
Cooperative advertising in competing supply chains and the

long-term effects of retail advertising

Salma Karraya∗, Guiomar Mart́ın-Herránb†, and Simon-Pierre Siguéc‡
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ABSTRACT
The profitability of cooperative advertising (CA) programs is analyzed in a supply
chain where competing manufacturers sell their products through competing retail-
ers. We study a two-period game-theoretic model that accounts for positive and
negative long-term effects of retail advertising on consumer preferences. We obtain
closed-form equilibria in two particular cases where either the stores or the products
are perfectly differentiated. For the general case where both products and stores can
be substitutable, we develop a numerical algorithm to find the equilibrium. We com-
pare the equilibria obtained in games where CA is offered and where it is not. The
results show that the second-period effects of first-period retail advertising and the
levels of substitutability between products and between retailers all play a key role
in assessing the profitability of CA programs. CA only benefits manufacturers when
store and product competition are both low, or when retailers are highly differenti-
ated. However, in most cases, retailers do not find such programs profitable except
when product substitutability levels are high while store competition is low. Finally,
CA can only be win-win arrangements for manufacturers and retailers when the
level of store differentiation is very high, the products are moderately substitutable,
and first-period retail advertising has a substantial positive impact on second-period
sales. The manufacturers’ cooperative advertising support rates increase with the
second-period effects of retail advertising.

KEYWORDS
OR in Marketing; Cooperative Advertising; Competition; Supply Chain
Management; Game Theory;

1. Introduction

Cooperative advertising is an arrangement by which a manufacturer commits to re-
imburse the retailer a share of its local advertising expenses for the manufacturer’s
product. Such programs mainly aim at providing incentives to retailers to further fea-
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ture the manufacturer’s product in their promotional activities including store flyers,
displays, direct mail, advertising in local media, and promotional giveaways (Borrell
Associates, 2015). Manufacturers are believed to benefit from cooperative advertis-
ing in at least three different ways. First, retailers have a deeper knowledge of local
markets, which allows them to better design, target, and schedule their promotional
activities. Second, the costs of local media, such as newsletters and radio, used by
most retailers are generally lower than the national media commonly used by manu-
facturers. Finally, retailers are known to favour promotional activities that stimulate
immediate sales, which can benefit the manufacturers’ revenues.

Given these benefits, cooperative advertising programs are widely used in many
industries. Estimates in the U.S. indicate that manufacturers pay around $36 billion
per year to retailers as part of cooperative advertising arrangements (Borrell Asso-
ciates, 2015). However, not all manufacturers offer cooperative advertising programs
to their retailers. Those who do, very often impose restrictive conditions to exclude
certain types of retail advertising that may not serve their interests. In fact, while
there is an agreement about the positive short-term (ST) impact of retail advertising,
its long-term (LT) impact on sales and consumer preferences remains contentious. The
marketing literature suggests that some retail advertising activities can negatively im-
pact brand preference in the long run (Atman et al., 2010; Buil et al., 2013; DelVecchio
et al., 2006; Herrington and Dempsey, 2005; Yi and Yoo, 2011). This has led manu-
facturers such as Toyota, Yamaha, Mitsubishi, Honda and many others to proscribe
specific retail advertising that features prices below invoice, or that does not obey cer-
tain specifications for brand advertising (Barkholz, 2015; Yamaha co-op advertising
guidelines, 2016; TastyAd, 2018).

In the theoretical literature about cooperative advertising, most works have over-
looked the long-term effects of retail advertising and have used static game modelling
in their analyses (e.g., Bergen and John, 1997; Gou et al., 2020; Karray, 2015; Liu et
al, 2014; Xie and Ai, 2006; Yan, 2010). Others have assumed that retail advertising
only positively affects sales over time (e.g., He et al., 2011; Chutani and Sethi, 2018;
Jørgensen et al., 2000, 2001; Sigué and Chintagunta, 2009; Zhang et al., 2013), while
others have also modelled its negative LT impacts (Jørgensen et al., 2003; Huang et
al., 2018; Karray et al., 2017a). A few scholars, however, have taken a broader and
more integrative view, and considered that retail advertising may have no LT effect or
produce either positive or negative LT effects depending on the nature of the promo-
tional activities (Mart́ın-Herrán and Sigué, 2017a, 2017b; Mart́ın-Herrán et al., 2010;
Sigué and Karray, 2007). In this specific literature, which uses two-period modelling,
first-period advertising is considered to have LT effects when it affects second-period
sales.

Therefore, the challenge for both supply chain managers and scholars has been to
develop a deeper understanding of the various long-term effects of retail advertising
on the profitability of cooperative advertising programs for manufacturers and retail-
ers, considering various channel structures. In fact, there is increasing evidence that
manufacturers cannot afford to ignore the LT effects of retail advertising if they want
to develop and implement mutually profitable cooperative advertising programs. For
instance, in a bilateral monopoly context, Mart́ın-Herrán and Sigué (2017a) recently
demonstrated that the nature (positive or negative) of the LT effects of retail advertis-
ing influences channel members’ decisions and profits. More importantly, contrary to
most differential game models in the literature, which prescribe stationary advertising
strategies (e.g., He et al., 2011; Jørgensen et al., 2000, 2001; Sigué and Chintagunta,
2009; Zhang et al., 2013), Martin-Herran and Sigué (2017a) found that due to the
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LT effects of retail advertising, manufacturers may find it optimal to not continuously
provide advertising support to retailers. This is supported by observations from the
practice of cooperative advertising programs, as most manufacturers announce their
cooperative advertising programs periodically and with specific guidelines. For exam-
ple, a company such as Mitsubishi Motors often offers periodic cooperative advertising
programs of three to four months duration in North America to support retail adver-
tising that exclusively promotes its product features and value. Retail advertising that
uses “distressed language” such as blowout, liquidation, sell off, everything has to go,
won’t be undersold, supplier pricing, special pricing, and special discount to sell vehi-
cles does not meet the requirements of these programs. This type of retail advertising
is believed to damage the integrity of the Mitsubishi brand in the long run and cannot
be supported (Mitsubishi Motors, 2012, 2015). Also, Yamaha offers annual coopera-
tive advertising programs that prohibit any retail advertising that may damage the
reputation of its motorcycles (Yamaha co-op advertising guidelines, 2016).

Our main contributions are as follows. First, our model captures competition be-
tween retailers as well as between manufacturers. Second, we account for positive as
well as negative effects of retail advertising over two periods. Third, we solve for both
advertising and pricing decisions in the supply chain. Finally, while many works in the
literature rely on aggregate demand models, we use a demand function that is derived
from maximization of a consumer utility. Our research questions, then, are:

(1) In a supply chain with both retail and product competition, should manufactur-
ers and retailers engage in cooperative advertising programs, given the potential
LT effects of retail advertising? How do these results change when competition
is absent at the retail or product level?

(2) How do the LT effects of retail advertising and competition levels impact the
manufacturers’ cooperative advertising support rates?

To answer these questions, we develop a two-period game-theoretic model that
considers two competing retailers, each selling the products of two competing manu-
facturers. We differentiate between product competition and store competition, and
model the LT effects of retail advertising by considering that the retailers’ first-period
advertising activities can impact second-period consumer utility either positively or
negatively. We use the Stackelberg solution concept to solve two games (i.e., with and
without cooperative advertising) and obtain subgame-perfect equilibrium solutions ei-
ther analytically or numerically. We also analyse two simplified versions of the model by
considering special cases of perfectly differentiated products and stores. Comparisons
of profits across games show that the profitability of cooperative advertising for manu-
facturers and retailers depends on the nature and magnitude of the LT effects of retail
advertising and the substitutability of the two products and stores. Also, conditions
under which a cooperative advertising program is a win-win coordination mechanism
for manufacturers and retailers are identified. Contrary to previous research that did
not model retail competition, our findings indicate that retail advertising that does
not affect or hurt the brand in the LT should not be supported.

