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Manufacturer-provided Services vs. Retailer-provided Services:
Effect on Product Quality, Channel Profits and Consumer Welfare

Abstract

Demand-enhancing services like automated help desks, toll-free technical support hotlines
or delivery and installation services are routinely offered to consumers by manufacturers or
retailers or both. This paper examines how the identity of the channel member (manufacturer
or retailer) providing the demand-enhancing services can have a different impact on the
manufacturer’s product quality decisions and resultant channel and consumer welfare. We
show that when a manufacturer wishing to sell its entire product line through a retailer
provides demand-enhancing services to consumers, then it chooses higher product quality
levels and channel member profits and consumer welfare are higher. However, when the
retailer selling the manufacturer’s product line is the one who provides the demand-enhancing
services, then the manufacturer may choose a lower product quality level and retailer profit
and consumer welfare may be lower . Our results therefore indicate that a manufacturer
should not simply look at cost savings arising from shifting service responsibilities from itself
to the retailer. Similarly, a retailer should not expect to always benefit from situations
where it has secured the ability to choose its own desired levels of services to be provided to
consumers.

Keywords: Distribution Channels, Demand-enhancing services, Product Quality, Theoret-
ical modeling, Game Theory.



1 Introduction

It is well-documented in both academic literature and industry trade publications that firms

provide a significant amount of demand-enhancing services to consumers for their products.

Such services include automated help desks, toll-free technical support hotlines, maintenance

or repair services, image advertising, detailed instructions on installation and recommended

use, delivery and return services. In channel settings where the manufacturer sells to con-

sumers through a retailer, such services are offered by either the manufacturer, the retailer or

both. For example, computer manufacturers like Dell or Gateway offer consumers technical

support even though the products may be purchased at retail stores like Best Buy. Similarly,

wireless phone manufacturers like Research in Motion (which manufactures the Blackberry

line of phones) or Motorola provide substantial over-the phone and online technical support

for consumers who mostly purchase their phones through the various wireless carriers like

Verizon Wireless or AT&T. At the same time, retailers like Macy’s or Sears often provide

the bulk of the demand-enhancing services like financing, customer service, in-store events

and demonstrations and delivery services.

This paper examines how the identity of the provider of demand-enhancing services in

the channel affects product quality, channel profits and consumer welfare. Several demand-

enhancing services may be provided by either the manufacturer or the retailer, for example,

advertising campaigns (Verizon Wireless advertising the Samsung Galaxy 4 smartphone ver-

sus Samsung advertising the Galaxy 4 smartphone by itself) or technical support (Best

Buy’s Geek Squad providing technical support versus the manufacturer providing the tech-

nical support for its product). In practice, a channel member may be better suited to provide

a particular service than the other. Which channel member does provide the bulk of such

services may be a function of logistics (for example, a large domestic retailer like Target or

Walmart providing services for products manufactured by a small company located outside

the US) or relative expertise (for example, a manufacturer of a high-tech product may be bet-

ter equipped to provide technical support than a retailer selling the product). In this paper,

we take the choice of who provides services in the channel —the retailer or the manufacturer
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—as exogeneously given (for example, due to above-mentioned reasons such as whether the

manufacturer is located in this country or outside, or decided through prior negotiations) and

study the strategic implications of manufacturer-provided services where the manufacturer

alone provides services versus retailer-provided services where the retailer alone provides ser-

vices, on consumers and channel members. While there may be many instances where both

channel members provide services simultaneously, we focus on these polar opposite cases to

highlight differential economic effects that may occur when each channel member takes on

a relatively more significant role in service provision in the channel. These implications are

useful not only when the channel members have to take as given this service-provider choice

(for reasons given above), but also when one could endogenize this choice of who provides

this service; in the latter case, our insights enable one to compare the profitability of the

retailer/manufacturer when it provides the service to the case where the other party provides

this service.

We consider a framework where a manufacturer designs a product line and wishes to

sell the entire product line to consumers through a retailer. In this setting, we examine

how the provision of services, especially, the identity of the service provider, interacts with

the incentives the manufacturer must provide to the retailer to induce it to carry the entire

product line to have interesting implications on channel outcomes like product quality levels

and channel member profits. As in Villas-Boas (1998), our intention is to highlight the

following challenge faced by the manufacturer with a product line: since the retailer cares

about its own interests while making decisions about retail prices and products purchased

from the manufacturer, there is a potential source of conflict in the channel where the retailer

may prefer to carry a subset of the manufacturer’s product line while the manufacturer would

prefer to sell its entire product line to the consumers through the retailer. There are many

real world scenarios where such a conflict of interest between manufacturers and retailers

is likely to arise, for instance, in markets where a manufacturer with a stable of products

must deal with a single or a dominant retailer to make all its products available to end

consumers. In the model section, we describe certain characteristics of a market in terms of
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the degree of heterogeneity among different consumer segments and proportion of different

consumer types under which the manufacturer prefers offering the product line (in spite of

the challenges in dealing with the retailer) to selling fewer items through the retailer.

