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ABSTRACT

Among various types of cooperation strategies, co-marketing partnership is one kind
of lateral relationship between firms at the same level in the value chain. Although co-
marketing partnership is growing in popularity recently, it has received little attention
in the literature. This thesis aims to quantify the benefit of co-marketing partnership
and to provide a game theoretical perspective on how this type of cooperation creates
value for partnering firms and even international brand, their common upstream
suppliers.

This thesis examines equilibrium strategies and performance of both first best
situation and decentralized-decision situations. In a first-best situation, we explore the
potential of a co-marketing alliance and find that its value (i.e. an additional and
different marketing effort) is mainly driven by the complementing power and the
reduction in cost because of the co-marketing effort. In situations where firms make
their decisions separately, we compare four models with a benchmark model (before
alliance) under two different business scenarios and with two different profit-sharing
mechanisms. We work out the equilibrium strategies for the firms involved in all these
situations, and derive market conditions under which co-marketing alliance activities
can improve supplier’s and distributor’s performance. These conditions can provide
the theoretical basis for managers to decide how to improve firms’ performance during

the alliance process
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It is worth noting that as shown by our results, the value of a co-marketing alliance is
determined by the complementing power brought by the co-marketing partner and the
cost reduction effect brought by this new structure of cooperation. In a first-best
situation, the alliance can benefit from an extra effort put in at a lower effort cost. In the
situations where players make their decisions separately, it is intuitive that the original
system can achieve better performance when a third party introduced, a co-marketing
partner, can bring positive influence to demand. Unexpectedly, we find that even when
the co-marketing partner might bring negative influence to the demand, the firms
involved still achieve better performance under certain market conditions. It is due to
the positive influence brought by this new structure of partnership which compensates
the effort cost put in. In addition, as indicated in the numerical studies, the cooperation
activities can help the firms with promoting products of even lower price sensitivity. It
is also worth noting that the co-marketing cooperation activities are especially suitable
for the products with relative low price sensitivity in the market.

The numerical studies add to the implications by comparing the performance of
supplier and distributor between the models. For Scenario I where the distributor pays
for the co-marketing partner’s effort, the performance with revenue sharing
mechanism is better than that of fixed-payment mechanism under the same settings.
While in Scenario II where the supplier pays for the co-marketing partner’s effort,
fixed payment is favor to improve the supplier’s performance compared with revenue

sharing mechanism.
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CHAPTER 1 INTRODUCTION

In August 2009, LEO Paper Group, a leading global printing company, and DCH
Logistics Company, a global logistics company and the Asian distributor of many
international brands such as Heineken, Pocari and Sunraysia, Pizza Hut, Seven-Eleven
and Wal-Mart (China), announced a strategic alliance to offer their international
upstream suppliers a co-marketing solution package from product designing, printing,
packaging to distribution service. In this alliance, LEO provides packaging design and
printing services, and DCH provides the corresponding logistics services. Both
companies are headquartered in Hong Kong, and are market leaders in their respective
industry segments, i.e., paper printing and logistics, especially in Hong Kong markets.
More specifically, DCH client base covers fast moving consumer products, restaurants
fast food chains, cosmetics, food and seasoning from all over the world. Through the
alliance, LEO garners new business by serving DCH’s existing customers, and DCH
enhances its customer loyalty through the added value service offered by the alliance.
International suppliers of DCH not only greatly benefit from sharply reduced import
duties and distribution costs but also enhance the popularity of their products in the

local market.

This kind of cooperation is a fascinating example of the so-called “co-marketing”
partnerships. Among various types of co-operative strategies, co-marketing
partnerships are becoming more and more prominent in the global environment. The
activities are growing in popularity and “involve considerable sums of money”

(Ebenkamp, 2007).



Unlike vertical partnership such as manufacturer-distributor partnership, co-
marketing partnership are defined as “lateral relationships between firms at the same
level in the value added chain ... they are contractual relationships undertaken by
firms whose respective products are complements in the marketplace” (Bucklin and
Sengupta 1993). However, co-marketing alliance has received little attention in the
literature. With the same customer base, partnering firms from different industries
complement their advantages and expertise through co-marketing alliances and are

able to jointly offer value-added products or service to their common customers.

Co-marketing alliances hold huge potentials. In the case of Leo and DCH’s alliance
introduced above, one of DCH’s international suppliers, Almond Roca, a famous
American chocolate manufacturer, has to spend a long time and incur high cost of
repacking and handling in USA of its products for the Chinese market. With the value-
add service offered by the alliance, Almond Roca is able to shorten the time required
for delivering its products to market, and save almost 30% of material cost and 25% of
logistics cost. Especially, Almond Roca estimates that the alliance might help generate
60% more sales due to the sharply reduced cost. The case of LEO and DCH
demonstrates that how co-marketing partnerships create value for international brands.
Another good example is in tourism service industry. It is common to combine carrier
service, hotels, guided tour lines, restaurants and night clubs to offer the foreign
tourists a travel package that is more convenient and modestly priced. In addition, a
well-known example in telecom industry is the cooperation between Apple Inc. and
China Unicom. China Unicom has developed 3G networks for iphone series in China,

and has collaborated with Apple’s local distributor to jointly market smart phone such
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as iphone 4 in Chinese market. Therefore, it is useful to explore the process of value

creation by co-marketing partnership so that managers can make decisions accordingly.

The analytical framework is built upon game-theoretical models involving three
parties: the two partnering firms and an international brand, playing the role of
“supplier”. Prior to the formation of alliance, the supply chain consists of the
international supplier and a local distributor. The local distributor places an order
according to market demand, and the ordered quantities, in marketable packages, are
shipped from the home country to the target market and are distributed to the market or
downstream retailers. Under the co-marketing partnership, a third party joins in with
the distributor to provide a value-added service that may enhance the supplier’s
product appeal to local market and reduce the distributor’s unit import cost. The
international supplier can choose to deal with either the distributor or directly with the
third party, which we define as the “co-marketing partner”. Both scenarios are
considered to examine the impact of alliance on all the three parties and their supply
chain. We also identify the necessary conditions for maintaining the alliance
relationship and work out equilibrium strategies and profit of supplier, distributor and
co-marketing partner under all these situations. These implications can be used for
deciding whether to adopt a co-marketing alliance and how to improve firms’

performance in the alliance.

We aim to explore how this type of partnership creates value for the three parties
involved, i.e., international supplier, local distributor and a co-marketing partner of the
distributor. We examine the business potential brought by this new mode of

cooperation by first considering a first-best situation, assuming that perfect
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coordination between supplier, distributor/retailer and the co-marketing partner can be
achieved. We compare the first-best situation with the situation before alliance. The
results indicate that when the effort level from a third party (co-marketing partner) has
a positive influence on market demand, the optimal system profit increases. We also
find that even when the effort from the co-marketing partner has a negative influence
on demand, the optimal system value may still increase due to cost savings in this kind

of alliance structure under certain market conditions.

We later will examine the situations where players involved make their decisions
separately, as they do in reality. We construct several three-stage games to discuss two
business scenarios and two profit-sharing mechanisms. To model the alliance process,
we consider two different business scenarios according to the industry practices. The
scenarios are decided by the party who should pay for co-marketing partner’s effort.
Situations in reality vary due to different nature of services offered and different
requirements from international suppliers. We also consider two profit-sharing
mechanisms-- revenue sharing and unit fixed-payment between the partnering firms
inspired by industrial examples presented earlier. We are principally concerned with
equilibrium strategies the involved firms adopt under different situations. All these

discussions shed light on how firms involved perform in co-marketing alliances.

Moreover, we compare the four models under two business scenarios and two
profit-sharing mechanisms with a benchmark model that includes only an international
supplier and a local distributor, and establish the conditions under which the firms will
be better off than the performance of the original system. We reach the conclusion that

the conditions are related with market size, price sensitivity, effort-demand sensitivity
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and cost-benefit ratio of the co-marketing partner. Our analysis reveals that the main
influence brought by a co-marketing partner includes the following two aspects: (1)
supplier’s and distributor’s revenue, arising because of the extra effort output from
distributor and co-marketing partner under alliance; (2) the cost of effort input,
influenced by distributor’s and co-marketing partner’s equilibrium strategies. In a first-
best situation, the alliance can benefit from both extra effort output and lower effort
cost. While in the situations of decentralized decisions, the costs of effort increase in
the situations where players separately make their decisions. However, the benefit of
effort output under these cases compensates the costs of effort input under certain

conditions.

The rest of the thesis is organized as follows.

Chapter 2 provides an overview of the relevant literature. Previous work on related

issues is summarized and discussed, and complementarities of this work are explained.

Chapter 3 describes formulation of the model in terms of demand and cost functions,
two different business scenarios, two profit-sharing mechanisms and timing of the
game. We fully discuss our model and define the relevant marketing environment.

Assumptions of the model are also explained.

Chapter 4 first explores the first-best situation under co-marketing partnership and
compares performance of systems before and after the cooperation. Later, we develop
the models under two business scenarios where partnering firms choose to adopt profit
sharing mechanisms of revenue sharing or unit fix-payments. We derive their
analytical equilibrium strategies under all these situations and the relevant necessary

conditions to ensure the uniqueness of equilibrium strategies. We also establish the
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conditions under which firms’ performance is likely to be better than that of the

original system.

Chapter 5 summaries the entire work and presents our conclusions. We also present

the managerial implications of our results.
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CHAPTER 2 LITERATURE REVIEW

In this chapter, we review the existing literature related to co-marketing alliance and
profit-sharing mechanisms adopted in alliance activities under different business

scenarios.

Researchers have examined several issues related to alliances in recent years,
covering topics such as stability of alliances (e.g., Das and Teng, 2000), inter-partner
learning (e.g., Osland and Yanrak, 1995; Anand and Khanna, 2000; Hamel, 1991),
alliances processes and evolution of alliances and outcomes (e.g., Zollo, Reuer and
Singh, 2002; Das and Teng, 2002; Doz, 2007). Although there is a rich mass of
literature focusing on empirical examination of alliance processes and alliance
outcomes evaluation, little attention has been paid to the motivation that drives the
formation of alliances and the quantitative benefits brought by a certain type of
alliance to the partnering firms. This thesis aims to explore how a co-marketing

alliance motivates the partnering firms’ cooperation and makes the firms better.

To explore motivations that drive the formation of alliances, scholars have classified
alliances according to their attributes. Bleeke and Ernst (1993) developed a
classification based on business relationship of allied firms. They divided the alliances
into six types: collisions between competitors, alliances of the weak, disguised sales,
bootstrap alliances, evolutions to a sale and alliances of complementary equals. They
further pointed out that alliances of complementary equals are likely to last much
longer than other types. Varadarajan and Cunningham (1995) provided a review of

major contributions to the literature, describing broad categorizations such as alliances
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between firms with complementary and different resources, firms that access similar
resources to lower cost, functional categorizations such as joint manufacturing,
marketing or product development agreements, and intra- and inter-industry
categorizations. Jarratt (1998) summarized the previous work and pointed out the
existence of a vertical partnership between retailers and suppliers in the value chain,
and lateral partnership between retailers and firms in another industry at the same level
in the value chain. The two partnerships allow a company to access and configure
capabilities or resources in a way not easily replicable by competitors, thus providing
enhanced effectiveness in current markets or facilitating entry into new markets. This

kind of classification is generally more accepted by researchers.