The rest of the paper is organised as follows. First, we present an overview of
the relevant literature on cooperative advertising in competitive channels. Second, we
describe the model and games and discuss our assumptions. Third, we describe the
methodology used to derive the equilibrium solutions for each game under the general
and the simplified model formulations and compare equilibrium outcomes. Finally, we
conclude and discuss the research and managerial implications.
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2. Literature review

The theoretical literature on cooperative advertising programs in supply chains is
extensive. Aust and Buscher (2014a) and Jørgensen and Zaccour (2014) offered ex-
cellent comprehensive reviews of works in this field. We focus on theoretical studies
that have modelled competition either between manufacturers, retailers, or both. Ta-
ble 1 summarizes the literature relevant to this research and highlights our distinctive
contributions.

The theoretical literature that has analysed the profitability of cooperative advertis-
ing programs in competing supply chains can be categorized into static and dynamic
models. Static models consider that advertising effects are limited to current sales and
have no effect on subsequent-period sales. In this research stream, Bergen and John
(1997) used a Hotelling model and showed that cooperative advertising programs can
benefit a single manufacturer selling through multiple retailers. Assuming a similar
supply chain structure, Aust and Buscher (2014b) relied on a utility-based demand to
assess whether retailers should cooperate or act independently when the manufacturer
offers cooperative advertising support. Karray and Amin (2015) used an aggregate
demand function and found that, while cooperative advertising is a profit-enhancing
mechanism for the manufacturer, it may hurt the retailers’ profitability, especially
when demand is less sensitive to retail prices and stores are highly substitutable.

A few works proposed static models considering a supply chain where multiple man-
ufacturers are selling to competing retailers (Karray and Zaccour, 2007; Karray, 2015;
Karray et al., 2017b; Liu et al., 2014). As we do in this research, Karray and Zaccour
(2007) considered two manufacturers selling their products through two competing
retailers. In this configuration, each retailer carries the products of the two manufac-
turers. Their paper disregarded retail prices and focused on advertising competition
between both the manufacturers and retailers. These authors found that the prof-
itability of cooperative advertising for channel members is determined by the levels of
store and product substitutability/ differentiation. In particular, cooperative advertis-
ing programs have the characteristics of a prisoner’s dilemma for manufacturers when
their products are highly substitutable, while they only benefit the retailers when their
stores are sufficiently differentiated. Cooperative advertising support rates increase as
the level of substitutability between products and stores respectively increases and
decreases.

Considering two competing manufacturers and retailers, Liu et al. (2014) focused
on a set-up where each retailer carries only the product of one manufacturer. They
solved for equilibrium prices and advertising efforts assuming exogenous support rates
and found that while manufacturers can benefit from cooperative advertising, retailers
do not. This is because cooperative advertising increases channel prices, which leads
to a contraction of consumer demand. Using a similar supply chain structure, Karray
(2015) studied a cooperative advertising problem but did not assess its profitability.
Finally, Karray et al. (2017b) considered various channel structures where two compet-
ing manufacturers can potentially sell their products through two competing exclusive
retailers and each supply chain member makes both pricing and advertising decisions.
The manufacturers also have the possibility of adopting integrated channels to sell
directly to consumers. The impact of vertical and horizontal externalities on the ef-
fectiveness of cooperative advertising programs were examined. Among others, they
found that the profitability of cooperative advertising depends on the levels of price
and advertising competition.

The literature about cooperative advertising in competitive channels that models
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Strategic
pricing

Retailers carry
multiple products

Positive LT retail
advertising effects

Negative LT retail
advertising effects

1 manufacturer, 2 retailers
Sigué and Chintagunta (2009) x
He et al. (2011) x
Chutani and Sethi (2012) x x
Chutani and Sethi (2014) x
Aust and Buscher (2014b) x
Karray and Amin (2015) x
Huang et al. (2018) x x

2 manufacturers, 1 retailer
Karray et al. (2017a) x x x

2 manufacturers, 2 retailers
Karray and Zaccour (2007) x
Liu et al. (2014) x
Karray (2015) x
Karray et al. (2017b) x
Chutani and Sethi (2018) x x
This paper x x x x

Table 1. Summary of the literature: Cooperative advertising in competitive supply chains

advertising LT effects has most often used differential game models, which assume that
advertising is done continuously and produces carryover effects that depreciate over
time. As a result, manufacturers also continuously support retailers’ advertising over
time. Most of these works studied a channel configuration in which a manufacturer
deals with competing retailers (e.g., Chutani and Sethi, 2012, 2014, 2018; He et al.,
2011; Huang et al., 2018; Sigué and Chintagunta, 2009). In particular, Huang et al.
(2018) considered that competing retailers’ local advertising activities can either ben-
efit or harm the brand image of the manufacturer’s product in a set-up where prices
are fixed. They showed that cooperative advertising can be beneficial when advertising
effects are not too harmful or when the brand’s initial image is low. This result is in
line with Jørgensen et al. (2003) who considered a similar problem but did not account
for competition at any level of the supply chain.

Competition between manufacturers is disregarded in this research stream with
the exception of Chutani and Sethi (2018) who investigated cooperative advertising
arrangements in a supply chain formed by multiple manufacturers who are dealing
with multiple retailers. Their model focused exclusively on advertising and assumed
exogenous prices. Their findings indicated that the profitability of cooperative adver-
tising for both manufacturers and retailers depends on, among others, the level of
competition. When symmetric channel partners are considered, manufacturers do not
offer cooperative advertising programs, as these damage their profits to the benefit of
retailers. In addition, manufacturers provide large (small) cooperative advertising sup-
port to retailers when the level of substitutability between products (stores) is high.
Finally, the differential game literature about cooperative advertising in competing
supply chains has relied on aggregate models. Also, as we can see in Table 1, with
the exception of Huang et al. (2018), it has not accounted for possible harmful LT
advertising effects on brand goodwill or sales.

Different from these works, Karray et al. (2017a) used a two-period model to study
the effectiveness of cooperative advertising in a supply chain with a manufacturer, but
no retail competition. They accounted for positive and negative LT retail advertising
effects and found that the profitability of cooperative advertising for the manufacturers
and the retailer depends on the nature and magnitude of the advertising LT effects and
the level of product substitutability. Karray et al.’s (2017a) findings extended those in
Huang et al. (2018) and Jørgensen et al. (2003) who also modelled the harmful long-
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term impact of advertising. They showed that it is not in the interest of manufacturers
to offer cooperative advertising programs when their products are fairly substitutable
or when the advertising effect is highly negative.

As we see in Table 1, this study contributes to the existing literature about coop-
erative advertising programs in competitive supply chains as follows. First, our model
captures positive as well as negative effects of retail advertising over two periods. Sec-
ond, it differentiates between retail and manufacturer competition. Third, we solve
for both advertising and pricing decisions in the supply chain. Finally, while many
works in the literature relied on aggregate demand models, we use a demand function
that is derived from maximization of consumer utility. This allows the model to better
capture and interpret the effect of the firms’ strategies on consumer utility and sales.

3. Models

Consider a supply chain formed by two competing manufacturers selling their prod-
ucts to two competing retailers. The manufacturers and retailers are strategic players,
making their decisions over a two-period planning horizon. They play a sequential
game à la Stackelberg where manufacturers are leaders and retailers are followers.