In this framework, we show some interesting results. For example, when the manufac-

turer provides demand-enhancing services in the channel, product quality levels, channel

member profits and consumer welfare are higher compared to levels under no service pro-

vision. However, when the retailer selling the manufacturer’s product line provides the

demand-enhancing services, then product quality level, retailer profit and consumer welfare

may be lower than under no service provision. Similarly, we find that while all channel

members benefit from manufacturer services, retail services may not always be preferred by

all channel members. We also find that while the manufacturer always prefers to provide

services itself rather than to delegate the responsibilities to the retailer, the retailer may pre-

fer manufacturer services over its own service provision. Additionally, we present conditions

under which retail services may be preferred by both channel members, yet makes the con-

sumers worse off. This suggests that overprovision of services, from consumer perspective,

is possible under some circumstances. Thus, one of our contributions is to show that these

kind of asymmetric service arrangements have substantive strategic implications beyond just

additional costs borne by the service provider. For example, the manufacturer should not

simply look at cost savings arising from shifting service responsibilities from itself to the

retailer. Similarly, while a retailer may expect that possessing the ability to choose its own

desired service levels should be profitable, we highlight circumstances where such a strategy

may actually lead to lower profits for the retailer compared to yielding that decision power

to the manufacturer and even to a situation where no services are provided at all.

The intuition behind our results is as follows. As we described above, the manufacturer

wishing to sell its entire product line through the retailer must provide the retailer with the

proper economic incentive to do so, rather than carry only a subset of the product line. The

magnitude of that incentive will be a function of the level of profit the retailer can make

from choosing to carry fewer items than that desired by the manufacturer. When the retailer
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provides demand-enhancing services, it chooses the level of services optimally depending on

the number of products it carries and as a result, succeeds in optimizing its profit in every

situation — i.e., when it carries the entire product line or when it carries a subset of the

product line. This potential for the retailer to raise its profit in scenarios where it carries

only the partial product line is absent in the case of no service provision. As a result, when

the retailer provides the demand-enhancing services in the channel, the manufacturer must

leave a higher surplus with the retailer to induce it to carry the product line. Since the

retailer’s profit under the scenarios where it carries the partial product line will be higher

with higher product quality, the manufacturer then takes into account this potential for

higher retailer opportunism when making its own decisions regarding its product qualities

and wholesale prices. This results in a dampening force on the product quality decision

by the manufacturer. At the same time, the higher consumer valuations caused by the

demand-enhancing services at all quality levels yields a positive force on the product quality

decision by the manufacturer. The net effect on the quality level therefore depends on which

force dominates the other, and we show circumstances where the net effect is a lower product

quality. Furthermore, this drop in product quality leads to lower consumer welfare and lower

retailer profit in this scenario.

In terms of managerial implications, this paper sheds some light on the nature of dis-

crepancy in channel outcomes that a manufacturer or a retailer may expect to occur when

the bulk of service provision is carried out by the retailer rather than the manufacturer it-

self. This is particularly salient in situations where the retailer commits to take on several

service responsibilities like installation and delivery services and in-store presentations that

the manufacturer, given its remoteness from end consumers, can not fulfil in an adequate

manner. This paper shows how once the retailer takes into consideration that this may have

a feedback effect on the manufacturer’s product line decisions (product quality and prices),

it should realize that its overall profit can be adversely affected. In such a case, the retailer

would do well to engage in additional negotiation or compensation from the manufacturer.

As mentioned above, we also highlight strategic implications for the manufacturer in its del-
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egation of services, viz. it should not simply look at cost savings arising from shifting service

responsibilities from itself to the retailer.

Relationship to Literature. Our paper is related to three main streams of prior

literature: (i) the effect of demand-enhancing services by retailers on channel coordination

and other channel-related decisions made by the manufacturer, (ii) the effect of demand-

enhancing instruments like advertising by manufacturers on channel outcomes, and (iii)

effect of channel structure on product qualities chosen by a manufacturer.

A number of papers have studied the issue of channel coordination when retailers provide

demand-enhancing services to consumers. For example, Taylor (2002) examines how target

rebates and returns policies under demand uncertainty are effective in achieving channel co-

ordination. Raju and Zhang (2005) examine the relative effectiveness of quantity discounts

and menu of two-part tariffs to obtain channel coordination in the presence of a dominant

retailer providing demand-enhancing services. Blair and Lewis (1994) and Desiraju and

Moorthy (1997) consider a market where the retailer has better information on demand con-

ditions than the manufacturer, and examine the effectiveness of various vertical restraints

such as resale price maintenance to achieve channel coordination. Similarly, Perry and Porter

(1990), Winter (1993) and Iyer (1998) consider the effect of retailer competition in price and

service on channel coordination. Coughlan and Soberman (2005) study manufacturers’de-

cisions regarding whether to sell through single distribution channels with primary retailers

or through dual distribution channels with primary retailers and their own outlet stores in

a framework where consumers are both price-sensitive and service-sensitive and where only

primary retailers provide service. In contrast, our paper highlights the differences in the im-

pact of retailer-provided services versus manufacturer-provided services on a manufacturer’s

product quality decisions and the resultant channel and consumer welfare.