Co-marketing alliance, discussed in this thesis, belongs to complementary
resources combination. Defined as “lateral relationships between firms at the same
level in the value added chain ... they are contractual relationships undertaken by
firms whose respective products are complements in the marketplace” (Bucklin and
Sengupta 1993), co-marketing alliances represent a form of “symbiotic marketing”,
which was first proposed by Adler (1966). Adler had forecast decades ago that this
type of alliances “will become more and more important to business” and qualitatively
analyzed the different possible modes of these alliances and the corresponding benefits.
Today, the increasing number of these alliances has proven Alder’s prediction.
Varadarajan and Rajaratnam (1986) revisited Alder’s paper and identified the
differences in the nature and scope of symbiotic marketing partnerships. They explored
the implementation of intensive growth and diversification strategies by citing

examples of joint promotion, market development and market penetration activities.
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Buklin and Sengupta (1993) defined co-marketing alliance as a form of “working
partnership” that involves ‘“contractual relationship undertaken by firms whose
respective products are complementary in the marketplace”. They empirically
examined the characteristics of co-marketing alliances and concluded that “co-
marketing alliances prosper when projects have been well selected, partners chosen
carefully, and relationship structured toward balance.” The authors also identified that
co-marketing alliances are of significant value for research as they could provide
sustainable competitive advantages for partnering firms. Wilfred did a series of
research works on alliances of the same function such as alliances with similar
resource and cross-functional, i.e., alliances with complementary resources. The
authors (2000) first built theoretical models of three types of alliances and compared
the results under the situation of same-function alliance, parallel development and
cross-functional alliances. Later they (2005) established a two-stage model to explain
how the number of networks and technology platforms and market sensitivity affects
investments of partnering firms. Recently, they examined alliances in terms of
similarity of resources and the number of partners in an alliance and found that
partners in cross-functional alliances may invest more in their respective alliances than
those in a same-function alliance. Our research complements their work by
establishing theoretical models to discuss quantitative benefits of co-marketing
alliances in the globalized business environment instead of empirical examination and
qualitative analysis. We explore performances of partnering firms and their common
upstream suppliers and examine how co-marketing alliances benefit all the parties

involved in the alliance.
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The most popular methodology recent years in modeling the alliance motivation and
stability in operation management area is to adopt the cooperative game theory. The
cooperative game theory can be applied in a situation where “a group of decision
makers undertake a project together in order to increase the total revenue” (Imma
Curiel, 1997). The cooperative game theory addresses two main concerns: (1) how to
execute the project as a whole in an optimal way; and (2) how to allocate the surplus or
share cost among the participants. Nagarajan and Bassok (2008) used the Nash
bargaining concept to analyze the situation where a single assembler buys
complementary components from multi-suppliers and assembles the components into
the final products. In their model, first, a group of suppliers forms an alliance and then
negotiates with the assembler to allocate profit. Yin (2010) discusses how market
demand conditions influence pricing decisions among a group of perfectly
complementary suppliers. She analyzed stability of the coalition under exponential
demand, isoelastic demand and linear-power demand functions. Our paper, however,
does not consider adopting the cooperative game theory, for two main reasons: (1)
compared to the total surplus an alliance generates, we are more concerned with
individual benefits and equilibrium strategies under decentralized decision making by
individual partners. Especially, the participants involved in our model play different
roles in the supply chain, including supplier, distributor or retailer, and a co-marketing
partner, who is at the same value chain level as the distributor/retailer; (2) another aim
of our paper is to discuss how different profit-sharing mechanisms between partnering
firms influence firms’ performances. We conduct several three-stage game theoretical

models to analyze performance of the alliance under different scenarios.
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Another issue involved in this thesis is profit-sharing mechanisms used in the alliance.
Different contracts adopted can influence on marketing decisions and/or the alliance
outcome. Chisholm (1997) examined and compared the choice between profit sharing
and fixed-payment compensation using data of contracts from the motive industry.
Sharing compensation constitutes an incentive to transfer a percentage of company’s
profits, while fixed-payment compensation implies a fixed payment without
considering profit performance of the firms. Wilfred (2000) discussed alliance
performance under equal profit sharing (each partner wins half of the total profit) and
proportional profit sharing (partners share the gains in proportion to their individual
investments). However, in real business situations, alliance managers find it difficult to
precisely evaluate inputs of different partners. Nault and Tyagi (2001) explored two
implementable mechanisms of horizontal alliances: a linear transfer of fees and an
equal share in alliance profits generated from a royalty on each member’s sales. They
concluded that these two incentive mechanisms might be more useful to coordinate the
situation where customers are mobile in different regions, that is to say, to coordinate
demand externalities among alliance members. Pavan and Ramarao (2010) considered
an adverse selection model and explored two types of contractual agreements,
including outcome-based and action-based contracts, in the organizational settings
with varying levels of demand externality. They focused on the impact of information
asymmetry, and their results reveals that the nature of demand externality among the

partner plays a critical role in the choice between the two contracts they discussed.
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Our work focuses on two common profit-sharing mechanisms usually adopted in
alliance: revenue-sharing mechanism and fixed-payment mechanism. We are

interested in exploring how the profit-sharing mechanisms influence firms’ decisions.
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CHAPTER 3 THE MODEL

In this chapter, we develop our model to explore how a co-marketing alliance
motivates partnering firms. A co-marketing alliance can improve the performance of
the product and has potential to enhance end-customer demand, or it can help reduce
the supplier’s cost due to the type of service the co-marketing partner offers. We
model a supply chain system with one supplier and one distributor. In the initial
system, the supplier ships products to the retailer at an ex ante wholesale price, and the
distributor sells the products to the market. Under a co-marketing alliance, a third party,
who is at the same level in the value chain as the retailer and plays the role of the
retailer’s co-marketing partner, offering complementary products or services that help
promote supplier’s products. In general, the co-marketing partner may have an
expertise in certain aspects of value-added services, technology or product
development. The two firms, retailer and the co-marketing partner, make joint efforts

to generate additional revenue by sharing cost or enhancing the demand.

3.1 Demand function

Prior studies have proved that in many settings, downstream distributor or retailer’s
sales effort has a significant influence on market demand (Jeuland,1983; Krishnan,
2004). Downstream distributor or retailers can influence demand by advertising, sales
promotion or offering value added service and guiding end-customers purchases with

sales personnel. Given effort-dependent demand function D,=y(p,e,), D is a joint
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function of price p and effort level e, without alliance. To gain insights into how the

alliance operates, we consider a common specific demand curve:
D,=a+ ke, —bp

where a denotes the market size, and k& and b represent the effort sensitivity and
price sensitivity of demand, respectively. This requirement is not restrictive and
captures many other forms of effort. For example, the additive effort model can be

rewritten as a multiplicative model (Krishnan, Kapuscinski and Butz, 2004).

Impact of a co-marketing alliance can be reflected in two aspects. On one hand, a co-
marketing alliance can broaden the total market size, i.e., more customers may be
attracted from alternative markets. On the other hand, the alliance might influence
demand by influencing price elasticity, which means existing customers are willing to
pay a higher price for the product. To better analyze the influence brought by co-
marketing alliance, we model our demand under alliance with the multiplicative form

of D=g(e,)(a—bp+ke), where g(e,) is a function about effort level from the co-

marketing partner, representing the demand influence brought by the co-marketing

partner. We model this demand influence g(e,) as a concave function, that is to say,

2
M >0, and Ie(e) < 0. This fits the fact that the marginal effectiveness of effort

2
de, e,
is decreasing.

Another important reason for adopting the multiplicative form of demand function
is the complementary sales efforts offered by the distributor/retailer and the co-

marketing partner. A co-marketing alliance depends on cooperation between
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distributor/retailer and the co-marketing partner in a spirit of teamwork. The
complementary nature of their activities and specialized skills that these activities
entail imply that the two partnering firms come together to realize the value of alliance.

An additive form of demand function, such as D = g(e,)+(a—bp+ke,), implies that
the choice of one effort level is independent of the other, which does not represent the
spirit of a co-marketing alliance.

In our model, we use the specific form: g(e,) =e¢,”, 0 <a <1, where @ measures
the impact of under the co-marketing alliance on demand, for our analytical framework.
Thus, the market demand the alliance would face would be

D=(a+ ke, —bp)e,”

In a price-sensitive market environment, we assume that when facing market demand,

the distributor/retailer will sell all products by choosing an appropriate price.

3.2 Cost function

Costs involved in alliance activities mainly include supplier’s production cost and
effort puts in by the distributor/retailer and the co-marketing partner. We use cto

denote unit production cost of supplier, V,(e) to denote the cost of effort of the

distributor, and V,(e,) to represent the cost of effort from the co-marketing partner.

To be consistent with the literature (Cohen and Klepper, 1992, 1996; Krishnan,
2004), we assume convex effort cost rather than linear effort costs. Zangwill (1968)

pointed out that the linear cost assumption is often not realistic, and usually leads to
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extreme results. Convex costs are often attributed to “diminishing returns from R&D
expenditures or to diseconomies of scale that, in practice, can be linked to
bureaucracies in a larger firm that stifle creativity and impede innovation” (Bhaskaran

and Krishnan, 2009). Therefore, we assume that both V(e,) and V,(e,) are strictly

2
§ @y Ve
de, de’

1 1

increasing and convex, which means V,(e;)>0, an >0, for

i=1,2. Throughout this thesis, we use S, and [, to denote the convexity parameters
of distributor/retailer and co-marketing partner, respectively, and £, >1

Consequently, the effort cost of distributor/retailer ¥(e,) and the effort cost of co-
marketing partner V,(e,) would be respectively Vi(e)=e” and V,(e,)=e,” ,

respectively

We also assume that the supplier only has a unit production cost of ¢ during the
production process, and other fixed costs such as production set up cost do not affect

the decisions and will be ignored in our models.

3.3 Two different business scenarios

After introducing a co-marketing partner in the supply chain system, the
distributor/retailer and its partnering firm work together to realize the value of

cooperation.

In our model, the distributor/retailer contributes its effort mainly to maintain its
traditional function in direct sales. By observing market demand, the

distributor/retailer chooses an appropriate price to maximize its own profit.
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On the other hand, we assume that the co-marketing partner contributes marketing
effort by offering value-added services or providing technical innovation in products
instead of involvement in the pricing decision. The service or technical innovation the
co-marketing partner offers is based on the fundamental product or service provided by
distributor/retailer. Therefore, to compensate co-marketing partner’s effort, either
supplier or distributor should establish some profit-sharing mechanisms. In accordance
with these practices, we consider two common business scenarios in our models: (I)
when distributor/retailer pays for co-marketing partner’s effort; (II) when the supplier

pays for co-marketing partner’s effort.

e @ (1) Revenue sharing
el

e Proﬁt.sharmg —»(2) Fixed payment
O Y

Scenario | Scenario 11

Figure 3.1 Scenarios under alliance

Note: In Figure 1, S represents supplier, R represents retailer, and C represents co-marketing partner. M

refers to the market.

Figure 1 describes the transactions between the three parties under two business

scenarios we summarized above.

The first scenario (Scenario I) is common in business activities, such as advertising
activities. The local distributor/retailer turns to a third party for the product’s
advertising and promotion. In this scenario, the co-marketing partner does marketing

promotion together with distributor/ retailer or adds value to the product and is paid for
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its effort. This case usually happens when the distributor has more market power, or is

a market leader in the relevant industry.

