:
pp=a-q,— bql
P =a_q1_b% (2)

The profit functions for the manufacturing wholesaler and the retail firms re-

spectively are:

2

Ty =(Po—W)0p —C’m— f
(! :(pl_W)ql_ f

Q2
=Wy
where m represents the amount of advertisingand f represents the setup cost
for the retail firms. As the advertising retailer needs to make more marketing ef-
forts to differentiate its marketing channels, its advertising and marketing costs
will be higher than those of the other retail firm. Therefore, the advertising unit
cost for the advertising retailer is denoted as c*, with advertising expenditure
equal to c¢’m, which does not vary with the output amount. For analytical con-
venience, it is assumed that *m =k”, where m>1 and Kk is a constant term
to ensure that 0<b<1. The production cost for the monopolistic wholesale
manufacturer is designed as a quadratic function C(Q)= Q? / 2 . Finally, the con-

sumer surplus (welfare) function is

CS=U- Poly — P10, (3)

2.1. Production, Pricing, and Consumer Welfare without
Advertising Efforts (Benchmark: b=1)

First, using backward induction, considering retail competition at the retail stage,
the profit-maximizing first-order condition for the retail firms under homogene-

ous symmetric design, we obtain:

_AWE0s 01 (4)

By simultaneously solving (4), the total market supply can be obtained.
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Returning to the first stage of the game, we seek to find the wholesale pricing
set by the manufacturing wholesaler under profit maximization. The first and sec-

ond-order conditions are as follows:

My _ g(5a—8w) =0
9
2
GL;VI = —E <0
ow 9
Through the first-order condition, the optimal common wholesale price can be
obtained.
5a
W=— 5
5 5)

Through the result of Equation (5), the sub-game perfect Nash equilibrium
(SPNE) can be obtained, as described in Lemma 1.
Lemma 1: Production, pricing, and welfare of retail firms without advertising

efforts are listed as follows:

&b=a, g=2 Q—Ep—B—a p—3—an a—zf

° g "t g’ 4> 70 47 Tt 4 Y e
2 2 2 2

Tl:l:a__f; Ty :a_; CS:a_; SW:31_2f+I'
64 8 32 16

2.2. Production, Pricing, Advertising Levels, and Consumer
Welfare

Through the aforementioned analysis, in this section, additional advertising ex-
penditures and the competition among retail firms, the first-order conditions for
maximizing the profit of retail firms with respect to output and advertising level

can be obtained.

2
%—a—W—Zqo—k % _o
aq, m

on, kz%ch 2 =0
om m?
2
% a—w q[) _2ql =
oq,

Solving the above three equations simultaneously, the optimal output and ad-

vertising level under profit maximization can be obtained.
1
= E(a—w—ck)

1

g, ==(a—w-ck)
2
k(a—w-ck
m= —( ) (6)
2c
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That is, the output of the advertising firm is the same as that of the non-adver-
tising firm, and advertising behavior leads to the free rider problem in the retail
channel. Utilizing the result from (6), the total market supply can be derived.

Q=(a-w-ck)

Returning to the first stage of the game, we find the wholesale price that max-
imizes the profit for the manufacturer and wholesaler. The first-order and second-

order conditions are as follows:

9w _ 28 _3w-2ck =0
ow

2
0 1y,
2

=-3<0

Through the first-order condition, the optimal common wholesale price can be
obtained.
2
w==(a-ck) (7)
3
We obtain the Subgame Perfect Nash Equilibrium (SPNE), as described in
Lemma 2.
Lemma 2: The production, pricing, advertising expenditures, and welfare un-

der advertising efforts are listed as follows:

1 1 1 5
qozg(a—ck), qlzg(a—ck), ng(a—ck), pozg(a—ck),
plzé(a—ck), m:q_ozk(a—ck)’ sz:ck(a—ck))

6 c 6c 6

T, =3—16(a—ck)(a—7ck)—f , W =%(a—ck)2 -f, m, =%(a—ck)2,

CS :%(a—ck)(a+50k), sw :%(a—ck)z—Zf +1.