A number of papers have highlighted a manufacturer’s role in providing demand-enhancing

services in the channel in the form of advertisements that raise the consumer’s valuation of

the product. Lal and Narasimhan (1996) examine how a manufacturer’s value-enhancing

advertising may induce competing retailers to use the advertised brand as a loss leader and
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how that has implications for the level of price competition between the retailers for that

brand and non-advertised brands. Shaffer and Zettelmayer (2004) and Wu et al (2009) con-

sider how targeted value-enhancing advertising by competing manufacturers selling through

a common retailer may have differential impact on the manufacturers’ and the retailer’s

profit levels. While the cited papers primarily address issues like how advertising interacts

with competition in the channel, either at the upstream or downstream level and the re-

sultant impact on the profit levels of the channel members, the current paper is interested

in examining how manufacturer-provision of value-enhancing services or retailer-provision of

value-enhancing services can have different effects on product quality decisions, consumer

welfare and channel member profits. Lin and Narasimhan (2008) examine how a monopolist

firm selling directly to consumers chooses to persuasively advertise its entire product line

and the effect of these advertisements on product quality and product line breadth. Our pa-

per focuses on the implications of different channel members performing demand-enhancing

services (which may include advertising) for products that are sold to consumers through

distribution channels.

Finally, this paper is also related to the literature on product-line design when consumers

have different tastes for product quality (e.g., Mussa and Rosen (1978); Gabszewicz et al

(1986), Moorthy (1984)). Desai (2001) extends this analysis to an oligopolistic competitive

setting and where consumers differ in both tastes for product quality and loyalty to the

competing firms. Villas-Boas (1998) examines product line design when a manufacturer

sells through a retailer. In our model, we study the manufacturer’s decisions regarding

the quality levels of its product line in a context where different channel members provide

demand-enhancing services.

The rest of the paper is organized as follows. Section 2 presents our model of a distribution

channel where the manufacturer sells through a retailer. We derive and compare the impact

of manufacturer-provided services in Section 3 and the impact of retailer-provided services

in Section 4. We conclude and discuss some possible extensions in Section 5.
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2 Model

Consider a manufacturer selling a product line composed of two products of differentiated

quality levels through a retailer to consumers who are heterogeneous in their tastes for the

products. There are two segments of the population - a low-valuation segment of proportion

γ and a high-valuation segment of proportion (1 − γ), where γ ∈ (0, 1). We normalize the

total mass of consumers to equal 1. Each consumer purchases one unit of any one of the

products offered by the manufacturer.

A consumer with a marginal valuation θ for quality derives utility V (θ, q) = θq from

purchasing the quality level q, where θ ∈ {θ, θ} and θ > θ . Here, θ is the marginal valuation

of a high-valuation consumer and θ is the marginal valuation of a low-valuation consumer.

Thus, a high-valuation consumer’s utility from a product of quality q is V (θ, q) = θq while

the low-valuation consumer’s utility from the same product is V (θ, q) = θq. Note that V (θ, q)

satisfies the standard relations: Vq > 0, Vqq ≤ 0, Vθ > 0 and Vqθ ≥ 0.

Receiving demand-enhancing service raises a consumer’s valuation for the product. If a

consumer with a marginal valuation θ receives a service level of s, then her valuation of a

product of quality q increases from θq to (θ + s)q. Thus, ∂V
∂s
equals q which is positive and

increasing in q, implying that the impact of one unit of service on the consumer’s valuation

of the product is positive and is higher when the quality of the product is higher. In other

words, the more sophisticated a product is, higher is the value of a unit of customer service

that is provided alongside this product. Examples of such services are technical support

or in-store demonstrations for sophisticated electronic devices and appliances. Apart from

analytical tractability, this formulation also has some empirical support in the literature. For

example, Moorthy and Zhao (2000) find for durable goods, there is a significant correlation

between the objective quality of the good and the perceived quality consumers assume for

the same good after viewing advertisements. Literature on the impact of demand-enhancing

persuasive advertising on consumer valuation for quality has also adopted this formulation

(for example, Tremblay and Martins-Filho (2001), Lin and Narasimhan (2008)). At the

same time, other formulations of the impact of demand-enhancing services like θ(q + s) or
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θq + s are also reasonable and represent alternative interactions of service with consumer’s

preferences.1

The manufacturer’s cost of producing a product of quality q is given by C(q) = q2, with

Cq > 0 and Cqq > 0. The manufacturer’s product line consists of a higher-end product with

a quality level of q and a lower-end product with a quality level of q. We allow the service-

providing firm to choose, if it so desires, different levels of services for the two products

(including zero service) — denoted by s for the high-end product and s for the low-end

product. The cost of providing the service for each product is denoted by G(s) = s2.