The other scenario (Scenario II) happens when the supplier pays for co-marketing
partner’s effort. The supplier directly negotiates with co-marketing partner for product
or service offered. This case usually happens when the supplier has a strict requirement
on quality of product and wishes to exercise greater control on the alliance. The
example of LEO and DCH’s alliance verifies this point of view. Ferrero, a famous
Italian chocolate brand, communicates directly with LEO to obtain packaging material

and package design so as to ensure safety and quality.

In our model, we analyze the situations under these two business scenarios. In the
later numerical analysis, we compare these two scenarios, and evaluate the effect of

the two scenarios on the optimal mode of alliance.

3.4 Two types of profit-sharing mechanisms

Firms can engage in alliance activities in numerous ways. To model the alliance, we

start with specific forms of revenue sharing and fixed payment between the firms.

Revenue sharing is an incentive that transfers a portion of company’s profits, while
fixed payment compensation is to give a fixed unit payment irrespective of the profit.
Revenue sharing and fixed unit payment have been shown to be useful mechanisms for
coordination in supply chain and marketing literature, and our interest focuses on how

these two profit-sharing mechanisms influence firms’ strategies and decisions.
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With revenue sharing mechanism, the co-marketing partner gets a fraction of 8
(0<@<1) of the total revenue from either the supplier or the distributor/retailer
(depending upon the business scenarios), whereas the supplier or distributor/retailer
retains (1-6) of the revenue. In our model, @ is a decision variable determined by the

party that pays for co-marketing partner’s effort.

With the fixed payment compensation mechanism, the co-marketing partner can get
payment w, on each unit of products sold. Contrary to the revenue sharing mechanism,
here the sharing parameter w,, is a decision variable of the supplier or the
distributor/retailer instead of an exogenous parameter. Supplier or distributor/retailer
formulate an optimal strategy on w, after judging the market demand and its cost and

finally realize its maximum equilibrium profit.

Our models analyze the situations under these two profit-sharing mechanisms and

compare the performance of the three firms under optimal strategies.

3.5 Timing of the game

We focus on several three-stage games and discuss one first best situation and four
models under two scenarios with two profit-sharing mechanisms. We assume risk

neutrality of the three parties and assume there is no liability constraint.

The sequence of decisions under a certain business scenario is: at first, the supplier
determines the unit wholesale price with the distributor/retailer; then the
distributor/retailer or the supplier (depending on the scenario) decides which kind of

profit-sharing mechanism will be adopted. The firm then determines how the fixed
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payment or revenue should be shared. Finally, the co-marketing partner decides its

effort level to realize its profit according to the sharing parameter.

Table 1 summarizes the characteristics of the models. The co-marketing partner
accepts the offer as long as the alliance could bring it profit, and effort levels can be

chosen after the sharing parameter is settled.

Who will pay for co-
Business Scenario | Profit-sharing Mechanisms | marketing partner’s
effort
Scenario [ Revenue Sharing Distributor/retailer
Scenario [ Fix-payment Distributor/retailer
Scenario 11 Revenue Sharing Supplier
Scenario 1 Fix-payment Supplier

Table 3.5 Models Characteristics

Taylor (2006) examines the sale-timing decisions when the retailer exerts sales effort
prior to or during the selling season. However, our models involve three parties and
two parts of effort level come from the distributor/retailer and the co-marketing partner.
It is difficult for a firm, either supplier or retailer, to verify the co-marketing partner’s
effort level as effort is non-contractible. Thus it is reasonable to assume that
distributor/retailer makes pricing decision before observing the co-marketing partner’s
actual effort level. Distributor/retailer might have to determine its own effort level and
the selling price after estimating co-marketing partner’s effort. Therefore, although
some other sequences of games might also be feasible, we choose this setup to

investigate channel interactions between supplier, retailer and co-marketing partner.

Without loss of generality, we take the model under scenario I with revenue-sharing

mechanism as an example. The timing of the game is as follows:
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(1) Supplier decides the unit wholesale price w with distributor/retailer;

(2) Distributor/retailer decides its effort level e, after estimating the co-marketing

partner’s effort level e, and decides a selling price p for the products;

(3) Co-marketing partner decides effort level e, according to revenue sharing

parameter @ offered by distributor/retailer.
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CHAPTER4. EQUILIBRIUM STRATEGIES UNDER ALLIANCE

In this chapter, we evaluate the equilibrium strategies and performance of firms
involved the alliance process. We first examine a first-best situation, assuming the
three firms can be perfectly coordinated, and then discuss the situations when players
make their decisions separately under two business scenarios with two different profit-
sharing mechanisms. Subsequently, we compare the decentralized situation with a

benchmark model before alliance.

4.1 First-best Situation

We first present a comprehensive analysis of the first-best situation. We assume
under this first-best situation, all the firms involved make centralized decisions on
pricing strategy and effort output. We explore business potential of a co-marketing
alliance by comparing the performance under first-best situation before and in the

alliance.

The original system contains only a supplier and a distributor/retailer. Supplier
ships the products to the distributor/retailer, and the latter sells the products to
downstream firms or market. When a co-marketing alliance is formed, a partnering

firm is introduced into the original system.

4.1.1 Uniqueness and Existence

We consider the performance of this new system, which includes a supplier, a
distributor, and a third party (co-marketing partner). Recalling our notation from the

earlier chapter, the new system profit under the first-best situation is given below:
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n(p.e,e)=(p—c)gle,)y(p,e)—V(e)—V,(e,)
= (p—c)eza(a—bp +kel)_elﬁl _ezﬁz

where the new system profit includes profit of the supplier, the distributor and a co-

marketing partner of the distributor.

We derive the first order conditions of system profit on p, e, ande, in (4.1.1).

oz =e,”(a+ke, +bc—2bp)=0, 9T =k(p—c)e,” - Be/ =0
op de,
T _ oot Byl =
5 %8 (p—c)a+ke —bp)— e, =0 (4.1.1)
)

The following sufficient condition is given to ensure the existence and uniqueness of

optimal system strategies.

Theorem 4.1.1 When g > ﬁ Al B, +1, the system profit is jointly concave in p, ¢
2

ande,, and there exist unique optimal p, e, ande, that maximize the system profit
7(p,e,e,). The optimal p*, ¢ ande,” can be derived from the first order solution on

P, e ande, from (4.1.1).

Proof: The sufficient conditions to ensure that 7 is jointly concave in p, e ande,

dr  Jdm Iz
dp>  dpde, Opde,
8_7: , 8_7[3 8_7[20; (2) o'z o'z o'z is negative definite.
dp de, Oe dedp de’  deoe,

dr  Jdm Iz
de,0p de,de,  de,’

are: (1)
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When or o Orx 0,

Bp 862 ael

82
|Hl|—ap =—2be," <0;

2 2
|H2|_ 79 an o7 _2b181(:31 l)eza 2 kzezza _2b:31€2a - 2(:31 L)>O
dp® de’ op de, a—bc
k+
€
when £ 22;
o’r, 7w
H H
| 3| a 2| | a Z(a a )
= :Bzezﬁz_z (0[_ ﬁz )eza[Zbﬂl (ﬁ_ 1)61,31—2 - kzeza] + 2bk2azez3a 2([9 - 0)2
@i _ k + k +
= B0 Bhe (B, —a)( -+ LB D 1 gy -1y + KOS D)
+ ke, —bc P bc
€
kB, (p +0!)
— —_ _1 AN o R
(B-af -+ B2 e

Therefore, when —(8,—a)(fB —1)+ kb, (P, -;0()< —(B,—a) B -D+5,(B,+a)<0,
k+4

€

that is when £ >’82+aﬂ
1 ﬂ—a 2

2

+a
So to conclude, when f > b

B, +1, x is jointly concave in p, e, ande,. W

Proposition 1 characterizes a property of system profit.

Proposition 4.1.1 The system profit 7z(p,e,,e,) is supermodular in (e, e,).
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2

>0.1

Proof: It is easy to get that
e,0e,

Supermodularity can be viewed as “the mathematical characterization of the notion
of strategic complementarity” (Topkis, 1998). Proposition 1 tells us that given p, an
increase in e, results in an increase in optimale,”, and an increase in e, also results in

an increase in optimal ¢ . Complementarity between ¢, and e, represents that the

marginal return of effort input from distributor can increase the effort input level of co-
marketing partner, and the marginal return of effort input from co-marketing partner
can also increase the effort input level of distributor. Therefore, the term captures the
internalization of the “complementarity externality”: the alliance allows partners to

internalize the effect of an increase in one firm’s output on its partner’s profit.

4.1.2 Comparison with initial system

To better explore the performance under this alliance structure, we compare this new
system profit with that of benchmark system comprising only one supplier and one

distributor.

Here we use 7, to denote the optimal system profit under the benchmark model
(before alliance), and use 7, to denote the optimal system profit under alliance, and
e,, represents the optimal effort level from the distributor in the benchmark model,

e, represents the optimal effort level from the distributor in the alliance model. In the
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benchmark model, ¥, (e,,) = e,,”" indicates the cost of effort from the distributor, where

[, impacts the cost shape.

Proposition 4.1.2 gives us some implications of the system performance

comparison.

Proposition 4.1.2

(1) If g(e,)=e>1, when 4=2¢___ B (B =Dla=bo)k
kBB -a) B,-2

>0, 7, is larger
than 7, ;
(2) Otherwise, when B(8-2)> B3, and A, >A,, x," could be larger than 7",

_[K(B-1’ - B(B-2D)(a—bc)’

where A, = ,

B(B-2)k’

A = kzﬁlz(ﬁz _a)z (a_bc)z _ﬁl(ﬂZ _a)kz[ﬂl (ﬂz —a)k(a _bc)2 _2k2:62(a —bc] .
’ kﬁlﬂz (:62 —CZ)

Proof:

In benchmark model, 7, =(p—c)(a—bp +ke,)— eoﬁ 0

a—7[:a+keo+bc—2bp, 3—7[=k(p—c)—,3060ﬁUl

dp e,

2
:Bo be 25,-2 —e B

Thus 7z, = e )

(B, -2k’e,’ +2k(a—bc)( B, — e, + f,(a—bc)’
- 4bp,
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s _ k(a+ke —bc)

where ¢, =
2b,
On the other hand,
. 2/8b G2
e et LR

a k(a+ke, —bc)

k(BB - Pa)a+ke — bc) —2k* B, (a+ ke, —bc)
B 4bk BB,

_ BB, —a)k’e +[2k(a—bc) B (B, — @) =2k Bl + B (B, —a)(a—be)* —2kf, (a—be)

4b, B,

where ¢/ = K(a+ ke —be) Jrzl;(}_ be) e”.
1

when g(e,) =e¢,” 21, it is easy to judge: when:

azbe B (B-Da-bok
k ,Bl(ﬁz—()() ,30—2

>0, 7 >7,

otherwise when B,(8,—-2)> B, and A, >A,, 7, > 7, .

_K (B, =D’ = By (B, —2)(a—be)’

where A, = ,

ﬂo (:60 - 2)k2

A = kB (B, — ) (a—be)’ = B(B, — )k’ [B,(B, —)k(a—bc)’ —2k* B, (a—bc] u
’ kﬁlﬁz (132 —0()

Proposition 2 gives us the insight that when the alliance output level from a third

party (co-marketing partner) has a positive influence on market demand, then the
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optimal system profit will increase under some conditions. This is easy to understand
because the optimal system value is supermodular in effort level from the distributor
and the co-marketing partner. Even when the alliance output level brought by co-
marketing partner has negative influence to demand, the optimal system value may
increase due to the cost saving in this alliance structure. The results indicate that the
value of a co-marketing alliance (i.e. an additional and different marketing effort) is
driven by two basic factors: the complementing power and the cost reduction effect of

the co-marketing effort.