The decisions made by the players are described next. In each period j, each retailer
k sets his retail price, pijk, for the manufacturer i’s product (i, j, k ∈ {1, 2}) and
the latter sets her wholesale price, wij . In period 1, each retailer also decides on his
local advertising effort, aik, which consists of a variety of activities, including ads in
local media, direct mail, in-store displays, and store catalogues that stimulate local
sales. When manufacturers offer cooperative advertising, they also set cooperative
advertising support rates, si, in the first period of the game. All notations considered
in the model are included in Table 2.

To focus on the long-term effects of local retail advertising, we assume that retailers
and manufacturers make their advertising decisions in the first period of the game
(Karray et al., 2017a; Mart́ın-Herrán and Sigué, 2017b). This assumption is based on
the observation that manufacturers usually commit to their cooperative advertising
rates for a long period of time (e.g., over a few months, up to one or two years).
The retailers’ local advertising decisions also involve commitments with advertising
agencies to design advertising campaigns in TV, radio, and other local media or to
create advertising materials such as catalogues, billboards, and in-store displays (Gou
et al., 2020). These commitments and other considerations explain why many firms
adopt pulsing strategies where advertising is used for a certain time duration followed
by periods of non-advertising activity (Freimer and Horsky, 2012; Mart́ın-Herrán and
Sigué, 2017b).

We also assume that each manufacturer offers the same cooperative advertising
support rate and wholesale price to both retailers. This is to abide with legal anti-
discriminatory requirements in countries such as Canada and the U.S., such as the
Robinson–Patman Act of 1936. This legislation proscribes the granting of any price-
related advantage to a purchaser that is not made available to its competitors.

3.1. Games and sequence of play

To investigate the effects of cooperative advertising in a channel with competing man-
ufacturers and retailers, we solve the following two games. The No Cooperative Adver-
tising (NCA) game refers to the situation where manufacturers provide no advertising
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k index for retailers, k = 1, 2
i index for products, i = 1, 2
j index for periods, j = 1, 2
wij wholesale price of manufacturer i in period j, wij > 0
pijk price of product i sold in retail store k in period j, pijk > wij

ai1k advertising for product i by retailer k in period 1, ai1k > 0
mj retail margin in period j, mj > 0
si cooperative advertising rate offered by manufacturer i, si ∈ (0, 1)
dijk demand for product i sold in retail store k in period j, dijk > 0
Uj consumer utility in period j, Uj ≥ 0
gik baseline (intrinsic) utility for product i sold in store k, gik > 0
θk product substitution effect in retail store k, θk ∈ (0, 1)
βi store substitution effect for product i, βi ∈ (0, 1)
αk long-term advertising effect for retailer k, αk ∈ (−1, 1)
Mij profit of manufacturer i in period j, Mij > 0
Rjk profit of retailer k in period j, Rjk > 0

Table 2. Summary of notations

support to retailers (si = 0, i ∈ {1, 2}), while the Cooperative Advertising (CA) game
is played when each manufacturer i proposes a cooperative advertising support rate,
si 6= 0 (i ∈ {1, 2}), to retailers. These games represent what-if scenarios that allow us
to study the effects of cooperative advertising programs. Specifically, comparison of
equilibrium outputs obtained in the NCA and CA games helps to assess the impact of
cooperative advertising programs on the supply chain members’ profitability as well
as on strategic pricing and advertising decisions.

Whether or not the manufacturers offer cooperative advertising programs, we con-
sider that the manufacturers and retailers play a Stackelberg game where the manu-
facturers are leaders and the retailers are followers. At each stage of each game, the
manufacturers or retailers play Nash.

The sequence of play for the two games can be formally described as follows, for
i, k = 1, 2.

• NCA game: This game is played in four stages. In the first stage, the manufac-
turers play Nash and simultaneously decide on their first-period wholesale prices
(wi1). In the second stage, the retailers also play Nash. They simultaneously react
to the manufacturers’ wholesale price announcement and set their first-period
pricing and local advertising decisions. In the third stage of the game, the man-
ufacturers play Nash and simultaneously choose their second-period wholesale
prices (wi2), knowing all announced first-period decisions (wi1, pi1k and ai1k). Fi-
nally, the retailers simultaneously set their second-period prices (pi2k) knowing
all announced decisions in the previous stages of the game (wi1, pi1k, ai1k, and
wi2).
• CA game: This game is also played in four stages. First, the manufacturers

play Nash and announce their respective first-period wholesale prices (wi1) and
their cooperative advertising rates (si). Second, the retailers play Nash and si-
multaneously set their first-period prices (pi1k) and local advertising decisions
(ai1k), knowing the manufacturers’ first-period wholesale prices and cooperative
advertising rates. Third, the manufacturers play Nash and choose their second-
period wholesale prices (wi2), knowing their first-period wholesale prices and
cooperative advertising rates as well as the retailers’ first-period prices and local
advertising decisions. Fourth and finally, the retailers play Nash and simulta-
neously decide on their second-period prices (pi2k), knowing all previously an-
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nounced decisions. This sequence of decision making is based on the observation
that many manufacturers announce their cooperative program terms and keep
them unchanged for long periods that can span a year or two (see examples
in the Introduction section). Also, retailers are generally aware of manufactur-
ers’ cooperative advertising offers when they make their advertising and pricing
decisions.

3.2. Demand functions

To obtain the demand functions, dijk, of product i at the store of retailer k in period
j, we adapt the quadratic consumer utility function in Spence (1976) which has been
widely used in economics and management science (Choi and Coughlan, 2006; Häckner,
2000; Singh and Vives, 1984). The utility formulation in period j is given by

Uj =
∑
k=1,2

∑
i=1,2

(
[g + fj(aijk)] dijk − d2

ijk/2
)
−
∑
k=1,2

(θd1jkd2jk)−
∑
i=1,2

(βdij1dij2)

−
∑
k=1,2

∑
i=1,2

(pijkdijk) ,

where f1(ai1k) = aijk and f2(ai1k) = αai1k.
This linear quadratic utility formulation exhibits the following classical economic

properties: (i) the representative consumer’s utility of owning a product decreases as
the consumption of the substitute product increases; (ii) the marginal utility for a
product diminishes as the consumption of the product increases; and (iii) the value
of using multiple substitutable products is less than the sum of the separate values of
using each product on its own (Samuelson, 1974). The characteristics of the demand
functions provided are desirable in most substitutable product contexts in the real
world, as they ensure, among others, that the consumption of one product comes at
the expense of the other, and that consumers can reach a level of saturation, where
there is no longer any interest in acquiring additional units of either product.

The parameter g is positive and represents the baseline (intrinsic) utility when
retailers do not advertise and products are perfectly differentiated. This formulation
assumes that advertising for a product affects its baseline value through the advertising
function, fj(aijk) (as in Liu et al. (2014) and in Karray et al. (2017a)). In the first
period, it consists of the baseline utility (g) increased by the positive advertising
effects undertaken for the product in the first period (ai1k). In the second period, the
expanded baseline utility consists of g, and the positive or negative effect of advertising
in the second period (αai1k). The parameter α denotes the LT effect of retail local
advertising on consumers’ marginal utility. We have assumed that the marginal impact
of local advertising undertaken by each retailer is the same for each product in the
LT, as retailers tend to use the same local media for their promotional activities.
This parameter can be set to zero when first-period local advertising does not impact
consumers’ utility in the second period. It can take positive values (α > 0) when
the type of local advertising activities undertaken contribute to stimulating repeat
purchase. Finally, it can also take negative values (α < 0) when local advertising
damages product preference and quality perception over time (Ataman et al., 2010;
DelVecchio et al., 2006; Herrington and Dempsey, 2005; Guyt and Gijsbrechts, 2020).
This is based on empirical evidence that advertising and promotion activities impact
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the consumer utility intercept over time (Sriram et al., 2007). Our formulation assumes
that retailers and manufacturers are symmetric. This implies that the retailers and
products are fairly similar, and the effects of retailers’ local advertising on consumer
evaluations of the different products are identical.