In this paper, we focus on the scenarios where the manufacturer prefers to sell the entire

product line to the consumers rather than only one product through the retailer. Here, under

all circumstances —no services provided, services provided by the manufacturer or services

provided by the retailer, the manufacturer’s profit from designing the optimal product line

and inducing the retailer to carry the entire product line is higher than the maximal profit

it can earn from optimally designing only one product and inducing the retailer to (a) carry

it rather than an outside option and (b) to choose the appropriate retail price targeting the

desired customer segment. The following condition is suffi cient to guarantee this:

1− γ2 <
(
θ/θ
)
≤ 1− γ + γ

√
(2 + γ)(1− γ)√

3 + γ
.2

In words, this condition requires the degree of heterogeneity to be suffi ciently high (i.e.,

the preference parameter for the low-valuation consumer θ to be suffi ciently low relative to

that for the high-valuation consumer θ. In general, a higher degree of heterogeneity among

consumer segments generates higher channel profit when offering a product line and pric-

1For example, θ(q+s) represents the case where the impact of the service is a function of the consumers’
preferences, i.e., one unit of service has a higher impact for a higher-valuation consumer compared to a
lower-valuation consumer. Or, θq + s represents the case where the impact of the service is constant. We
thank the anonymous referees and AE for suggesting these possible alternative formulation for the effect of
demand-enhancing service on consumer valuation.

2We derive this suffi cient condition in Appendix B . Note that this suffi cient condition implicitly requires
γ ≥ 0.303. The lower bound of the condition above guarantees that positive qualities will be offered in the
product line and the upper bound guarantees that the product line yields higher profit to the manufacturer
than a single product sold through the channel. We assume the above condition to hold in the remainder of
the paper. The case of a single product sold by the manufacturer is considered in Section 5.
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ing it to induce self-selection among the consumers. This is because the low-end product

intended for the low-valuation consumer can have a quality level distorted downward to a

greater extent which in turn allows a higher capture of the high-valuation consumers’surplus

(since their surplus is nothing but the utility they would enjoy from consuming the low-end

product rather than the high-end product intended for them). Thus, the downside of offering

the product line (relative to selling a single product) in having to leave the high-valuation

consumers with some surplus because of the availability of the low-end product is now milder.

Now, the higher degree of heterogeneity reduces the incentive the manufacturer must pro-

vide the retailer to carry its entire product line. As was discussed above, this incentive is

a function of the retailer’s gain from deviating from carrying the product line and choosing

only the low-end product. When the degree of heterogeneity is larger, extracting surplus

from the two consumer segments through selling the product line is more profitable for the

retailer relative to offering only the low-end product to all consumers at a single price and

hence lower is the incentive the manufacturer must provide the retailer to carry the product

line. This raises the manufacturer’s share of channel profit from offering the product line.

The manufacturer makes a take-it-or-leave-it offer of a linear wholesale price to the retailer

for each of its products, denoted by w for a unit of the high-end product and w for a unit

of the low-end product. The retailer faced with these wholesale prices decides whether

to carry both products or one product, and in case of the latter, which product from the

manufacturer’s product line. We assume that the retailer incurs no costs other than the

wholesale prices it pays the manufacturer for the product line. The retailer decides the retail

prices of the product(s) it carries and we denote those retail prices paid by final consumers

for one unit of the low-end product by p and one unit of the high-end product by p.

In general, service provision in the channel can be carried out either by the manufacturer

or the retailer or both. In this paper, we focus on each channel member providing the

services individually so as to highlight differential economic effects on important variables

like product quality, consumer surplus or channel member profits that may occur when each

channel member takes on a relatively more significant role in service provision in the channel.

9



To this end, we consider the two polar opposite scenarios: manufacturer-provided services

where the manufacturer alone provides services, and retailer-provided services where the

retailer alone provides the services. The polar scenarios will help bring to the forefront how

the role of service provision by the retailer can encourage its opportunistic behavior which in

turn can alter incentives for the manufacturer in its own product line decisions in comparison

to the case where the manufacturer performs the services in-house.

No service provided in the channel. We first look at the benchmark case where no

demand-enhancing services are provided in the channel. Following Villas-Boas (1998), the

timing of the game is as follows:

(i) the manufacturer first decides the quality levels of the products in its product line;

(ii) the manufacturer decides the wholesale price it will charge the retailer for each product

and makes a take-it-or-leave-it offer to the retailer;

(iii) the retailer decides which of the products to carry;

(iv) the retailer selects the retail price for each of the products it carries and each consumer

decides whether to buy one of the products or not, given the retail prices selected by

the retailer.

We solve this game by backwards induction, i.e. we solve backwards starting from the

retailer’s pricing and product choice decisions before moving back to the manufacturer’s

wholesale pricing and quality choice decisions.