We also notice from the above proposition that if there is no technical innovation to

improve effort input efficiency of the distributor, that is to say, if f=/, then the

alliance will not improve system performance when the alliance output level brought
by co-marketing partner has negative influence to demand. We can interpret that under
this situation, the benefit brought by co-marketing partner is not enough to cover the

total effort input cost, thus making the system perform worse.

4.2 Models under Situations of Decentralized Decision Making

In this section, we are interested in discussing the situations where players make their
decisions separately. Under this setting, we first build a benchmark model in the
original system comprising only one supplier and one retailer, and then we explore
several models where the firms perform in the alliance under two different business
scenarios and with two profit-sharing mechanisms (fixed payment and revenue sharing
mechanisms). We find the sufficient conditions to ensure the existence and uniqueness
of equilibrium strategies and profit, and then compare the performance under these
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situations with that of the benchmark model. We aim to examine the conditions under

which the alliance will be better off and create values for all the parties involved.
4.2.1 Benchmark model (BM)

In the benchmark model, we consider a system comprising only one supplier and one

retailer, considering the retailer’s sales effort. The sequence of the game is as follows:
In Stage 1, supplier will decide wholesale price w;
7.(w)=(w=c)(a+ke ~bp")

In Stage 2, retailer will accordingly makes decisions on its effort level e to promote

the products and selling price p to sell the products in the market.

Tp(pse)=(p—w)(a+ke—bp)—e”
We can prove that when 5 >2, 7, (p,e) is jointly concave in p and e. Therefore,
optimal p" and e will fit the first-order conditions where:
a+ke" +bw=2bp", k(p" —w)=Be""

Especially, when =2, the effort cost becomes the form of e, and this quadratic

form of effort cost is frequently adopted in literature (Taylor, 2006). Therefore, the

optimal strategies in the second stage are:

. ka—-kbw . 2a+2bw—wk?
e = 7P = 2
4b—k 4b—k

Therefore, under this situation, optimal wholesale price w" in the first stage is:
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. a+bc
W =
2b

Under the situation when £ = 2, equilibrium strategies are:

. _6ab—k’a—k’bc+2b’c o = k(a—bc) W= a+bc
2b(4b—k*) ’ 24b—k*)’ 2b

and equilibrium profits of supplier and retailer are:

_ (a=bc)’ T = (a—bc)’

- , T, = , k> <4b 4.2.1
T204b-K7) T A(4b—KY) (“2.1)

In the benchmark model, when £ =2, the maximum channel profit, when assuming

(a—bc)?

supplier and retailer are perfectly coordinated, is PRk which is larger than the

3(a—bc)’

the sum of supplier’s and retailer’s profit).
PTIE ( pp profit)

channel profit in our model,

Thus, there exists potential for the system to improve channel performance. In the
following, we explore the situations under co-marketing alliance, and find out the

market conditions when the alliance would better off for all the firms.

4.2.2 Scenario I with fix-payment mechanism (M1)

Under this situation, distributor pays for the co-marketing partner’s effort. With a
fixed payment mechanism between distributor and the co-marketing partner, the

former pays the latter a compensation price for every unit of products sold.
The sequence of a three-stage game is as follows:

(1) The supplier decides wholesale price w;
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T, (w) = (w=c)e, ) (a—bp" +ke)—(e)”
(2) The distributor decides selling price p, unit payment to co-marketing partner w,
and effort level e, ;
7, (p,w,.e)=(p—w—w, e, ) (a—bp+ke)—e”
(3) The co-marketing partner decides effort levele, .
7, (e,)=w,e"(a—bp+ke)—e,

The sufficient conditions for the existence and uniqueness of equilibrium strategies

are given in Theorem 4.2.2.

Theorem 4.2.2 When all of the following conditions are fulfilled, the supplier, the
distributor and the co-marketing partner have unique equilibrium strategies on their

decisions to maximize their respective profits.

(@) 2% 1< p <Pt3e
B,-«a 2

by %< Pk
B,—a 1+pk

Proof:

In Stage 3, 7,(e,) = w,e,” (a—bp +ke,)—e,”> we derive the first-order condition on

the effort, and get: c;”f‘ =aw,(a—bp+ke)e,"" - Be, =0
)

2
d'r,
2
2

So, =a(a-1)w, (a—bp+ke)e,”” — B,(B, —1)e,” > <0 because 0 <a<]1.
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Therefore, 7 ,(e,) is concave in e,.

In Stage 2, we should find sufficient conditions to ensure the joint concavity of 7, on

p, w,and e.

T,(p,w,,e)= (p_W_WA)(ez*)a(a_bp+kel)_e1ﬁl

a B
o
=(p=w—w () (a—bp+ke) T — e

2

We derive the first-order conditions on price and the efforts:

o

aﬂ'D aw, /;aia ﬁﬁja ﬁz s

= (A [(a—bp +hke) ™ ——2—b(p-w— —bp+ke,)”*1=0
» (,32) [(a—bp +ke)) B —a (p=w=w,Na—bp+ke)™"]
o7, ow,sa B, ha A1

=(p—w- : —bp+he)" k- e’ =0
% (p—w=w,)X 7 ) ﬁz_a(a p -+ key) Bre,
O _ (4 b ke [ 4B @y B
aWA 1 ﬂz ﬂz_aﬂz ! /82

The sufficient conditions to fulfill the property of concavity include:

(1) 3o -9 9%
dp de,  dw,
gz, d'z, I'x,
op>°  Odpow, Odpde,
2 2 2
(2) Hessian Matrix o7, 9 7[12) 7y is negative definite.
owodp ow, ow,de
Jodr, Jm, Ix,
dedp deodw,  de’
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ox, dx, O«

Thus, when —2 =—2 =—"2 —(, we have:
op de, dw,
i, aw, 5 g o1 B
=(—2)"“(a—bp+ke)” ™™ [-b —(b+b—="2—)a—bp+ke)]<0
op’ B l B -a b - 1
a27Z_D a a

o -
—_ D _ k2 W — aWA B-a ﬁz —bp+k b-a  _ -1 h-2 0
aelz (p—w=—w,)( ﬁz ) ,32 i (a—bp+ke) ﬁl (131 )e, <

9°r, Poaw, 5 o o a
=(a—bp+ke)" “(—LH) w7 [2 + -D(p-w-w,)]<0
o (a—bp+ke)™ " ( A )mrw ﬁz_aWA ﬁz—a(ﬁz—a p=w=w,)]
%, AW, Ga 7w
o= (g kabp ke
1 2
Fr, aw, 5 o a B ow b
=(—1)"" (a—bp+ke) " {— [(a=bp+ke)=b(p—w-w)——]+—"—}
opow, B, Y B B-a 1 B -a B-a
I, _
deow,
Jodr, Jm, Irx,
dp>  Odpow, dpde
2 2 2
To ensure oz 9 7[’; 0 7 is negative definite, we should make sure that:
owdp dw,” dw,de
oz, J'm, I'=m,
dedp deodw,  de’
L0, aw, 5 g a B
() =2 =(—4">"“(a-bp+ke)” ™ [-b————(b+b—"2—)a—bp+ke)]<0
op’ B 1 B-a b -« 1
o3z, Iz, |
(i) dp®  dpow, _ 9’7,y O'm, Oy
o’r, om,| op° ow]’ dpow,
‘awAap ow,’
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20 2o

aw a B a » . B
=(—24) (a bp +ke) > (=) [b—="2————w, + bW,/ —L2—1>0
/82 1 /8 /82 ﬂz_a ! ! a(ﬁz_
o3z, 7, |
de  Odeow,
thus >0
gz, J'm,
ow,de, ow,’
gz, Jm, I,
dp>  dpow, Opde, Jd’r, I'rm, |
i) o’n, om, Im,|_ 9z, o’ opow,| Iz, (32 by
owop ow’ owoe| 9de’ |z, 'z, | ow, Odedp
dor, Iz, Ix, owop ow/
dedp dedw, de’
C @B (k)P (L
b, YA
i a 2 2 B B2 ka
N=w, 2 E 2 P g s — B +1
H [WA ﬁz_aﬂz_a " a(ﬂz_a)]ﬂle ((a—bp+ke1)(,b’2— 1 ﬁl :
aw, 5 -
G b k) Ko, S
bWA ﬁ2
=bﬁkW ﬂz [ a + ﬂZ_ _
1 Aﬂz_a (B,—a)fk  a—bp+ke,
a
bw,(————+1)
Asw, =(p—w-w,) g -4- bp+kel @ thus pma
B-a b +1),32 a—bp+ke, B, -«
2
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Therefore, from the expression of (1), a group of sufficient conditions to ensure

oz, dxm, 97,
op’ opow,  dpde,
2 2 2

9°7), d 7[12) 07, to be negative definite include the following:
ow,dp ow, ow de,

oz, dxm, 971,

dedp dedw,  de’
(1) @ + @ —-1<0, thatis i < Pk ;

(ﬂz _a):@k (132 —CX) ﬂz -—a 1+ﬂ1k
@ 222,
 —
B, +3a

(3) 20, - B, -3 <0, thatis f <

To conclude, under this group of conditions, 7, is jointly concave in p, ¢ and w,,

20

thus making sure that there exist unique Nash equilibrium solutions. ll

We also explore a property about the relationship between profit performance of

distributor and relevant variables.

Proposition 4.2.2.1 Under this scenario of fixed-payment in co-marketing alliance,

after estimation of co-marketing partner’s optimal effort level e,, for given unit

payment w,, the profit of distributor/retailer 7, (e, p|w,) is supermodularin (e, p).

2

Proof: From the proof of Theorem 4.2.2, we can easily get: 3 Z;D >0. H

€
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Proposition 4.2.2 indicates that given an equal unit paymentw,”, an increase in

distributor’s effort ¢ results in an increase in optimal selling price p~ . Therefore,
when distributor makes decisions after estimating co-marketing partner’s effort level,
the distributor tends to sell at a higher price if its effort level increases under alliance.
In the above problem, let us recall that £, is the effort input parameter of distributor,
and B, is the effort input parameter of co-marketing partner, thus these two

parameters represent firms’ cost input levels; while & can be interpreted as the benefit

level or the alliance output level brought by co-marketing partner. Let us denote
n= £ to represent the cost-benefit ratio brought by the co-marketing partner. Due to
o

the high degree equations that emerge in the middle stage of the game, it is difficult to
derive close-form equilibrium strategies and equilibrium profit for the involved firms,
thus making analytical comparison of the performance with benchmark model

infeasible. Therefore, we consider a special case when S =2, and the cost-benefit

b,

ratio 7 =—= =3, to discuss the properties and performance under this case.
a

The case of f,=2, 7 :& =3 fits our sufficient conditions to ensure the existence
a

and uniqueness of Nash equilibrium solutions. Therefore, in the following stages, we
focus on how the equilibrium strategies come out. To ensure sub-game perfection, we

solve the game backwards.

Stage 3: The co-marketing partner’s profit in this stage is given by:

7, (e,)=w,e,"(a—bp+ke)—e,
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The first-order condition on the effort of co-marketing partner is:

dr,
de,

=aw,(a—bp+ke)e,”" — e, =0,

d’r,

2
2

=a(a—1)w,(a—bp+ke)e,”” — B,(B,—1)e,” > <0 because 0 <ar<1.