The interpretation of the different utility parameters can be easily inferred by look-
ing at the marginal utility of consumption for each product i in each period j and at

each store k : ∂Uj

∂dijk
= g+ fj(aijk)− dijk− θd(3−i)jk−βdij(3−k)− pijk, i, k, j = 1, 2. The

parameter θ ∈ [0, 1) denotes the rate of decline of marginal utility of consumption for
one product with respect to the consumption of the competing product sold at the
same store. It represents the degree of substitutability or the intensity of competition
between the two products. When the two products are perfectly differentiated, θ = 0.
Otherwise, consumers who patronize a given store find some level of substitutability
between the two products.

Finally, the parameter β ∈ [0, 1) is the rate of decline of marginal utility of con-
sumption for one product with respect to the consumption of the same product sold
at the competing store. It represents the level of competition between stores. This
parameter captures the extent to which consumers care about where they make their
purchases. In particular, when β = 0, competition between stores for each product
does not exist. This means that consumers are attached to stores where they make
their purchases. Possible explanations for consumer attachment to stores can include
store location and the type of associated services they provide.

The demand functions are obtained by maximizing the above consumer utility func-
tion. In each period j, the utility-maximizing consumer will optimally allocate the

quantities consumed by solving the first-order conditions: ∂Uj

∂dijk
= 0 for i, k = 1, 2.

Solving these conditions, we obtain the following demand functions for i, k = 1, 2:

di1k = γ + δ (pi1k − ai1k) + ε
(
pi1(3−k) − ai1(3−k)

)
+ η

(
p(3−i)1k − a(3−i)1k

)
(1)

+λ
(
p(3−i)1(3−k) − a(3−i)1(3−k)

)
,

di2k = γ + δ (pi2k − αai1k) + ε
(
pi2(3−k) − αai1(3−k)

)
+ η

(
p(3−i)2k − αa(3−i)1k

)
(2)

+λ
(
p(3−i)2(3−k) − αa(3−i)1(3−k)

)
,

where

γ = g[(1− β)2 − θ2](1 + β − θ)/µ, δ = −(1− β2 − θ2)/µ,

ε = β(1− β2 + θ2)/µ, η = (1 + β2 − θ2)θ/µ, λ = 2βθ/µ,

and the abbreviated expression µ is such that µ = [1− (β − θ)2][1− (θ + β)2].
The above demand system is economically meaningful provided the following condi-

tions are satisfied: the market potential is positive (γ > 0), own-price effect on demand
is negative (δ < 0), cross-price effect is positive (min (ε, η, λ) > 0), own-price effect is
larger than all other prices’ effects (|δ| > max (ε, η, λ)), and local advertising exhibits
opposite effects on demand compared with price, which is verified in this case. Given
that β, θ ∈ (0, 1) , it is easy to demonstrate that these restrictions are satisfied when
the following condition is verified: 1 − β2 − θ2 > 0. This condition means that de-
mand will not be economically viable, as defined above, if both store and product
substitutability levels are high. We assume this condition to be true in the rest of the
paper.

As we can see, the demand functions in the first period depend on the advertis-
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ing efforts and on the prices of each product in each retail store in period 1. The
second-period demands depend on the second-period prices and on the first-period
advertising efforts for each product in each retail store. Note that the market poten-
tial, γ, and all demand sensitivity parameters (δ, ε, η, and λ) depend on both product
and store substitutability parameters (β and θ) in both periods. In the second period,
demand sensitivity to advertising also depends on the LT effect of advertising (α). Our
consumer utility-derived demand functions allow us to represent the effect of substi-
tutability between products and stores separately. This cannot be fully captured with
a conventional linear demand function formulation that is not derived from a consumer
utility function, where γ, δ, ε, η, and λ are the main model parameters (see Lus and
Muriel (2009) for more discussion on the value of utility-based demand formulation).

To get better insights from the demand equations and to study the effect of product
and store competition in our analysis of cooperative advertising, we look at some
special cases. Notably, if the two products do not compete, in other words are fully
differentiated (θ = 0), then all demand parameters related to product competition
would be null (η = λ = 0), and the demand function takes the following form for
i, k = 1, 2:

dθ=0
i1k =

1

1− β2

[
g (1 + β)− (pi1k − ai1k) + β

(
pi1(3−k) − ai1(3−k)

)]
, (3)

dθ=0
i2k =

1

1− β2

[
g (1 + β)− (pi2k − αai1k) + β

(
pi2(3−k) − αai1(3−k)

)]
. (4)

When the two stores are fully differentiated (β = 0), all demand parameters related
to store competition would be null (ε = λ = 0), and the demand function becomes for
i, k = 1, 2:

dβ=0
i1k =

1

1− θ2

[
g (1− θ)− (pi1k − ai1k) + θ

(
p(3−i)1k − a(3−i)1k

)]
, (5)

dβ=0
i2k =

1

1− θ2

[
g (1− θ)− (pi2k − αai1k) + θ

(
p(3−i)2k − αa(3−i)1k

)]
. (6)

3.3. Profit functions

As in many other papers in the marketing literature, we use convex costs to take into
account increasing marginal costs of advertising. In the CA game, each manufacturer i
offers a cooperative advertising support rate, si, to retailers. Manufacturer i’s portion
of retailer k’s local advertising expenses for her brand is sia

2
i1k, while the retailer k’s

remaining local advertising cost for the brand i is (1− si)a2
i1k.

The manufacturers and retailers determine their decisions so as to maximize their
respective profits over the two-period planning horizon. In the CA game, where man-
ufacturer i offers a cooperative advertising program in period 1, her first-period profit
function, Mi1, i ∈ {1, 2}, and the retailer k’s first-period profit for the two brands,
R1k, k ∈ {1, 2}, are given by:

Mi1 =
∑
k=1,2

(
wi1di1k − sia2

i1k

)
,

R1k =
∑
i=1,2

[
(pi1k − wi1)di1k − (1− si) a2

i1k

]
.
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Their respective second-period profits, Mi2 and R2k, are:

Mi2 =
∑
k=1,2

(wi2di2k) ,

R2k =
∑
i=1,2

[(pi2k − wi2)di2k] .

Setting the cooperative advertising support rate to zero (si = 0) in the first-period
profit functions provided above, one obtains the corresponding expressions in the NCA
game where the manufacturers do not offer cooperative advertising programs. Finally,
the above formulation assumes that the retailers do not stockpile and only order the
quantities of products that they can effectively sell in each period.

4. Results

In this section, we obtain the equilibrium solutions and assess the effects of cooper-
ative advertising programs. The general model is very complex due to the extensive
number of parameters and decision variables involved and cannot be fully investigated
analytically. To generate some analytical insights, we first obtain results for the two
simplified versions (particular cases) of this model where either of the two parameters
θ and β is set to zero. The analysis of the general model for θ, β 6= 0 will be performed
in the last subsection.