Retailer’s problem. We start from the final stage of the game, i.e. the retailer’s

optimal choice of the retail prices of the products it carries. Since the retailer may be in

different situations at this stage depending on which product or products it has chosen to

carry, its optimal retail price or prices will accordingly be different depending on which path

(both products carried, only low-end product carried or only high-end product carried) it

has decided to pursue.
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For instance, if the retailer has decided to carry both products, its optimal retail prices

must be such that the different types of consumers self-select and choose the products in-

tended for them. It is most profitable for the retailer to induce the high-valuation consumers

with preference parameter θ to pick the high-end product and the low-valuation consumers

with preference parameter θ to pick the low-end product. To induce such self-selection by the

consumers, the retailer’s choice of prices p and p must be such that the following constraints

are satisfied: θq − p ≥ 0 and θq− p ≥ θq− p. These are the individual rationality constraint

for the low-valuation consumer purchasing the low-end product (such that the low-valuation

consumer enjoys a non-negative surplus from consuming the low-end product) and the in-

centive compatibility constraint for the high-valuation consumer purchasing the high-end

product (such that the high-valuation consumers are provided enough inducements to pur-

chase the high-end product rather than the low-end product) respectively. The retailer’s

profit maximization problem can then be expressed as

max
p,p

γ(p− w) + (1− γ)(p− w) (1)

subject to p ≤ θq and p ≤ θq− θq+ p, where w and w in (1) are the wholesale prices

charged by the manufacturer for each unit of the low-end product and the high-end product

respectively. Since the retailer’s profit as shown in (1) is increasing in p and p, it follows

that at the optimum, the retailer will choose these prices such that the constraints bind as

equalities. This yields the optimal prices for the retailer: p = θq and p = θq − θq + θq

for the low-end product and the high-end product respectively. These prices extract the

entire surplus from the low-valuation consumers purchasing the low-end product and leave

enough surplus with the high-valuation consumers purchasing the high-end product to make

them indifferent between the two options. The retailer earns a profit of πRLH = γ[θq −w]+

(1− γ)[θq − θq + θq − w].

If the retailer has decided to carry only one product, its choice of retail price will depend

on which consumer segment(s) it is targeting for the product. For instance, if the retailer
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has decided to carry only the low-end product and wishes to sell it to all consumers, it

needs to ensure that the retail price p is such that the low-valuation consumer enjoys a non-

negative surplus from consuming the low-end product, i.e., θq − p ≥ 0.3 The retailer’s profit

maximization problem in this case is maxp
(
p− w

)
subject to p ≤ θq. Since the retailer’s

profit is increasing in p, it pays for it to select p such that the constraint binds as an equality.

In other words, it optimally selects the retail price p = θq and its profit from carrying only

the low-end product and selling it to all consumers is πRL = θq − w . Similarly, if the

retailer wishes to sell the low-end product to only the high-valuation consumers, it needs

to ensure that the retail price p is such that the high-valuation consumer enjoys a non-

negative surplus from consuming the low-end product, i.e., θq − p ≥ 0. The retailer’s profit

maximization problem now is maxp(1−γ)
(
p− w

)
subject to p ≤ θq. As above, it is optimal

for the retailer to select p = θq and its profit from selling the low-end product to only the

high-valuation consumers is πRL = (1− γ)(θq − w).4

Following the same reasoning as above, if the retailer has decided to carry only the high-

end product and it wishes to sell it to only the high-valuation consumers, it will optimally

select the retail price p = θq and its profit is πRH = (1− γ)[θq − w], and if it wishes to sell

the high-end product to all consumers, it will optimally select the retail price p = θq and its

profit is πRH = θq − w.

Moving back a step further to the penultimate stage, we analyze the retailer’s decision

regarding which products to carry given the wholesale prices w and w charged by the man-

ufacturer for the products. In this decision, it takes into account the optimal retail prices

it will choose at the last stage in each scenario and compares the resultant profits across

the various options. From the profit expressions above, it follows that the retailer will pick

both products if πRLH = max {πRLH , πRL, πRH}, i.e. if its profit from carrying both prod-

ucts exceeds its profits from carrying either only the low-end product or only the high-end

3This also guarantees that each high-valuation consumer enjoys a non—negative surplus from consuming
the low-end product since θq − p ≥ 0 is also satisfied.

4At this retail price p = θq for the low-end product, each low-valuation consumer’s surplus from con-
suming this product is θq − θq < 0. Therefore, the low-valuation consumers do not purchase the product.
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product. Similarly, it will pick only the low-end product or only the high-end product if

πRL = max {πRLH , πRL, πRH} or πRH = max {πRLH , πRL, πRH} hold respectively.

Manufacturer’s problem. Next, we move back another step further and consider

the manufacturer’s optimal wholesale pricing and quality choice decision working under the

constraints that it must ensure that the retailer picks both products. In this decision, it

takes into account the retailer’s optimal pricing at the downstream level and its profitability

in each case —when it carries both products, only the low-end product or only the high-end

product.