3. Comparison of Firm Profits and Consumer Welfare

Based on the analysis done in the second section, the profit and consumer surplus

of the retail firm under the condition of no advertising effort in market segmen-
tation is denoted as MV, respectively.

a

T

64

a
=2

64

Ty = — (8)

csh =S
32

Under the advertising efforts, the profits and consumer surplus are denoted by
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A, respectively, as follows:

7, =%(a—ck)(a—7ck)— f

a1 2
=~ (a—ck)’ - f
T 36(a C)
m =%(a—ck)2 9)
CSAzé(a—ck)(awck)

Under the fundamental assumption that the market size is significantly larger

than the advertising cost (a > c’k?), we obtain:

A ooy 1 a’ 7a’ 2ack 7c’k?
' == (a—ck)(a—7ck)- =& _faK 0 10
T =M =g (A @-TK) = T (10)
) —m) :i(a—ck)z—a—zzi(a—4ck)(7a—4ck)>0 (11)

36 64 576
2
nh —my, :%(a—ck)z—%:z—ldf( 2—8ack+4czk2)>0 (12)
2
cs*-cs® =i(a—ck)(a+50k)—a—=—i( ? ~32ack +40¢’k? ) < 0 (13)
36 32 288

Based on the above comparisons, it is found that under the advertising efforts
of retail firms, profits of all upstream and downstream firms increase while con-
sumer surplus decreases, benefiting wholesale and retail firms but harming the
consumers. Since retail firms engaging in advertising efforts bear the cost of ad-
vertising product differentiation, they obtain less profit relative to those not en-
gaging in advertising efforts. This results in a second mover advantage in adver-
tising competition. With fewer profit incentives, firms may adopt a strategy of
advertising laggards by differentiating their advertising efforts. Quantity compe-
tition results in price competition under advertising behavior, and wholesalers,
when profitable, encourage firms to engage in advertising competition to achieve
product retail channel differentiation and increase their own profits. Conse-
quently, Proposition 1 is obtained:

Proposition 1: Under the advertising efforts of retail firms, profits of all whole-
sale and retail firms increase while consumer surplus decreases, benefiting firms
but harming the consumers. Retail firms engaging in advertising efforts bear the
cost of advertising differentiation and obtain less profit relative to those not en-
gaging in advertising efforts, forming a second mover advantage. Firms tend to
adopt advertising laggard strategies to gain a second mover advantage, and whole-
salers, when profitable, encourage firms to engage in advertising games to achieve
product retail channel differentiation and increase their own profits.

Based on Proposition 1, it is known that consumer welfare suffers due to chan-
nel differentiation. Whether there is a change in social welfare due to advertising

can be inferred from the analysis in the second section. Under the scenario where
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retail firms do not exert advertising efforts, their social welfare level is denoted by
N. Meanwhile, the social welfare level under retail firms’ advertising efforts is de-

noted by A, and they are respectively represented by:

2
swh :%—Zfﬂ

SWAzi(a—ck)z—ZfH

We obtain that

1

2
swh—swh =ta-ckp -3 o1
4

== =—(a” —8ack +4c’k? ) > 0 (14)
16 16

The results indicate that retail firms engaging in advertising to differentiate
their channels will elevate the level of social welfare. Hence, the government
should encourage retail firms to participate in advertising competition in order to
enhance social welfare.

Proposition 2 is inferred:

Proposition 2: Retail firms engaging in advertising to differentiate their chan-
nels will increase the level of social welfare.

The result of Proposition 2 indicates that advertising behavior by retail firms,
which links to channel differentiation, is beneficial for overall social welfare, ad-

vocating a positive attitude towards advertising behavior.

4. Conclusion and Management Implications

In this paper, firm advertising behavior emerges as a crucial factor in market seg-
mentation. The study finds that while advertising benefits the firms engaging in
it, their profits are not as high as those of non-advertising firms, leading to a situ-
ation of second-mover advantage, where quantity competition turns into price
competition under advertising behavior. Advertising not only boosts the profits
of the firms themselves but also spills over to benefit all retail and upstream whole-
sale firms, potentially encouraging market advertising competition. However, ad-
vertising behavior, which results in channel branding or market segmentation,
inevitably harms consumer welfare by reducing consumer surplus. Nonetheless,
it can elevate the overall level of social welfare. Regulatory agencies may find it
necessary to intervene with policies aimed at protecting and compensating con-
sumers. The analytical findings of our study can serve as valuable references for
relevant policy formulation.

The analysis in this paper assumes that wholesale firms delegate downstream
retail channel pricing to retail firms, which determine retail prices based on mar-
ket segmentation through advertising. However, in practice, wholesale firms may
still influence final retail prices through brand management and marketing ef-
forts. It is a common understanding in society that downstream dominant market
retail channel firms engage in their own marketing efforts, resulting in the per-

ception of the same product as different commodities in different channels. Ad-
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ditionally, differences in warranty conditions and after-sales services for the same
product are also considered efforts towards product differentiation. For their own
interests, wholesale firms should encourage marketing efforts by retail firms. Ac-
cording to the analysis in this paper, although such efforts may not benefit con-
sumers directly, they still contribute to overall social welfare through product dif-

ferentiation.
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