In each case, we obtain subgame-perfect equilibrium solutions using backward in-
duction for the NCA and the CA games. These equilibria do not require commitment
about pricing and advertising decisions, and they are time consistent since manufac-
turers, as channel leaders, do not have any incentive to deviate from their announced
pricing and advertising policies. We then identify the conditions on the model’s param-
eters for which an interior equilibrium solution is obtained. These conditions guarantee
strictly positive margins, prices, advertising efforts, support rate s < 1, demands, and
profits at equilibrium, as well as strictly concave objective functions (profits) for man-
ufacturers and retailers with respect to their decision variables. When at least one
of these conditions is not satisfied, a game is considered unfeasible and the solution
cannot be implemented. All proofs are in the Appendices.

4.1. Particular case 1: Products are perfectly differentiated (θ = 0)

This case corresponds to the situation where the two products are perfectly differ-
entiated and therefore do not compete with each other (e.g., computer manufacturer
and camera manufacturer). However, two retailers, such as Staples and Best Buy, sell-
ing these two products in the same neighbourhood, compete with each other since
customers can choose to buy these products from one or the other (β 6= 0).

The demand functions for θ = 0 are given by equations (3) and (4). In this case, we
are able to analytically characterize the unique interior equilibrium solutions for both
the CA and NCA games. For simplicity, we include these expressions in an appendix
(see Appendix A for details). Note that while there is no product competition in this
case, the results are not equivalent to modelling a supply chain with one manufacturer
and two retailers. This is because we solve both manufacturers’ problems, which affect
retailers’ pricing and advertising decisions.
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To identify the impact of cooperative advertising on the players’ profits in the case
of perfectly differentiated products, we compare the equilibrium solutions of the NCA
and CA games when they are both feasible. The findings of our analytical inquiry are
summarized in the following proposition.

Proposition 1. When products are perfectly differentiated (θ = 0), the manufactur-
ers’ profits over both periods are higher in the CA game than in the NCA game, in
other words,

ΠCA
M > ΠNCA

M .

Proposition 1 shows that cooperative advertising always benefits the manufacturers
of perfectly differentiated products regardless of the nature of the long-term effects
of retail advertising. This result can be explained by analyzing the impact of CA on
equilibrium strategies (see Proposition 4 in Appendix B). In fact, when cooperative
advertising is offered, competitive retailers increase their advertising investments in
the first period. This is in line with managerial practice, as CA acts as an incentive
to boost retail advertising activities. Given that higher advertising efforts increase
demand, retailers also charge higher first-period prices. In this case, retailers take
advantage from the positive effect of advertising on consumer utility to increase prices
at equilibrium. Despite the increase in first-period prices, the first-period demands
are ultimately expanded. Further, to compensate for their cooperative advertising
costs and to overcome any possible negative impact of retail advertising in the second
period, manufacturers charge higher wholesale prices in the first period. The additional
manufacturers’ revenue compensates for the added cost created by the cooperative
advertising program and ultimately results in higher manufacturers’ profits overall.

The comparison of the retailers’ profits for the NCA and CA games is more complex
and does not lead to analytical insights. We therefore resort to numerical simulations
for 100 different values of α, in the interval (−1, 1) (a mesh of 0.02), and 100 different
values of β in the interval (0, 1) (a mesh of 0.01) while fixing g = 1 without loss of
generality. This leads to a numerical analysis of the expression (ΠNCA

R −ΠCA
R ) for 10, 000

value combinations of parameters α and β. The comparisons are conducted exclusively
in areas of the parameter space where both the NCA and CA games are feasible. The
next claim summarizes the numerical findings.

Claim 1. When products are perfectly differentiated (θ = 0), retailers prefer the NCA
game to the CA game, in other words,

ΠCA
R < ΠNCA

R .

Thus, in the case of perfectly differentiated products, retailers are always better
off when they do not participate in manufacturers’ cooperative advertising programs.
Any gain they may realize in terms of margin or/and demand increase due to their
participation in cooperative advertising programs is lost in the additional advertising
expenditures they have to incur, which ultimately intensifies the advertising war be-
tween them (see Proposition 4 in Appendix B). In this case, the nature of the long-term
effects of retail advertising does not affect retailers’ preferences.

Compared with previous studies that only accounted for retail competition, our
results generalise the findings in Sigué and Chintagunta (2009) to a setting where
the supply chain includes a second differentiated manufacturer, retail advertising can
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generate negative effects, and prices are endogenous decision variables. While we find
similar results to Chutani and Sethi (2012) for the manufacturers, our results diverge
as to the impact of cooperative advertising for retailers. Also, our findings differ from
Karray and Amin (2015) who found that retailers could benefit from cooperative ad-
vertising for high levels of competition between stores in a static setting. Finally,
Huang et al. (2018) was the only work that modelled the long-term effect of retail ad-
vertising in one-manufacturer, two-retailer supply chain. These authors did not assess
the impact of cooperative advertising for retailers but showed numerically that the
manufacturer benefits from the cooperative agreement when retail advertising is not
too harmful, and loses otherwise. This divergence in our findings can be explained by
our different modelling approach, since we solve for prices while Huang et al. (2018)
did not. Supply chain members adjust their pricing decisions following the implemen-
tation of cooperative advertising programs, which makes it possible for manufacturers
to alleviate any harmful impact of these programs.

4.2. Particular case 2: Retailers are perfectly differentiated (β = 0)

The case β = 0 corresponds to the situation in which two competitive products (e.g.,
Dell and HP computers) are sold by two perfectly differentiated retail stores. Among
others, retail differentiation may be due to remoteness, such that consumers who
patronize one retail store find it difficult to consider the other as an alternative. Each
retailer is in a relative local monopoly situation.

The demand functions for β = 0 are given by equations (5) and (6). In this case, we
are able to analytically characterize the unique interior equilibrium solutions for both
the CA and NCA games. For simplicity, we include these expressions in the appendix
(see Appendix B for details). The manufacturers’ optimization problems take into
account both retailers’ sales and cooperative costs (in the CA game). Therefore, this
case extends the model in Karray et al. (2017a) who considered two manufacturers
selling to a single retailer to the case of two non-competing retailers.

To examine the impact of cooperative advertising, we compare the analytical ex-
pressions of the players’ profits for the two games using numerical analysis for a com-
bination of 1, 000 different values of α in the interval (−1, 1) and 1, 000 different values
of θ in the interval (0, 1). The comparisons are conducted exclusively in areas of the
parameter space where both the NCA and CA games are feasible (i.e., interior equi-
librium conditions are verified). We present the findings of these comparisons in the
following claim.

Claim 2. When retailers are perfectly differentiated (β = 0), whether manufacturers
and retailers benefit or not from cooperative advertising depends on the values of the
parameters α and θ.

To illustrate the result in this claim, we refer to Figure 1 which reveals that when
stores are perfectly differentiated, manufacturers and retailers may face four different
situations. In the first, manufacturers prefer the CA game, while retailers are better
off playing the NCA game (ΠCA

M > ΠNCA
M and ΠCA

R < ΠNCA
R ). This mostly happens

when the products are highly differentiated (θ < 0.2). In the second situation, both
manufacturers and retailers prefer the CA to the NCA game (ΠCA

M > ΠNCA
M and ΠCA

R >
ΠNCA
R ) when the products are moderately substitutable (0.2 < θ < 0.3) and first-period

retailer advertising expands second-period demands. Third, both manufacturers and
retailers prefer the NCA game to the CA game (ΠCA

M < ΠNCA
M and ΠCA

R < ΠNCA
R ) when
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the products are moderately substitutable and first-period retailer advertising reduces
second-period demands. Finally, manufacturers prefer the NCA game, while retailers
are better off playing the CA game (ΠCA

M < ΠNCA
M and ΠCA

R > ΠNCA
R ), especially when

the products are relatively highly substitutable (θ > 0.3).
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Figure 1. Comparison of manufacturers’ and retailers’ optimal profits in the different games (β = 0)

These results are qualitatively different from those reported in Karray et al. (2017a).
In particular, these authors found that cooperative advertising mostly benefits two
competing manufacturers and a single retailer even when retail advertising generates
negative effects in the second period. Contrary to these results, we find that the retail-
ers do not benefit from cooperative advertising for α < 0. Further, both manufacturers
and retailers simultaneously prefer cooperative advertising only in a small area where;
(i) the first-period retail advertising generates high enough positive LT impact, and
(ii) the manufacturers’ products are moderately substitutable. Finally, as we can see in
Figure 1, cooperative advertising is only beneficial to manufacturers for θ < 0.4. This
threshold is larger in Karray et al. (2017a) (higher than 0.5). Therefore, the required
level of competition between products that ensures the profitability of cooperative
advertising for manufacturers decreases with the number of retailers. Qualitatively,
however, the two works are consistent in that cooperative advertising is less (more)
attractive to manufacturers (retailer(s)) when the competition between products is
relatively high.