Thus 7 ,(e,) is concave in e,, SO:

e’ =(a’wA(a—bp+kel))ﬁ2,a _ (WA(a—bp+ke1)

b, 3 )

Stage 2: The distributor’s profit function in this stage is given by:

3

aw 1 3
)2 (a—bp +ke,)? _612

”D(p’WA’el) :(p_W_WA)(

We derive the first-order conditions on p°, ¢ and w," , and we have:

1 3 1
O (Ba)if(ambp ke )? 2 bp—ww,Nabp +he)*] =0
ap 182 2
or aw, 3 1
aef) =(p—w—-w,)( ﬂzA)ZE(a—bp+ke1)2k—2e1:0
o _ (abp+ ke 105 + L (oo 0y =0
ow, v 1 B, 6 P ! B,

Consequently, the optimal strategies involved in the second stage are given by:

. nw+b—~b*+bnw—an
p = > €
n

1

- 2b* + bnw—an —2b\Nb* + bnw—an
n b

b—~b* +bnw—an kzx/g
w, = 3n , Where n= .
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Stage 1: The supplier’s profit function in this stage is given by:

T, = 3\/45 (w—c)(2b* —an+bnw—2b\b* +bnw—an)

k
Thus, ﬂ:%z —an+bnw+2b\b* +bnw—an +(w—c)(bn— bn )=0
dw Jb* +bnw—an
Suppose m =t,then 2t —bt+an—b> —bnc=0
When b” > n(a—be), t = b+\/9b2 —fan+8bnc
So to conclude, the equilibrium strategies are given by:
W= 4an—3b" +4bnc + b\/%2 —8an+8bnc . _ 4an +3b* + 4bnc — b\/%2 —8an+8bnc

b

8bn 8bn

L+ _ 18" —8an+8bnc—6b/9b* —Ban-+8bnc . _ 3b—/9b’ —8an+8bnc
: 16n A 12n ’

. _b9b*—4dan+4bnc— 3b\/9b2 —8an+8bnc i
e, = [E 8n2 ]

,and n(a—bc)<b’.

i*~b
where n= 6

Therefore, the payoffs for the retailer and the supplier are given by

= 9[—16n>(a—bc)* +72nb*(a—bc)—27b"]
’ 64bk*

b

__9nG3b —\J9* —8n(a—bc))’ —2k° (3b—+/9b> —8n(a —bc))’

422
P 32k%n (422)
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Under this special case, we derive some properties about the equilibrium profit of

supplier and distributor.
Proposition 4.2.2.2
(1) For given a,c,k , there exists a fixed b,, and the equilibrium profit of supplier is

increasing in b when 0<b <b, and is decreasing in b when b>b,;

16(a—bc)
5

27h2

(2) For given a,c,b, when k< , the equilibrium profit of supplier is

increasing in k;
(3) For given a,c,b, there exist fixedk,,k,, for ke (k,k,), the equilibrium profit of
distributor is decreasing in k.

Proof:

(1): From the formula of (4.2.2), we differentiate with supplier’s profit in b :

3
drm, 8k‘c(a—bc)+162k>a b —270k>ch? —729b

db 64k°
2
pp TSk 83"’_“ —405k>c\/b —1458b
Thus —*= b - <0, so 7z, is concave in b.
db 64k ‘

In addition, when 5=0, 7, =0; when b= % ,
C

6480a°c* k> [ —2434* —14404° k" s

~ Ve , Ca 243
T, = e >0;when b=—, 7, =— -
65536¢"k c 64k

<0;

47



. a ) )
therefore, there exists a b, € (0,—), where given other parameters are fixed, 7z, will
c

achieve its maximum at b=5,. When 0<b<b,, 7z, is increasing in b; when b >b,,

7, is decreasing in b.

(2) We conduct the derivative of supplier’s profit function on & and we have:

dm, 1 ((a—bc)2 _27\/b(a—be) | 7290
dk 4k 2 K> 16k

)

_ _ 3
Thus when < 16(@=0¢) 27\b(a be) , 729

>0, that is to say: ar, >0.
dk

5 2
V72 k 16k
So 7, is increasing in k& when k<M.
27b?

(3) We conduct the derivative of distributor’s profit function on & and we have:

) 6"2*/52_"‘]’0)(313—\/?11)(—8#+9JE\/A_H)+3(3b—\/A_H)2(4k4—NZJA_H)
Ty _ 11

dk 163/bk” ’

2 —_—
where /A, :\/%2 —w

therefore when 4k* <9+/b, [A,, <8k*, % <0

since y=9\/3«/A11 is an increasing function in &k, and it has only one point of

intersection with y =4k* and y =8k* when k > 0. It is difficult to derive the point of
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intersection with a close form k. Suppose &, and k, (k, <k,) are the points. Thus

when k1<k<k2,%<o.l

Proposition 4.2.2.2 indicates that under this scenario, a co-marketing alliance faced
with sufficiently high or sufficiently low price sensitivity affects supplier’s equilibrium
profit. This result is explained by the fact that when price is insensitive to demand
fluctuation, or price is sufficiently sensitive to demand, the benefit of effort (due to
decreasing returns of effort) does not increase at a pace faster than the cost of efforts.
Analogously, low effort elasticity of demand is more favorable to the performance of

alliance.

Based on the outcome in (4.2.2), Proposition 4.2.2.3 presents a comparative analysis

with benchmark model (4.2.1).
Proposition 4.2.2.3

As for the supplier:

(1) if 2k* < b, the supplier’s profit under alliance is certainly larger than that in the

benchmark model;

53b*° =27b*

(2) if 2k* >b*, when 2k> +b*> <b and a—b6>m’

the supplier’s profit
under alliance will better off than in the benchmark model.

As for the distributor/retailer:
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2
X

When a—-bc>m , where m is the positive solution of: y=-———— and
4(4b—k7)

= 9n(3b—~9b> —8nx)’ — 2k°(3b—/9b*> —8nx )

32k°n

, the distributor/retailer’s profit is

better than the performance in the benchmark model.

Proof: It can be easily inferred from Proposition 4.2.2.2. B

Compared to the benchmark model, if effort sensitivity of demand is much smaller
than price sensitivity, the supplier will be better off than in the benchmark model;
when effort sensitivity of demand is larger than price sensitivity, the supplier may have
better performance than in the benchmark model under some strict conditions. We can
interpret this conclusion to imply that the supplier benefits in the case when the
influence of price on demand is relatively larger than the influence of effort on demand.

An analogous conclusion exists for the distributor.

To deeply explore the managerial implications under this scenario, we conduct
numerical studies to illustrate the influence of co-marketing alliance to supplier’s and
distributor’s profit and the system effort input level. We consider the special case

wherea =30, ¢=10 and £ =1.25, and we vary b from 0.01 to 3.

Given other parameters, Figure 4.1 demonstrates the range of price sensitivity where
both supplier and distributor get better performance compared with the benchmark
model. To ensure the positive of the equilibrium profit of the distributor and the
supplier, the bound of dashed line above requires the price sensitivity should be larger
than 1.6. Figure 4.1 demonstrates that when price sensitivity is in the medium range,

the distributor and the supplier can achieve a better performance.
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Figure 4.2 indicates that distributor’s and co-marketing partner’s effort input levels

are higher than the effort level in the benchmark model, while the benefit of effort
(e,”) is sufficiently large to compensate the effort cost and, therefore, both supplier

and distributor can achieve better performance under this scenario. Although the effort
cost greatly increase under cooperation in this case, the revenue generated by the

cooperation compensates the effort put in.

Profit Ratio Effort Level
3T 20T \

\
\ Effort Level of Co-
Supplier's Profit Ratio (M1/BM) 5T \ marketing Partner in M1

\
Effort Le\&el of
10T Distributog in BM Effort Level of
\ Distributor in M1

Distributor's Profit Ratio (M1/BM)

00 02 04 06 08 10 12 14 16 1.8 20 22 24 26 28 30 00 02 04 06 08 1.0 12 14 16 1.8 20 22 24 26 28 3.0

Price Sensitivity Price Sensitivity

Figure 4.1 Profit Ratio (M1/BM Model) Figure 4.2 Effort Level (M1/BM Model)

4.2.3 Scenario I with revenue sharing mechanism (M2)

In this model, distributor/retailer pays for co-marketing partner’s effort through a
revenue sharing mechanism. The distributor/retailer transfers part of its revenue to the

co-marketing partner as compensation.
The sequence of the game is as follows:

(1) The supplier decides wholesale price w;
7w, (w)y=(w—c)e,“(a—bp +ke)

(2) The distributor decides selling price p, effort level e and percentage 6 of

revenue, which is transferred to the co-marketing partner;
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7, (p,e,0)=[1-6)p—wle,*(a—bp+ke)—e/
(3) The co-marketing partner decides effort level e, .
7 (e,) = Ope,”(a—bp +ke)—e,”

Theorem 4.2.3 gives the sufficient conditions for uniqueness of Nash equilibrium

strategies under this scenario.

Theorem 4.2.3 When all the following conditions are fulfilled, the supplier, the
distributor and the co-marketing partner have unique equilibrium strategies on their

decisions to maximize their respective profits.
(a) 152 23a;

2o

(b) 4, 2

+1;

2

(c) k8B, +2 > ba,, where
24,

A =b* (B, +a) +[(a—bc)1-60)B,T +2bpB,(1-6) B, —3a) ,
A, =(1-6) B, k+2bB,k(1-0)(B, —3).
Proof: Similar to Proof of Theorem 4.2.2. B
To better explore the properties and compare performance, we use a case with

_A
o

n =3 and S =2 as example. When 77:&:3 and B =2, we solve the game
a

backwards to ensure sub-game perfection.

Stage 3: The co-marketing partner’s profit function in this stage is given by:
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7, (e,) =Ope,”(a—bp +ke)—e,”
We derive the first-order condition and we have:

2
d'r,
2
de,

az, _ Op(a—bp+ke)ae,”" - Be,”" =0,

€,

<0

abp(a—bp+ke) 5a
)
B,

Therefore, e, =(

Stage 2: The distributor’s profit function in this stage is given by:
7, (p,e,0)=[(1-6)p—wle, " (a—bp+ke)—e”

a 5
[e14 - -
=[<1—e)p—w](7p>ﬁz (a—bp+ke)* ™ ¢/

We derive the first-order conditions on price, effort level of distributor and transfer

percentage, and we have:

a&=(@)ﬂz_a_l(a—bp+kel)ﬂ2_“ {(1-6) d@p(a—bp+k€1)+
dp P B

B B azﬁ(a—bp+kel)_ B . afp _

[(=0p =S b= 0p =)= =0

P) S .
”D=[(1—9)p—w]<%)ﬁz“(a—bp+ke1)ﬁ2 ﬂﬁz ~Be/ =0

de,
or & abp 5 o’ abp

L =(a-bp+ke)” “{-p(—)" " +[(1-6)p—w] (—— )ﬁz =0
06 : p B—a B,

When S, =3« and S, =2
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. —4bw+\J16b*w* — 4kt(bw—a) . a bw(1+26) JEU
= ,» € =—— PN = P
2t —8bw+ 2160w —4kt(bw—a) =k k(1-26") 1-26

[2b 3kw?
where =, |—
3 4

Stage 1: The supplier’s profit function in this stage is given by:

W2b
7T, 3\/—4

(w—c)(=4b++/16b" — k> J6b (bw—a))?

T .
= =0, we can get the equation:
dw

—4b\J16b* — k*\6b(bw—a) +16b" — k>J6b (bw—a) = (w—c)WG6bk™D

160> —m?*

Let m= 16b2—k2\/@ bw—a),then bw=a+
J ( ) Jobik?