The manufacturer solves the following problem:

max
w,w,q,q

γ[w − q2] + (1− γ)[w − q2] (2)

where q ≥ 0, q ≥ 0, subject to the constraint πRLH = max {πRLH , πRL, πRH} to induce

the retailer to carry the entire product line. We show in Appendix A that this constraint

translates to the following conditions on the wholesale prices w and w :

(θ − (1− γ)θ)(q − q)
γ

< w − w ≤ θq − θq, (3)

and,

w ≤ θq −
(1− γ)(θ − θ)q

γ
. (4)

Since the manufacturer’s profit function in (2) is increasing in w and w, it follows that it is

profit-maximizing for the manufacturer to select w and w such that the constraints (3) and

(4) bind upwards as equalities. Thus, the manufacturer’s optimal wholesale prices are

wns = θq −
(1− γ)(θ − θ)q

γ
; wns = θq − θq + wns (5)

Substituting the optimal wholesale prices in (5) in the manufacturer’s profit maximization

13



problem in (2) and solving for the optimal quality levels, we obtain:

qns =
θ − (1− γ2)θ

2γ2
; qns =

θ

2
. (6)

The segment of low-valuation consumers retains zero surplus: CSnsL = γ(θqns − p) = 0,

while the segment of high-valuation consumers retains a positive surplus given by CSnsH =

(1− γ)(θ − θ)qns = (1−γ)(θ−θ)(θ−(1−γ2)θ)
2γ2

. The manufacturer’s profit is

πnsM =
(1− γ2(2− γ))θ2 − 2(1− γ2)θθ + θ2

4γ3
(7)

and the retailer’s profit is

πnsR =
(1− γ)(θ − θ)(θ − (1− γ2)θ)

2γ3
(8)

3 Product Line Sold Through a Channel With Manu-

facturer - provided Services

We next consider the case where the manufacturer offers the demand-enhancing services. In

this scenario, the sequence of events is as follows:

(i) the manufacturer first decides the quality levels of the products in its product line;

(ii) the manufacturer decides on the amount of service it wants to provide for each of its

products;

(iii) the manufacturer decides the wholesale price it will charge the retailer for each product

and makes the offer to the retailer;

(iv) the retailer decides which of the products to carry;

(v) the retailer chooses the retail price(s) for the product(s) it carries and consumers make

their purchase decisions.
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This timeline takes into account that product line decisions are taken at the initial stage

by the manufacturer before other marketing mix decisions like promotion or distribution

strategies are made. As above, we start by analyzing the final step in the sequence of events,

i.e. the retailer’s problem of choosing the optimal retail prices.

Retailer’s problem. Compared to the benchmark case above, here we must account

for the effect of the manufacturer’s services on the consumer’s valuations for each product,

and in turn, the retail prices for each product. The manufacturer’s service s for the low-end

product augments the gross utility of a consumer of type θ from the low-end product from

θq to (θ+ s)q and similarly, the manufacturer’s service s for the high-end product augments

the gross utility of a consumer of type θ from the high-end product from θq to (θ+s)q. Each

consumer of type θ thus enjoys a net utility of (θ + s)q − p from purchasing a unit of the

low-end product and a utility of (θ+ s)q −p from purchasing a unit of the high-end product,

where θ ∈ {θ, θ}.

Here too, the retailer’s pricing decision at the retail level depends on which product(s)

it has decided to carry. For instance, if the retailer has decided to carry both products,

as before, it is most profitable for the retailer to induce the high-valuation consumers with

preference parameter θ to pick the high-end product and the low-valuation consumers with

preference parameter θ to pick the low-end product. To induce such self-selection by the

consumers, the retailer’s choice of prices p and p must be such that the following constraints

are satisfied: (θ+s)q − p ≥ 0 and (θ+s)q− p ≥ (θ+s)q− p. These constraints guarantee non-

negative surplus to the low-valuation consumer purchasing the low-end product and suffi cient

incentive to the high-valuation consumer to buy the high-end product rather than the low-

end product respectively. The retailer’s profit maximization problem is therefore maxp,p γ[

p−w]+ (1−γ)[p−w] subject to the constraints p ≤ (θ+ s)q and p ≤ (θ+ s)q− (θ+ s)q+ p.

Since the retailer’s profit is increasing in p and p, it is optimal for it to select the prices such

that constraints bind as equalities. Hence the optimal prices for the retailer are: p = (θ+s)q

and p = (θ+s)q−(θ+s)q+(θ+s)q. The retailer’s profit in this case is πRLH = γ[(θ+s)q−w]+

(1− γ)[(θ + s)q − (θ − θ)q − w].
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Alternatively, if the retailer has decided to carry only the low-end product and wishes

to sell to all consumers, then it will need to ensure that p ≤ (θ + s)q to guarantee non-

negative surplus to each low-valuation consumer buying the low-end product. As above,

since its profit p − w in this case is increasing in p, it will optimally select the retail price

p = (θ + s)q and its profit is πRL = (θ + s)q− w. Similarly, if it wishes to sell the low-end

product to only the high-valuation consumers, it needs to ensure p ≤ (θ + s)q to guarantee

non-negative surplus to each high-valuation consumer buying the low-end product. In this

case, it will be optimal to select the retail price p = (θ + s)q and the retailer will earn the

profit πRL = (1− γ)
[
(θ + s)q − w

]
.