4.3. General model

We now turn to the general model for which the demand functions are given in Equa-
tions (1) and (2). Contrary to the two previous particular cases, this formulation allows
for substitutability both between products and between stores. An example in this case
is Staples and Best Buy stores located in the same neighbourhood and selling HP and
Dell computers.

We obtain and characterize a unique interior equilibrium solution in the NCA game
(see Appendix C). However, we are unable to obtain a closed-form equilibrium solu-
tion in the CA game. Therefore, we resort to numerical analyses. With the help of
Mathematica 11.0.1.0, we express the retailers’ and manufacturers’ optimal strategies
as functions of the cooperative advertising support rates, s1 and s2. Because of the
symmetric nature of the game, we look for symmetric equilibria by solving a nonlinear
equation for a common cooperative advertising support rate, s = s1 = s2.
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We develop a numerical algorithm in Matlab R2014b to identify the possible so-
lutions to this equation and carry out several simulations. We consider the following
values for the parameter β: 0.1, 0.2, 0.3, 0.5, 0.7, and 0.9. For each of these values, we
solve the nonlinear equation characterizing the optimal value of s for different values of
α and θ. In particular, we solve this nonlinear equation for 100 different values of α in
the interval (−1, 1) and 100 different values of θ in the interval (0, 1). For each of these
100× 100 pairs (θ, α), we solve the nonlinear equation considering different initial val-
ues of s in the interval (0, 1] (1000 initial values of s for each pair (θ, α) are considered).
Note that, in some cases, for the same value of the pair (θ, α), the nonlinear equation
may have multiple solutions or multiple equilibria. We make sure that the positivity
and concavity conditions are satisfied for each of the obtained equilibria. These condi-
tions guarantee concave manufacturers, and retailers’ problems, positive equilibrium
solutions, and a positive support rate s < 1 (feasibility conditions). When multiple
equilibria are feasible, the numerical algorithm is set to select the support rate, s, that
generates the greatest profits for the manufacturers’ as supply chain leaders.

The results obtained from our numerical simulations are hereafter presented in
claims and illustrated through examples provided in Figures 2 to 6 for specific values
of β = 0.1, 0.3, 0.7, α ∈ (−1, 1), and θ ∈ (0, 1).

We start by analysing the feasible domains of the optimal solutions of the NCA and
CA games. The examples in Figure 2 show that the feasible domains of both the NCA
and CA games shrink as the parameter β takes larger values. In other words, the two
games are less likely to be played if the retailers become highly substitutable. Further,
given the level of competition between retailers, the two games are less likely to be
played when the parameter θ takes relatively large values or the two brands are highly
substitutable. Also, everything else being equal, both the NCA and CA games can
be feasible regardless of the nature and intensity of the long-term advertising effects.
This finding suggests that the fact that local advertising can harm future sales should
not, on its own, prevent manufacturers from supporting it. Note also that the CA
game always has a smaller feasible domain than does the NCA game. In addition, the
feasibility conditions of the CA game imply the fulfillment of those of the NCA game.
Finally, the feasibility of either of the two games depends on the combination of the
long-term effects of local advertising, and on the levels of competition between brands
and between retailers.

4.3.1. Sensitivity analysis of the support rate

We focus here on the cooperative support rate, s, in the CA game. In particular, for
all feasible values of s at equilibrium, we study the effect of changes in the main model
parameters, α, θ, and β on s.

The sensitivity analysis of s with respect to parameters α and θ is carried out by
fixing the value of β as previously described. For each value of β, we generate a grid for
different values of α and θ such that there are 100 different values of α in the interval
(−1, 1) and 100 different values of θ in the interval (0, 1). For each of these 100× 100
pairs (θ, α) that belong to the area where scenario CA is feasible, we compute the sign
of the derivative of s with respect to α and θ. The sensitivity analysis of the support
rate s with respect to parameter β is carried out locally. Following the same procedure
described before for each fixed value of β, denoted as β̃, we analyse the sign of the
derivative of s with respect to β near β̃. This derivative has been computed for each
of the 100 × 100 pairs (θ, α) that belong to the area where scenario CA is feasible.
These simulations lead to the following numerical results.
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Figure 2. Feasible and unfeasible regions for both games β = 0.1 (upper left); β = 0.3 (upper right); β = 0.7

(lower).

Claim 3. In the general game where θ, β 6= 0, the sensitivity analysis of the support
rate, s, with respect to the model parameters, is as follows:
1. The support rate, s, always increases with α.
2. The support rate, s, increases with θ if α > 0 and decreases with θ if α < 0.
3. The support rate, s, can increase or decrease with β.

The first finding suggests that, as expected, the manufacturers’ cooperative adver-
tising support rate increases as the LT advertising effect becomes stronger. The second
result indicates that the level of competition between the manufacturers’ products in-
fluences their cooperative advertising support rate differently, depending on whether
the LT advertising effects are positive or negative. When advertising positively affects
future consumer utility for the product (α > 0), manufacturers should provide a larger
support rate to their retailers at equilibrium when their products are close competitors
than when their products are differentiated. Alternatively, when advertising negatively
affects consumers’ utility for the product (α < 0), manufacturers’ support rate should
be lower with higher levels of product competition.

Finally, the effect of store competition on the support rate depends on the LT
effects of advertising and on the level of product competition. Figure 3 provides an
illustration of these results. As we can see, for low levels of product competition, the
effect of changes in β on s is mostly negative for positive LT advertising effects and can
be positive or negative for α < 0. These effects are reversed when product competition
is high, meaning that differentiation between the manufacturers’ products is low. In
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Figure 3. Sensitivity analysis of the support rate with respect to β near β = 0.1 (upper left); β = 0.3 (upper

right); β = 0.7 (lower).

this case, the support rate increases with β for positive LT advertising effects and
mostly decreases with higher values of β for α < 0.

We now compare the optimal outcomes of the NCA and CA games in order to
identify the impact of cooperative advertising in the context of the general model. In
particular, we examine how cooperative advertising affects the strategies and profits
of both manufacturers and retailers over the two-period planning horizon.

4.3.2. Comparison of equilibrium strategies

Numerical simulations are conducted to identify how the players’ decisions as well as
the retailers’ margins, mj , j ∈ {1, 2}, and demands both in the first and second periods
compare in the NCA and CA games for β = 0.1, 0.2, 0.3, 0.5, 0.7, and 0.9, as well as
α ∈ (−1, 1), and θ ∈ (0, 1) . We find the following numerical results.