The equation turns out to be: 2m* —4bm —16b> — x/@kz(a —bc)=0

2b++/36b? + 246k (a — be)
2

Thus, the unique solution is: m =

Therefore, the equilibrium strategies involved and equilibrium profit of supplier and

distributor are given by:

. 8b—2by[36b + 246k (a — bc) +/6b. 6bk b(a-+be)
w
4bk>J6b

*

o - —64b* + 4m* — 4J6bak’ +~6bmk’ JRU Jo_a_ bwl+26")
3bk*w? —8J6bak® +128b* —8m* +2m 1-20"" "'k k(1-26")
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T - 3024b° +192bk” (a — be)N 6b + 6k (a — be)’ —[504b° + 38k (a —be) 6b]\/ 36b° + 2~/ 6bk’ (a —be)

9k*

__8m=4b)’ (m-dpy o 2b+ 3657 + 26k (a - be)
P 9k* 6bk® 2

(4.2.3)

To conclude, from (4.2.3), we can generalize some properties of supplier and

distributor’s equilibrium profit.

Proposition 4.2.3.1

(1) For given a,c,b, when 0<k< _128+288) , equilibrium profit of the
9V6b (a—bc)
distributor is increasing in k, when k > M equilibrium profit of the
9\6b(a—bc)

distributor is decreasing in k

(2) For given a,c,k , when 2 pl , equilibrium profit of the distributor is

2¢ c
decreasing inb ;
Proof:
om om om
24(m—4b)’ — 4(m—4b) — 12(m—4b)> —[8—3(m—4b
dk 81k" 360 k" 324b°k"

i . om

It is obvious that — >0,
ok
128 +288h dr,

Therefore, when 0 < k < , 8=3(m—4b)>0, so

il >0;
9J6b(a—bc) k
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When k> | 1252880 o sim—aby<0.s0 P2 <.
9J6b(a—bc) dk

2)

Az, _ (m=4b) (34b° —13by)36b° + 26bk (a - be) + 6Dk’ (a = 2bc) + 266 + & (a=3bc)),

db b’k 360 + 246k (a - be)
bb(126\6b + K (a - 3bc)) 3J6bk’ (a - be)
366" + 2J6bk* (- be) 366" +23J6bK* (a = be)

= 2b\36b* + 24/6bk* (a —bc) -

So:

)

dz, _(m 20 ap* —116y365° + 2365k (a — be) +J6bk* (a — 2bc) 36bk a—be)
b 6b'k J360* + 26k (a - be)

while 345* —1167/365° + 2/6bk* (a—be) < 34b* —66b% =326 <0

J6bk* (a - 2be) - 3Webk a-bo =J6bk*[(a — 2bc) - 3a—bo) ]
366" +23/6bK* (a = be) 366" +236bK* (a = be)
When 4 pl , J@kz(a —2bc) - 3ok (a—bc) <0, therefore, az), <0.m
2c c J366° +236bK* (a = be) b

Proposition 4.2.3.1 indicates that under this scenario, a co-marketing faced with
sufficiently high price sensitivity will affect distributor’s performance; and as effort

sensitivity to demand grows, the profit of distributor first increases and then decrease.

Proposition 4.2.3.2 compares the performance under this scenario and benchmark

model in Section 4.2.1.
Proposition 4.2.3.2

(1) When the following two conditions are fulfilled, equilibrium profit of the supplier

is larger than in the benchmark model;
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(2)3024b" +192bk* (a — be)N 6b > [504b> + 38k (a — be)/ 6b]\/ 365> +2+/6bk* (a - be) ;

() 4K +9< 24b .
128+288
(o
(2) When: 1652 216)3—3(9b216)4>(a—bc)2 PNODa=D) ., cquilibrium

A4b= 9\/@@ —bc) )

profit of the distributor is larger than in the benchmark model.
Proof:

(1) It can be easily achieved from the expression of 7, —7,,.

(2) From (3) in Proposition 4.2.3.1, we know that given other parameters, when

128+288b . :
k= |——=———, 7, reaches its maximum value.
9V6b(a—bc)

Therefore, when 7, | sz > 7o, | aase » there exists a range of k,k,. When
k= k=
9\/6b (a—be) 9J6b (a-be)

ke (k,k,), 7, is larger than 7z, in the benchmark model. W

Proposition 4.2.3.2 lists the sufficient conditions when the performance in this
scenario is better than in the benchmark model. To gain some implications from the
strict sufficient conditions, numerical examples in this case are presented, We consider

our special case where a =30, ¢ =10 and £ =1.25, and we vary b from 0.01 to 3.
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Figure 4.3 Profit Ratio (M2/BM Model)

Figure 4.3 indicates that when price sensitivity is at a relative low level, the

distributor and the supplier achieve better performance.

4.2.4 Scenario II with fixed payment mechanism (M3)

In Scenario II, supplier pays for co-marketing partner’s effort. Under the fixed
payment mechanism, supplier pays co-marketing partner some compensation per unit

of products sold.
The sequence of the game is as follows:

(1) The supplier decides wholesale price w and unit payment to co-marketing

partner w;
z,(w,w,)=(w-w,—c)e, ) (a—bp +ke)
(2) The distributor decides selling price p and effort level e ;
7, (p.e) = (p—w)(e, ) (a—bp+he)—e

(3) The co-marketing partner decides effort level e, .
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7, (e,)=w,e,"(a—bp+ke)—e,

Theorem 4.2.4 gives sufficient conditions to ensure the existence and uniqueness of

Nash Equilibrium solutions in this game.

Theorem 4.2.4 When all the following conditions are fulfilled, the supplier, the
distributor and the co-marketing partner have unique equilibrium strategies on their

decisions to maximize their respective profits.

a

,32—0(

+2;

(@) B >

B, +2a 2B, -«
(b)ﬂl>ﬁ2+0{+ Bk

Proof: Similar to Theorem 4.2.2. &

We also derive a property similar to Proposition 4.2.2.1 under this scenario.

Proposition 4.2.4.1 Under this scenario of unit-payment in co-marketing alliance,

after estimation of co-marketing partner’s optimal effort level e,, for given unit

payment w,, the profit of distributor/retailer 7,(p,w,.e e, ) is supermodular in
(e,p).

Proof: Similar to Proposition 4.2.2.1. B

Proposition 4.2.4.1 indicates that given an equal unit payment w,”, an increase in

distributor’s effort e, results in a rise in optimal selling price p".
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To better explore the properties and compare performance, we use a case with

n= & =2 and B =2 asexample.
94

When S, =2a and S, =2, we solve the game backwards to ensure sub-game

perfection.

Stage 3: The co-marketing partner’s profit function is given by:
7, (e,)=w,e,"(a—bp+ke)—e,

We derive the first-order condition and we have:

az, _ w,(a—bp +ke)ae,”" — e,
€
4z, bp+k De, De," ™ <0
o2 =w,(a—bp+ke)a(a—-1)e,”” - B,(B, — e, <
2

awA(a—bp+kel))ﬁ

b,

Therefore, e,” = (

Stage 2: The distributor’s profit function is given by:

z,(p.e)= (p—w)(ez*)“(a—bp+kel)—elﬁ‘

_a B
= (p= W (a—bp + ke ) e/

2

Hence, the first-order conditions on price, effort level are:

ox o - ﬁf,l -
o — Dyl bp+ k) —b(p=w) 5L (a=bp+he)* 10
p 132 ﬁz_a
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or o Cia -
e = (=P e b k)P kel =0

o

When f, =2« and f, =2, the above first-order conditions become:

a—-bp+ke =2b(p—w), bw,(p—w)k=e

. 2bww k* +3b—[9b* — 4k>bw, (a - bw)
Ths p= 2bw & !
A

. 18b% +4k’bw, (a—bw)— 6b\/9b2 —4k*bw ,(a —bw)
4bw k&’

€

Stage 1: The supplier’s profit function is given by:

Z(w,w)=(w—w, _C)(ez*)a(a —bp* +kel*)

18b* + 4k’ bw ,(a —bw) — 6b\/9b2 —4k’bw ,(a —bw)

=(w=w =) 2k4wA
3b—+/9b> —4k*bw, (a—bw))’ 2
o, _ (=90 4w b))} 2 3 o
ow 2k*w, kT Job? —4k*bw, (a—bw)
AT (w—c) 3b—+J9* —4kbw (a—bw) , 3b—+[9b* — 4k>bw, (a — bw)
== ( 2 ) +(W_WA _C)( 2 )
ow, 2 k*w, k*w,
. 2b(bw—a) _3b—y/op" —4k2bwA(a—bw)): .
JOb* —4k>bw, (a—bw) w,

On solving the above equations, we get:

W= ";j’c Tw,, 8bk*w,} —36bw, +9(a—bc) =0
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According to Cardano’s formula, we can calculate the solution of cubic equation of

w, as:

9a-be) , > \/9(a—bc) > >
—s 9k>(a—bc)’ —96b 9k (a—bc) —96b
Wi \/ 165k 16bk3‘/ (a=bey 165K 16bk3\/ (a=be)’

Therefore, equilibrium strategies and equilibrium profit of supplier and distributor are:

- kzwA(a+bc+2bwA)+3b—\/9b2 —2bk’w,(a—bc)+4bkK*w,’
- 2bk>w,

. _ 9b% +k*w,(a—bc)—2bk*w,’ —\/9b2 —2bk*w (a—bc)+4b°k*w,’
2k w,

€

_a- bc—-2w,
’ 4k*tw

A

(3b—+J9b> —2bk*w,(a—bc) ),

_ (3b—+J9b* ~2bk*w (a—bc))’ (31)—\/91)2 —2bk>w (a—bc) ;
’ 4bk’w 2k w,

Proposition 4.2.4.2 w,’ is decreasing in b .

Proof:
letm == , it is obvious that m 1is decreasing in b .
3 3
w,(m,k > Jorm? =96 +2 3 Jortm —96
A= 16k2 ek 16k2 16K
For given &, v, =l(9mz+ 33m)75( 92+ 27m )+
dm 316k 16k 16 16kJok’m’ —96
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1 9m 3 _— =9 27m
+—(— N9k m" ~96) > (— — )>0
316k 16k 16k>  16k/9k*m* —96
w dw dm . ..
Therefore, —4 =—=.—<0,s0 w, is decreasingin ». W

 dm db

Proposition 4.2.4.2 indicates the relationship between unit payment with price
sensitivity and reaches the conclusion that low price sensitivity results in low unit
payment. We can also interpret the conclusion to mean that low price sensitivity makes
co-marketing partner less willing to spend marketing effort for alliance activities by

reducing the unit payment price by the supplier.

Proposition 4.2.4.3

(1) When £ < 4[9—(2%)2 , equilibrium profit of the supplier is larger than that in
\ a—bc

the benchmark model,

(9(a bc)) 3
9(a~ bc))3 I~ 16bk’
4b—k* 9k’

(a—bc) (

2) when
@ 27b 16bk*

, the equilibrium profit of the

distributor is larger than in the benchmark model.