Finally, following the same reasoning as above, if the retailer has decided to carry only

the high-end product and wishes to sell to all consumers, then it selects the optimal retail

price p = (θ + s)q and earns profit πRH = (θ + s)q− w, or if it wishes to sell the high-end

product to only the high-valuation consumers, it selects the optimal retail price p = (θ+ s)q

and earns profit πRH = (1− γ)[(θ + s)q − w].

Moving back a step further, we analyze the retailer’s decision regarding which products

to carry given the wholesale prices w and w charged by the manufacturer for the products.

From the profit expressions above, it follows that the retailer will pick both products if

πRLH = max {πRLH , πRL, πRH} . Similarly, it will pick only the low-end product or only the

high-end product if πRL = max {πRLH , πRL, πRH} or πRH = max {πRLH , πRL, πRH} hold

respectively.

Manufacturer’s problem. Next, we look at the manufacturer’s decision to choose

wholesale prices appropriately to induce the retailer to carry both products.

The manufacturer’s optimal choice of wholesale prices, given its service and quality levels,

must maximize its profit

γ[w − q2] + (1− γ)[w − q2]− s2 − s2 (9)
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subject to the constraint πRLH = max {πRLH , πRL, πRH}. We show in Appendix A that

the optimal wholesale prices wms and wms for the high-end product and low-end product

respectively that induce the retailer to carry the product line satisfy :

wms − wms = (θ + s)q − (θ + s)q, (10)

and,

wms =
γ(θ + s)q − (1− γ)(θ − θ)q

γ
. (11)

Substituting these values of wholesale prices, we have the following profit maximization

problem for the manufacturer :

max
s,s,q,q

γ[wms − q2] + (1− γ)[wms − q2]− s2 − s2

Solving, we derive the optimum service levels for the products as functions of the quality

levels:

s =
γq

2
; s =

(1− γ)q
2

, (12)

and the optimal quality levels:

qms =
2(θ − (1− γ2)θ)

γ2(4− γ) ; qms =
2θ

(3 + γ)
. (13)

Using these, the manufacturer’s profit when it provides the services is given by

πmsM =
(1− γ)(3 + 2γ(2− γ − γ3))θ2 − 2(1− γ2)(3 + γ)θθ + (3 + γ)θ2

(4− γ)γ3(3 + γ)
, (14)

while the retailer’s profit under service provision by the manufacturer is

πmsR =
2(1− γ)(θ − θ)(θ − (1− γ2)θ)

γ3(4− γ) . (15)
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The impact of the manufacturer’s services in the distribution channel on the quality levels

of the product line is obtained by comparing the quality levels of the high-end and low-end

products under service provision in (13) above to those under no service provision in the

channel in (6). This yields the following proposition.

Proposition 1. When the manufacturer provides demand-enhancing services in the channel,

quality levels for both low-end and high-end products are higher.

Proof: Consider the difference between the quality levels of the low-end product: qms−qns =
θ−(1−γ2)θ
2γ(4−γ) > 0. Similarly, the difference between the quality levels for the high-end product is

qms − qns = θ(1−γ)
2(3+γ)

> 0.

Proposition 1 demonstrates that the shift in consumer valuations that the manufacturer

expects to be brought on by the positive levels of the services provides a significant incentive

for it to improve the quality levels of both products in the first place. The higher willingness-

to-pay of high-valuation consumers for any quality level of the products allows the retailer

to extract a higher revenue from the sale of the high-end product to this consumer segment.

This in turn allows the manufacturer to earn higher profit by raising its wholesale price

appropriately. As a result, the quality level of the high-end product is higher when demand-

enhancing services are provided by the manufacturer. Now, in general, the manufacturer has

an incentive to distort downwards the quality of the low-end product relative to the high-end

product to provide an additional layer of protection against any cannibalization by the low-

end product of retail sales of the high-end one such that the retailer is not tempted to switch

to carrying only one of the products. When services are provided by the manufacturer,

the higher reservation values of the high-valuation consumers for the high-end product in

tandem with higher quality level of the high-end product implies a weaker cannibalization

problem and hence this downward distortion of the low-end product need not be too strong.

At the same time, the low-valuation consumers’willingness-to-pay for the low-end product is

now higher as a result of the demand-enhancing services, indicating the potential for higher

revenues earned from sales of a higher quality low-end product to this segment. In all, when
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services are provided by the manufacturer, the quality level of the low-end product is higher.

Proposition 2. When the manufacturer provides demand-enhancing services in the channel,

total consumer surplus is higher.