Claim 4. In the general game where θ, β 6= 0, regardless of the parameters’ values,
the first-period retail prices, advertising efforts, margins, and demands in the NCA
and CA games compare as follows:

pCA1 > pNCA1 , aCA1 > aNCA1 , mCA
1 > mNCA

1 , dCA1 > dNCA1 ,

pCA2 ≥ pNCA2 , wCA2 ≥ wNCA2 , mCA
2 ≥ mNCA

2 , dCA2 ≥ dNCA2 iff α ≥ 0.

The comparison of first-period wholesale prices in the CA and NCA games shows
that, in most areas of the feasible parameter space (dark blue-coloured area), the

17



first-period wholesale prices are higher in the CA than in the NCA game (i.e., wCA1 >
wNCA1 ). The exception in this case is that for small values of the parameter β (β < 0.3),
the first-period wholesale prices can also be higher in the NCA game than in the CA
game. Figure 4 provides an illustration of this result for β = 0.1. It shows that high
product substitutability combined with highly negative long-term advertising effects
lead to lower wholesale prices with CA.
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Figure 4. Comparison of first-period optimal wholesale prices in the different games (β = 0.1)

The findings illustrated in Figure 4 suggest that the manufacturers’ cooperative
advertising programs stimulate more advertising investments from retailers, which ex-
pand the demands for the two products at the retail level and allow the retailers to
increase their retail prices. Because of the symmetric nature of the models, retailers’
advertising could be viewed as generic advertising that expands the baseline demand
for the product category and benefits equally the sales of the two manufacturers and
retailers. Therefore, in such a context, the manufacturers’ cooperative advertising pro-
grams contribute to lessening retail price competition, regardless of the level of dif-
ferentiation of the two products and retail outlets. However, as illustrated in Figure
4, cooperative advertising can also intensify first-period wholesale price competition
when advertising significantly damages second-period sales and the two products are
highly substitutable in the feasible domain (light blue-coloured area). In this case, the
intensification of wholesale price competition only benefits the retailers who maintain
higher retail prices in the CA game.

The comparisons of the second-period decisions and outcomes critically depend on
the nature of the LT effects of the first-period advertising efforts, α. In particular, if ad-
vertising generates no carryover effect (i.e., α = 0) the second-period prices, margins,
and demands are identical in the NCA and CA games. Alternatively, if first-period
advertising positively (negatively) affects the second-period sales or expands (dimin-
ishes) the baseline demands for the products, the second-period prices, margins, and
demands are higher (lower) in the CA game than in the NCA game. This finding
holds regardless of the levels of differentiation of the products and retail outlets. In
other words, cooperative advertising may intensify (reduce) second-period price com-
petition between manufacturers and retailers if advertising contributes to diminishing
(expanding) post-advertising sales.
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4.3.3. Comparison of equilibrium profits

We numerically compare the players’ profits in the NCA and CA games for β =
0.1, 0.2, 0.3, 0.5, 0.7, and 0.9. We consider 100 different values of α in the interval
(−1, 1) and 100 different values of θ in the interval (0, 1). For each value of β and each
of these 100×100 pairs (α, θ), we numerically compare the players’ profits in the NCA
and CA games.

Claim 5. In the general game where θ, β 6= 0, the profitability of cooperative adver-
tising programs for the manufacturers mostly depends on the levels of differentiation
between the two products and between the two retailers.

Figure 5 illustrates the results for the comparisons of the manufacturers’ profits. As
we can see, when the products and retailers are both well differentiated (i.e., low β
and θ), cooperative advertising enhances the manufacturers’ profits. In this case, the
products as well as the retailers are in quasi-monopolistic situations. The advertising
support provided by each manufacturer benefits her product quasi-exclusively, as no
retailer feels the need to attract the rival’s customers. For relatively high levels of store
differentiation (low β), meaning that consumers are attached to retail outlets, coop-
erative advertising becomes less attractive for the manufacturers when their products
become more substitutable (high θ). Manufacturers engage, via their cooperative ad-
vertising programs, in an advertising war that pushes the retailers to advertise their
products more than necessary. As a result, the manufacturers spend higher amounts
to support retailers’ advertising than the revenue generated by the incremental retail
advertising, due to their cooperative advertising programs.

Conversely, cooperative advertising is always attractive for the manufacturers when
the retailers become highly substitutable (large β). As per the feasibility conditions,
their products in this case can only be well differentiated. In these conditions, man-
ufacturers do not feel the need to compete heavily on advertising, so they support
retail advertising only moderately. The end result is that cooperative advertising costs
incurred by the manufacturers are lower than the incremental revenue obtained. These
results differ from those provided by the cooperative advertising literature for supply
chains with two manufacturers and two retailers. The static models in the litera-
ture provide contradicting results. Karray and Zaccour (2007) found that competing
manufacturers always benefit from the cooperative program. Considering only prod-
uct competition, Liu et al. (2014) found that symmetric manufacturers only benefit
from such programs for low levels of product competition without solving for the co-
operative advertising rate. Using a similar assumption, Karray et al. (2017b) found
a positive effect when price competition is high. Chutani and Sethi (2018) found a
negative impact using a differential game with symmetric supply chain members and
non-strategic prices. Different from these results, Claim 5 shows that when strategic
pricing and advertising decisions are considered in a context of both retail and product
competition through a utility-based demand, the profitability of cooperative advertis-
ing for manufacturers is highly dependent on the competition intensity at both levels
of the supply chain.

Claim 6. In the general game where θ, β 6= 0, the profitability of cooperative advertis-
ing programs for the retailers mostly depends on the levels of differentiation between
the two products and between the two retailers.

Similar to the manufacturers’ case, this claim shows that the profitability of co-
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Figure 5. Comparison of manufacturers’ optimal profits in the different games. β = 0.1 (upper left); β = 0.3

(upper right); β = 0.7 (lower).

operative advertising programs for the retailers mostly depends on the levels of dif-
ferentiation between the products and retailers. Figure 6 illustrates the comparisons
of the retailers’ profits. For the opposite reasons this time, when the products and
retailers are both well differentiated (both β and θ are low), cooperative advertising
hurts the retailers’ profitability. For relatively high levels of store differentiation (low
β), cooperative advertising becomes attractive for the competing retailers when the
products become more substitutable (higher θ). Conversely, cooperative advertising is
less attractive for the retailers when they are highly substitutable and the products
are relatively well differentiated.

These results can be explained by exploring how cooperative advertising impacts
equilibrium strategies (Claim 4). For low β, the increased cost of advertising, and even
the lower second-period revenues in the case of negative LT advertising effect, can
be compensated for by the additional first-period retailers’ revenues for low enough
θ. However, as product substitutability increases, this competitive pressure limits the
retailers’ gains and ultimately results in losses. For high β, competitive pressure be-
tween retailers leads to insufficient first-period retailers’ gains to cover the additional
investments in advertising entailed by the cooperative advertising program, regardless
of α and second-period retail revenues.

Claim 6 provides different insights to those provided in the related literature. In
fact, the impact of cooperative advertising on competing retailers’ profitability has
been found to be either always positive (Chutani and Sethi, 2018), always negative
(Karray et al., 2017b; Liu et al., 2014), or positive for low levels of retail competition
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Figure 6. Comparison of retailers’ optimal profits in the different games. β = 0.1 (upper left); β = 0.3 (upper

right); β = 0.7 (lower).

(Karray and Zaccour, 2007). Our results offer new explanations as to why retailers
may not participate in cooperative advertising programs.

Claim 7. In the general game where θ, β 6= 0, the manufacturers’ and retailers’ pref-
erences diverge for the implementation of cooperative advertising programs in most
areas of the feasible parameter domain.