Proof:
a—bc—-2w
) 7, =——F—203b- 9b> —2bk*w ,(a—bc
(W) 7 =, J (a=bo))’
_a—bc—ZWA( 2bk*w ,(a—bc) ) b*(a—bc)*w,(a—bc—2w),)

4k*w,  3b+\Job? —2bkw,(a—bc)  (3b++J9b? —2bkw (a—bc))’

S (a—be)*w, (a—bc—2w,)
36
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w,(a—bc— ZWA)——ZW (a—bc— 2wA)<1(a be - 22W +2WA) _(a 8bC)

_ 4
When 7, >M>7Z’S (azbe). bey ,thatis k < 4[9—L82 ST, > T, .
288 " 4b-k’ (a=bc)y” ~ 7

(2) Similar to (1). H

Corollary 4.2.4.3

If k<k,< 2Jb , then the equilibrium profit of the distributor is larger than that of

benchmark model, where £, fit the equation:

(9(a bc))3
(a—bc) (9(a bc))3 1 N 16bk,*
27b 16bk,* 4b—k,’ 9%,’
Proof:

The sufficient condition in Proposition 4.2.4.3 is

9(a—bc) : 3
(a— bc)(9(a bc))3 1 e 16bk? )

+
27b  16bK> (4b— k%) oK

which equals to

4 (9(a bc))3
(a—bc) (9(a bc))3 k3 . 16b
27b 16b (4b—k*) 9
4
k3 4
dw 4k3(4b k*)+2kk?
While >0
dk (4b—k*)?
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Therefore, when k <k, < 2b ,

4 (9(a - bc))é 4 (9(a —bc) )é
ko 16b K t6b " _(a=bo)

. 9(a—-bc) >
(4b—k*) 9 (4b—k,) 9 27b 16b

), which fits

the sufficient condition in Proposition 4.2.4.3.

Proposition 4.2.4.3 gives the sufficient condition under which performance of the
supplier and the distributor under alliance will be better than that in the benchmark
model. The results together with Corollary 4.2.4.3 indicate that when effort sensitivity

to demand is sufficiently small, distributor and supplier can be better off in alliance.

We also consider numerical examples in our special case where a =30, ¢ =10 and

k =1.25, and we vary b from 0.01 to 3.
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Figure 4.4 Profit Ratio (M3/BM Model) Figure 4.5 Effort Level (M3/BM Model)

Figure 4.4 indicates that low price sensitivity does favor to the supplier’s
performance. Especially, when price sensitivity is in a certain range, the partnership
help both the supplier and the distributor achieve better performance. Figure 4.5
illustrates the effort level of benchmark model and the situation under alliance. The

results can be concluded from the figure that in most cases, this partnership benefit the
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firms by its complementing power; however unexpectedly, even the benefit from the
co-marketing partner brings negative influence to the partnering firms, the cooperative
activities may still benefit the firms under certain conditions. (See Region A in Figure

4.5).

4.2.5 Scenario II with revenue sharing mechanism (M4)

In the revenue sharing mechanism, the supplier transfers part of its revenue to co-

marketing partner as compensation.
The sequence of the game is as follows:

(1) The supplier decides wholesale price w and transfers & percentage of revenue

to the co-marketing partner;
7, (w,0)=((1-8)w—c)e, “(a—bp" +ke,')
(2)The distributor decides selling price p and effort level e, ;
7, (p.e)=(p—we, “(a—bp+ke)—e”
(3) The co-marketing partner decides effort levele, .
7, (e,) = Owe," (a—bp +ke,) —e,”

Theorem 4.2.5 gives the sufficient conditions to ensure the uniqueness of Nash

equilibrium solutions for the game under this situation.
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Theorem 4.2.5 When all the following conditions are fulfilled, the supplier, the
distributor and the co-marketing partner have unique equilibrium strategies on their

decisions to maximize their respective profits.

B
(a)'81>ﬁ2—a’
B, +20 2B, -«
(®) 4, > B, +a i Bk ’
B, Bic
1-6 2 '
O O G~ —v-a ) G-arh-D-a

Proof: Similar to Proof of Theorem 4.2.2.

To better explore the properties and compare performance, we use a case where

2

i :;2 =2 and B =2 as an example. When f, =2« and S, =2, we solve the game

backwards to ensure sub-game perfection.

Stage 3: The co-marketing partner’s profit function is given by:
7 (e,) = Owe," (a—bp+ke)—e,”

We derive the first-order condition and we have:

az, _ Ow(a—bp +ke)ae,”" — e,
)
Iy gra—bpth “1)e, - et <0
Jo.2 =60w(a—bp+ke)a(a—1)e, :82(/82 )e, <
2

0Ow(a—bp +ke,)
P,

1
Therefore, e, =( P
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Stage 2: The distributor’s profit function is given by:

Z,(p.e)= (p—w)ez*a(a—bp+kel)—elﬁl

B
- (p= Y abp ke e

2

We derive the first-order conditions on price and effort level and we have:

B a
Oy _ (0% 5t b ke )P —b(p—w) =P —(a=bp+he) =0
ap ﬁz ﬁz
o7, a@wﬁ B, ﬁ B
—(p- 2 _bp+he) k= Bef =0
o= P abpke) ke

When S, =2« and S, =2, the above first-order conditions become:

a—bp+ke =2b(p-w), bOW(p-w)Yk=e,

. 2bOWK +3b—|9b* — 4k*bOw(a — bw).
266wk’

Thus p =

. 18b* +4k*hOw(a—bw)— 6b\/9b2 —4k*bOw(a —bw)
e =
1 4bOwk’

Stage 1: The supplier’s profit function is given by:

7, (w,0) =[(1-O)w—cle, (a—bp" +ke,)

— 2 _4k*? —
S J9b 2k bOW(a—bw)
2 k 0w

)2

We derive the first-order conditions on wholesale price and transfer percentage, and

we have:
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97, _ c0 (3b—+/9b" — 4k’ bOw(a—bw))’

3w 2 o +[(1—l9)w—c]¢9w(3b—\/9b2 —4k’bOw(a —bw))
3b—+J9b* — 4k*bOw(a —bw) 2ab+4b*w
= 29 2 - )=0
k*0w

WAJ9b? —4k2b0w(a—bw)

%’;s :_W(W;")(% o ;’; DRA@ZDW) s 11— ) c1ow(3b 9B 4k, (a—bw)
A
- 3b—+/9b ézlkzbew(a bw) | 2b(a —bw) )=0
k“0w

09 — 4K bOW(a—bw)

Solving the above equations, we get:

- a;:c’ k*(a+bey'w,’ —18b* (a+bc)0—9b*(a—bc) =0

According to Cardano’s formula, we can calculate the solution of cubic equation of 8

as:

g 9b2(a—bc)+ 810" (a —be)’ 216b° N 9> (a—bc)  |81b*(a—be) 216b°
2k’ (a + bc) K'(a+be)  k'(a+be) 2k’ (a + bc) kK'(a+be)  k'(a+be)

Therefore, equilibrium strategies and equilibrium profit of supplier and distributor are:

k*6(a+bc)’

Jo_ 2b

+3b—+9* —K*0(a* —b*c?)

. (Bb=+J9b> —k*6(a’> — b))’
10(a +be) a =

2k*0(a+bc)

= (1-6)(a+bc)—2bc
* 2k*6(a+bc)

(3b—+[9b> —K*6(a> —b*c?) ),

4b(3b—+9b> —k20(a” —b7c?))’ — (3b—+J9b* —k*6(a’ —b*c?))*
T, = - _ (4.2.5)
4k°6° (a+bc)
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Proposition 4.2.5 gives the sufficient condition when performance of supplier and

distributor will be better than that in the benchmark model.

Proposition 4.2.5

(1) When the following conditions are fulfilled, equilibrium profit of the supplier is

larger than that in the benchmark model;

(i) a>3bc;
.. 9b*(a—bc) 3 72b
i) (=223 (a+bc)(a—3bc) >
(1) (kz(a+bc)) (a+bc)(a—3bc) PTRE
. 1 81b4(79b22(a_bc) ;
(2) when (12(%)3—18)(&—1;%2» i‘b(“l;bc) , equilibrium profit
a C —

of the distributor is larger than in the benchmark model.

Proof:
(1) 7, =02arbI=2be 3 o igar b))
‘ 2k"6(a+bc)
_ (1-6)(a+bc)—2bc k*6(a’> —b’c’) )

2k'6(a+bc)  3b4+4Job> —k*6(a’ —b7c?)

_ [(1-6)(a+bc)—2bclé(a—bc)’ (a+bc) S [(1—8)(a+bc)—2bc]@(a—bc)’ (a+bc)
2(3b++/9b> —k*6(a* —bc?)) 72b

9b2(a—bc))§, 1_0>1_2(9b2(a—bc)

>( 2 2 )5
k™(a+bc) k™ (a+bc)
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(9[)2 (a- bc)) 3(a —bc)’(a+bc)(a—3bc) ,

k™(a+bc) (a—bc)
thus when: 7, > ST = L x>
‘ 72b o 4ph—k o

(2) Similar to (1). H
Corollary 4.2.5

When the following conditions are fulfilled, equilibrium profit of the supplier is

larger than in the benchmark model;
(1) a>3bc;

(i) k<k, < 24/b , where k, is the solution of equation:

9b*(a— bc) 72b
(—ko (@t )) (a+bc)a—-3bc) > TS _k02
Proof:

(1) The sufficient condition in Proposition 4.2.5 is

—%2(“_’”))3( +be)a=3be) >~ 72b

(kz(a+b ) e

which equals to

2

3
(919 (a— bc))( +be)a—3be)> 72bk2
a+bc k

2
k3 1 2
dm 21«3(419 k*)+2kk?

While

>0
dk (4b—k*Y

Therefore, when k <k, < 2\/3 ,
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2 2
72bk*  72bk,’

7 < 7= (
4b—k- 4b—k, a+bc

20 1
9b°(a bc))3 (a+bc)(a—3bc) , which fits the sufficient

condition in Proposition 4.2.5. H

Proposition 4.2.5 and its corollary shed light on the implication that supplier benefits
from the low effort-demand sensitivity. The situation for the distributor is more
complicated. Only when a condition involving marking size, price sensitivity, effort
sensitivity and cost is fulfilled, could the distributor have better performance than in

the benchmark model.

To deeply explore the implications of performance of co-marketing alliance under
this scenario, we conduct numerical analysis in our special case. Without loss of

generality, we supposea =30, ¢ =10 and k£ =1.25, and we vary b from 0.01 to 3.

Profit Ratio Effort Level
2.5 20T
A N Effort Level of

Co-marketing
Partner in M4

- 5 [ N
upplier's Profit - Effort Level of Distributor in BM
atio (M4/BM) Sl
~
\ 1.0 T ~

1\ Distributor's Profit Ratio (M4/BM) ~ Effort Level of
o\

i
~ Distributorin M4 1 |
i

0.0 t t + i + t t t + t + t t t i 0.0 + + t t t t t + t t t t t t T 1
00 02 04 06 08 10 12 14 1.6 18 20 22 24 26 28 3.0 14 15 16 1.7 1.8 19 20 21 22 23 24 25 26 27 28 29 30

Price Sensitivity Price Sensitivity

Figure 4.6 Profit Ratio (M4/BM Model) Figure 4.7 Effort Level (M4/BM Model)

Figure 4.6 demonstrates that when the price sensitivity is relative small, the
partnering firms benefit from the cooperative activities. Figure 4.7 illustrates the effort
levels of the distributor and the co-marketing partner under alliance. Compared with
benchmark effort, the effort input greatly increases under alliance, but the effort output

compensates the cost of effort, thus making the partnering firms better off.
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CHAPTER 5 CONCLUSIONS

5.1 Summary

Although co-marketing alliance is growing in popularity and spans many types of
businesses, it has received little attention in the literature. Our research complements
previous work by quantifying the benefits of co-marketing alliance and by exploring
how a co-marketing alliance creates value for partnering firms, especially their
upstream suppliers, under different business scenarios. We develop game theoretical
models to examine the influence of co-marketing alliance.

We first consider a first-best situation, i.e. when partnering firms and the supplier in
a supply system are perfectly coordinated, and explore the potential of this alliance.
The results indicate that when the effort level of the third party (co-marketing partner)
has a positive influence on market demand, the optimal system profit may increase.
We also find that even when the effort from the co-marketing partner has a negative
influence on demand, the optimal system value may still increase due to the cost
saving in this kind of alliance structure. Hence, our analysis shows that co-marketing
alliance holds huge potential, and the value of a co-marketing alliance (i.e. an
additional and different marketing effort) is driven by the complementing power and
the effect of the cost reduction facilitated by the co-marketing effort.

Later, we examine how the co-marketing alliance may work when decisions of the
partners are decentralized. We contrast the models under two different business
scenarios (when the supplier pays for co-marketing partner’s effort and when
distributor pays for co-marketing partner’s effort) and two profit-sharing mechanisms

(fixed payment and revenue sharing) with a benchmark model before alliance. Our
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results indicate that equilibrium strategies and profits of supplier and distributor are
mainly influenced by market size, price sensitivity and effort sensitivity of demand and
cost-benefit ratio related with effort put in by the co-marketing partner. We, therefore,
explore the cases with specific cost-benefit ratios, and derive relevant market
conditions for cases where co-marketing alliance activities can improve supplier’s and
distributor’s performance. These conditions can provide the theoretical basis for
managers to decide how to improve firms’ performance during the alliance process

It is worth noting that as shown by our results, the value of a co-marketing alliance
is determined by the benefits and the cost of effort. In a first-best situation, the alliance
can benefit from an extra effort put in at a lower effort cost. In the situations where
players make their decisions separately, when supplier and distributor achieve better
performance in the alliance, the costs of effort increase compared to the benchmark
model. However, the benefit of effort under these cases can compensate the costs of
effort input. Unexpectedly, even when the co-marketing partner might bring negative
influence to the demand, the firms involved still achieve better performance under
certain market conditions.

Our analysis also adds to the intuition by highlighting that price sensitivity and
effort sensitivity of demand may influence the alliance’s performance. In our model
setting, when price sensitivity and effort sensitivity of demand are relatively low, both
supplier and distributor may be better off under alliance. Products with low price
sensitivity are usually non-homogenous products, such as chocolate and wine, because
each well-known brand has its own customer base and the customers will not easily

change their taste when price fluctuates in the market.
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The numerical studies also add to the implications by comparing the performance of
supplier and distributor between the models. For Scenario I where the distributor pays
for the co-marketing partner’s effort, compared the performance with two different
profit sharing mechanisms, the performance with revenue sharing mechanism is better
than that of fixed-payment mechanism under the same settings. In Scenario II where
the supplier pays for the co-marketing partner’s effort, fixed payment is favor to

improve the supplier’s performance compared with revenue sharing mechanism.

So to conclude, this thesis investigates strategic implications of co-marketing
alliance, and produces several findings that provide significant managerial insights into

value creation in the co-marketing alliance process.

5.2 Limitations and Future Research

The models presented in this thesis examine the cases under different scenarios with
fixed cost-benefit ratio of co-marketing partner. Actually, however, the co-marketing
partner, as a third party, can provide various types of services, which may result in
different degrees of benefit or cost. Future studies may try to relax this restriction and
explore situations with flexible cost-benefit ratios.

We also believe there are many other research issues related with co-marketing
alliance that remain to be explored in future work. One interesting direction is to
investigate the effect of information asymmetry in firms’ decisions and its influence on
firms’ performance. Some interesting implications might be generated by examining

the choice issues in this situation.

75



REFERENCES

[1] Adler, L. (1966). Symbiotic marketing. Harvard Business Review, 44(6), 59-71.

[2] Amaldoss, W., A. Rapoport. (2005). Collaborative product and market development:

Theoretical implications and experimental evidence. Marketing Science, 24(3), 396-414.

[3] Amaldoss, W., R. Staelin. (2010). Cross-function and same-function alliances: How does

alliance structure affect the behavior of partnering firms. Management Science, 56(2), 302-317.

[4] Amaldoss, W., R.J. Meyer, J.S. Raju,and A. Rapoport. (2000). Collaborating to compete.

Marketing Science, 19(2), 105-126.

[5] Anand, B. N., T. Khanna. (2000). Do firms learn to create value? the case of alliances.

Strategic Management Journal, 21(3), 295-315.

[6] Bhaskaran, S. R., V. Krishnan. (2009). Effort, revenue and cost sharing mechanism for

collaborative new product development. Management Science, 55(7), 1152-1169.

[7] Bleeke, J., D. Ernst. (1991). The way to win in cross-border alliances. Harvard Business

Review, 69(6), 127-135.

[8] Bleeke, J., D. Ernst. (1995). Is your strategic alliance really a sale? Harvard Business Review,

73, 97-105.

[9] Bowersox, D. J. (1990). The strategic benefits of logistics alliances. Harvard Business Review,

68(4), 36-45.



[10] Bucklin, L. P., S. Sengupta. (1993). Organizing successful co-marketing alliances. Journal of

Marketing, 57(4), 32-46.

[11] Chan, S.H., J.W. Kensinger, A.J. Keown, and J.D. Martin. (1997). Do strategic alliance create

value? Journal of Financial Economics, 46(2), 199-221.

[12] Chisholm, D. (1997). Profit-sharing versus fixed payment contracts: Evidence from the

motion pictures industry. Journal of Law, Economics and Organization, 13(1), 169.

[13] Cohen, W. M., S. Kleeper. (1992). The anatomy of industry R&D intensity distribution.

American Economic Review, 82(4), 773-799.

[14] Cohen, W. M., S. Kleeper. (1996). A reprise of size and R&D. The Economic Journal,

106(437), 925-951.

[15] Coughlan, A. (1985). Competition and cooperation in marketing channel choice: Theory and

application. Marketing Science, 4(2), 110-129.

[16] Curiel, I. (1997). Cooperative game theory and applications Kluwer Academic Publisher.

[17] Das, T. K., B.S. Teng. (2000). Instabilities of strategic alliances: An internal tensions

perspective. Organization Science, 11(1), 77-101.

[18] Das, T. K., B.S. Teng. (2002). The dynamics of alliance conditions in the alliance

development process. Journal of Management Studies, 39(5), 725-746.

[19] Doz, Y. L. (2007). The evolution of cooperation in strategic alliances: Initial conditions or
learning processes? Strategic Management Journal, 17(S1), 55-83.

77



[20] Ebenkamp, B. (2007). Movie tie-ins. Brandweek (January 1),

http://www.brandweek.com/bw/esearch/article display.jsp?vnu_content_id=1003526201

[21] Elg, U. (2000). Firms’ home-market relationships: Their role when selecting international

alliance partners. Journal of International Business Studies, 31(1), 169-177.

[22] Ellram, L. (2006). TCO-adding value to the supply chain (working paperCreating and

managing value in supply networks.

[23] Elmuti, D., Y. Kathawala. (2001). An overview of strategic alliances. Management Decision,

39(3), 205-217.

[24] Foros, O., H. J. Kind, J. Y. Sand. (2009). Slotting allowances and manufacturers’ retail sales

effort. Southern Economic Journal, 76(1), 266-282.

[25] Gattorna, J. (1998). Strategic supply chain alignment: Best practice in supply chain

management Gower house press.

[26] Ghosn, C. (2002). Saving the business without losing the company. Harvard Business Review,

80(1), 37-45.

[27] Glaister, K. W. (1996). Strategic motives for international alliance formation. Journal of

Management Studies, 33(3), 301-332.

[28] Hamel, G. (1991). Competition for competence and interpartner learning within international

strategic alliances. Strategic Management Journal, 12(S1), 83-103.

[29] Harrigan, K. R. (1988). Strategic alliances and partner asymmetries. Lexington, MA:

78



[30] Jarratt, D. G. (1998). a strategic classification of business alliances: A qualitative perspective
built from a study of small and medium-sized enterprises. Qualitative Market Research: An

International Journal, 1(1), 39.

[31] Jeuland, A. P., S.M. Shugan. (1983). Managing channel profit. Marketing Science, 2(3), 239-

272.

[32] Kamien, M. L., N.L. Schwartz. (1992). Market structure and innovation: A survey. Cambridge,

UK: Cambridge University of Press.

[33] Katz, J. P., M. Boland. (2000). A new value-added strategy for the US beef industry. British

Food Journal, 102(9), 711-727.

[34] Krishnan, H., R. Kapuscinski, D.A. Butz. (2004). Coordinating contracts for decentralized

supply chains with retailer promotional effort. Management Science, 50(1), 48-63.

[35] Nagarajan, M., Y. Bassok. (2008). A bargaining framework in supply chains. Management

Science, 54(8), 1482-1496.

[36] Nault, B. R., R.K. Tyagi. (2001). Implementable mechanisms to coordinate horizontal

alliances. Management Science, 47(6), 787-799.

[37] Osland, G. E., A. Yanrak. (1995). Learning through strategic alliances: Process and factors

that enhance marketing effectiveness. European Journal of Marketing, 29(3), 52-66.

[38] Paul W. B,, J. P. K. (1997). Cooperative strategies: Competing successfully through strategic

alliances. Chichester, England: New Lexington Press.

79



[39] Pavan, R. C., D. Ramarao. (2011). Comarketing alliances: Should you contract on actions or

outcomes. Management Science, 57(4), 7152-762.

[40] Raju, J., Z.J. Zhang. (2005). Channel coordination in the presence of a dominant retailer.

Marketing Science, 24(2), 254-262.

[41] Ravald, A. (1996). The value concept and relationship marketing. Furopean Journal of

Marketing, 30(2), 19-30.

[42] Roels,G., U.S. Karmarkar and S. Carr. (2010). Contracting for collaborative services.

Management Science, 56(5), 849.

[43] Sytch, M., R. Gulati. (2008). Creating value together. MIT Sloan Management Review, 50(1),

12-13.

[44] Taylor, T. A. (2002). Supply chain coordination under channel rebates with sales effort.

Management Science, 48(8), 992-1007.

[45] Taylor, T. A. (2006). Sales timing in a supply chain: When to sell to the retailer.

Manufacturing and Service Operations Management, 8(1), 23-42.

[46] Topkis, D. (1998). Supermodularity ad complementarity. Princeton, New Jersey: Princeton

University Press.

[47] Varadarajan, P. R., D. Rajaratnam. (1986). Symbiotic marketing revisited. Journal of

Marketing, 50(1), 7-17.

80



[48] Varadarajan, P. R., M. Cunningham. (1995). Strategic alliances: A synthesis of conceptual

foundations. Journal of the Academy of Marketing Science, 23(4), 282-296.

[49] Weng, Z. K. (1995). Channel coordination and quantity discounts. Management Science,

41(9), 1509-1522.

[50] Yin, S. (2010). Alliance formation among perfectly complementary suppliers in a price-
sensitive assembly system. Manufacturing and Service Operations Management, 12(3), 527-

544.

[51] Zangwill, W. L. (1968). Minimum concave cost flows in certain networks. Management

Science, 14(7), 429-450.

[52] Zollo, M., J.J. Reuer, H. Singh. (2002). Interorganizational routines and performance in

strategic alliances. Organization Science, 13(6), 701-713.

81



	hard cover.pdf
	title
	签名
	thesis