Consistent with our analysis from Claims 5 and 6, in most areas of the feasible
parameter domain, the manufacturers’ and retailers’ preferences diverge. Figure 7
illustrates this claim by combining the findings in Figures 5 and 6. As we can see,
when the manufacturers prefer the CA game, the retailers prefer the NCA game,
and vice versa. Note that cooperative advertising agreements are voluntary programs
by which manufacturers first announce their rates, then retailers decide to opt in or
out (Aust and Buscher, 2014a; Jørgensen and Zaccour, 2014; Karray et al., 2017b).
Therefore, cooperative advertising programs can only be implemented when additional
incentives, such as side payments, are provided to either party in need. Without such
incentives, cooperative advertising is not sustainable. Figure 7 also illustrates that, in
some limited areas, both players agree to play either the NCA or the CA game. In
particular, the CA game is preferred by both the manufacturers and retailers when
the level of store differentiation is very high (β ≤ 0.1), the products are moderately
substitutable (0.2 < θ < 0.3), and local advertising has enough positive effects on
long-term sales (α > 0.3). This is illustrated in the dark blue-coloured area of Figure
7 for β = 0.1. The findings of the case β = 0 presented in Figure 1 are qualitatively
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Figure 7. Comparison of manufacturers’ and retailers’ optimal profits in the different games. β = 0.1 (upper

left); β = 0.3 (upper right); β = 0.7 (lower).

In summary, Table 3 shows how the results of our general model compare to existing
works in the cooperative advertising literature that model competition at one or more
levels of the supply chain.

5. Conclusion

This study investigates the profitability of cooperative advertising programs in a sup-
ply chain where two competing manufacturers sell their products through two compet-
ing retailers. We develop and solve a two-period game-theoretic model that takes into
account strategic pricing decisions and allows for positive and negative LT effects of
retail advertising. Contrary to the literature about cooperative advertising, our model
differentiates between retail and manufacturer competition. It also captures positive
as well as negative effects of retail advertising over two periods. Further, it accounts for
both advertising and pricing decisions and uses a demand formulation that is derived
from maximization of consumer utility. We analyse the profitability of cooperative
advertising programs by comparing equilibrium strategies across two games (with and
without cooperative advertising) in three scenarios. In two special cases where either
products or stores are perfectly differentiated, we obtain closed-form solutions and
both analytical and numerical results. In the general case where both products and
stores are substitutable, we develop a numerical algorithm to obtain solutions in the
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Effect of CA on manufacturer(s) prof-
its

Effect of CA on retailer(s) profits

1 manufacturer, 2 retailers
Sigué and Chintagunta (2009) + -
He et al. (2011) NA NA
Chutani and Sethi (2012) + -
Chutani and Sethi (2014) + (depends on margins) +
Aust and Buscher (2014b) NA NA
Karray and Amin (2015) + +/- (depends on retail competition)
Huang et al. (2018) +/- (depends on LT ad effects) NA
2 manufacturers, 1 retailer
Karray et al. (2017a) +/- (depends on retail competition

and LT ad effects)
+/- (depends on retail competition
and LT ad effects)

2 manufacturers, 2 retailers
Karray and Zaccour (2007) + +/- (depends on retail competition)
Liu et al. (2014) + +/-
Karray (2015) NA NA
Karray et al. (2017b) +/- (depends on product competi-

tion)
mostly –

Chutani and Sethi (2018) - +
This paper +/- (depends on product and retail

competition and LT ad effects)
+/- (depends on product and retail
competition and LT ad effects)

Table 3. Comparison of results obtained in this paper with the literature

cooperative advertising game and compare solutions using extensive numerical analy-
sis.

In the general case where both products and stores are substitutable, our find-
ings indicate that whether manufacturers benefit from cooperative advertising mostly
depends on the levels of substitutability/differentiation between the two products
and stores. In particular, cooperative advertising enhances the manufacturers’ prof-
its when the two products and stores are well-differentiated, or their products are
well-differentiated and the stores are highly substitutable. Conversely, cooperative ad-
vertising is profitable for the retailers when the stores are well-differentiated and the
products are highly substitutable. Despite these apparent incompatible preferences
between manufacturers and retailers, they can all jointly benefit from cooperative ad-
vertising providing that the stores are well differentiated, the products are moderately
substitutable, and retailers’ advertising generates enough positive LT effects.

This research stresses the importance of considering the LT effects of retailer adver-
tising when assessing cooperative advertising programs for bilateral oligopolies. A key
finding of this research is that manufacturers should not consider cooperative adver-
tising in this channel structure as an effective channel coordination mechanism when
retailer advertising does not affect, or when it hurts post-advertising consumer util-
ity. In that sense, our research adds to Karray and Zaccour (2007), who investigated
this same channel structure in a static one-period game and disregarded LT advertis-
ing effects. Our findings support the view that, under some conditions, cooperative
advertising may be used to align the interests of manufacturers and retailers when re-
tail advertising generates enough LT positive impact, which benefits all supply chain
firms. Conversely, manufacturers should not support retail advertising that negatively
affects future sales. A company such Mitsubishi Motors is therefore right to ban this
type of retail advertising from its cooperative advertising programs. We also find that
manufacturers should increase or decrease their advertising support to retailers with
the level of product differentiation, depending on whether retail advertising generates
positive or negative LT effects. Static one-period game models, such as those reviewed
earlier in this paper, cannot offer this type of insights. Our findings also differ from
those in Chutani and Sethi (2018) who used a differential game model and assumed
fixed prices. They found that, when symmetric channel members are considered, com-
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peting manufacturers always seem to lose from cooperative advertising programs to
the benefit of retailers, implying that cooperative advertising cannot be implemented.

Finally, this research highlights the importance of modelling competition at both
the manufacturing and retailing levels. Compared with a supply chain with competing
manufacturers and a monopolistic retailer (Karray et al., 2017a), results from the spe-
cial case of retail differentiation show that adding a non-competitive retailer can change
channel members’ interest in cooperative advertising programs. In addition, retail com-
petition, even when very low, makes cooperative advertising programs attractive for
manufacturers as it stimulates retailer advertising, positively affects demand, and al-
lows manufacturers to charge higher wholesale prices. The effect of modelling retail
competition is more drastic for retailers than it is for manufacturers. Contrary to a mo-
nopolistic retail channel setting, competing retailers do not benefit from cooperative
advertising, in most cases. Also, while manufacturers’ and their monopolistic retailer’s
preferences are aligned in most cases, accounting for retail competition can make the
interests of these channel members almost irreconcilable. Manufacturers have no choice
but to encourage retailers to invest in local advertising, which also contributes to LT
sales. Our findings from the special case of product differentiation show that coop-
erative advertising agreements offered by manufacturers of differentiated products to
competing retailers always benefit the manufacturers but not the retailers. This result
differs from previous research that modelled the LT effects of retail advertising in a
one manufacturer, two-retailer supply chain (Huang et al., 2018), mainly because we
solve for prices in our modelling approach.

Future research can extend our work in many ways. For example, while cooperative
advertising can stimulate retail demand, it also can impact its inventory planning
and related costs (De Giovanni et al., 2019). Such considerations can also impact
consumers’ preferences (e.g., stockouts). Other promotional and advertising efforts
(e.g., manufacturers’ and retailers’ national brand advertising) can also be taken into
account to further understand how these decisions interact to influence consumers’
preferences for products and supply chain profits. Also, alternative formulations can
model retailers’ digital campaigns which may require a more continuous advertising
effort. Finally, the role of media agencies can also be explored in competitive supply
chain settings (Gou et al., 2020).
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