Proof: In both scenarios where service is provided by the manufacturer and no service

is provided, the consumer surplus of the segment of low-valuation consumers is given by

CSmsL = CSnsL = 0. The consumer surplus of the segment of high-valuation consumers under

no service is given by CSnsH ≡ (1 − γ)(θqns − pns) = (1 − γ)(θqns − θqns + (θ − θ)qns) =

(1−γ)(θ−θ)qns, and, under manufacturer-provided services, is CSmsH ≡ (1−γ)((θ+sms)qms

−pms) = (1 − γ)((θ + sms)qms − (θ + sms)qms + (θ − θ)qms) = (1 − γ)(θ − θ)qms. Since

qms > qns, it follows that CSmsH > CSnsH .

At the downstream market level, retail prices are selected by the retailer such that the

entire surplus of the low-valuation consumers is extracted under both service-provided and no

service-provided scenarios leaving these low-valuation consumers no better off when service

is provided. High-valuation consumers retain a surplus given by the net utility they would

gain if they purchase the low-end product. This net utility increases due to the rise in quality

of the low-end product as well as the rise in valuation for one unit of the low-end product

that each high-valuation consumer has after taking into account the services associated with

the low-end product.

Next, we present results on the impact of manufacturer-provided services on channel

member profits and the total channel profit as a whole.

Proposition 3. When the manufacturer provides demand-enhancing services in the channel,

the profits of both the manufacturer and retailer, and hence the total channel profit are higher.

Proof: See the Appendix.

The demand-enhancing services provided by the manufacturer gives the retailer a larger

scope for extracting more surplus from the consumers through appropriately altering the
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retail prices. Now recall that the manufacturer has to leave some money on the table for the

retailer to induce it to carry both products rather than just one. Under the manufacturer’s

service provision, the retailer’s off-equilibrium profit from carrying just the low-end product

is higher due to the higher consumer valuations for the product from the services. This

requires the manufacturer to leave a higher profit margin for the retailer to induce it to

carry both products. In spite of that, the manufacturer too earns a higher profit under its

service provision. This is because the total profit coming into the channel from consumers

in equilibrium is higher given the larger surplus consumers enjoy due to their enhanced

valuations and higher quality levels. This larger pie of profits thus yields a larger share for

the manufacturer as well as the retailer.

4 Product Line Sold Through a ChannelWith Retailer-

provided Services

Next, we consider the scenario wherein the retailer is in charge of providing the demand-

enhancing services. The sequence of events is as follows:

(i) the manufacturer first decides the quality level of the products in its product line;

(ii) the manufacturer decides on the wholesale price it will charge the retailer for each

product and makes the offer to the retailer;

(iii) the retailer decides which of the products to carry;

(iv) the retailer decides the service levels for each product that it carries;

(v) the retailer chooses the retail price and consumers make their purchase decisions.

We solve the game backwards starting from the retailer’s decisions:

Retailer’s problem. Similar to service provision by the manufacturer, there are three

possible situations to consider at the retailer’s optimal retail pricing and service choice stages
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(i.e. stages (iv) and (v) in the timeline above) corresponding to the number and nature of

product(s) chosen.

In the first alternative, consider the retailer’s pricing problem when it has decided to

carry both products. As under manufacturer-provided services, here too, the optimal retail

prices are p = (θ + s)q and p = (θ + s)q − (θ + s)q + (θ + s)q. Now, taking into account

these pricing decisions, the retailer’s optimal service levels for the two products are chosen

by solving the following problem:

max
s,s

γ[(θ + s)q − w] + (1− γ)[(θ + s)q − (θ + s)q + (θ + s)q − w]− s2 − s2. (16)

The retailer’s optimal service levels for the high-end product and low-end product are ob-

tained as

s =
γq

2
and s =

(1− γ)q
2

(17)

respectively and the retailer’s profit from carrying both products is πRLH = γ
[(
θ +

γq

4

)
q − w

]
+

(1− γ)
[(
θ + (1−γ)q

4

)
q − (θ − θ)q − w

]
.

In the second alternative, we consider the retailer’s pricing problem when it has decided

to carry only the low-end product. In this case, recall that it may (i) intend to sell it to all

consumers in which case the optimal retail price is p = (θ+s)q; or (ii) intend to sell it to only

the high-valuation consumers in which case the optimal retail price is p = (θ+s)q. In case of

(i) where it intends to sell it to all consumers, the retailer chooses the optimal service level by

solving max
s
[(θ+s)q−w]−s2. The optimal service level for the low-end product is s = q

2
and

the retailer’s profit from carrying only the low-end product here is πRL =
[(
θ +

q

4

)
q − w

]
.

In case of (ii) where it intends to sell it to only the high-valuation consumers, the retailer

chooses the optimal service level by solving max
s
(1−γ)[(θ+s)q−w]−s2. The optimal service

level for the low-end product is s =
(1−γ)q
2

and the retailer’s profit from carrying only the

low-end product here is πRL = (1− γ)
[(
θ +

(1−γ)q
4

)
q − w

]
.

Finally, consider the retailer’s pricing problem when it has decided to carry only the high-

end product. In this case, recall that it may (i) intend to sell it only to the high-valuation

21



consumers in which case the optimal retail price is p = (θ + s)q; or (ii) intend to sell it to

all consumers in which case the optimal retail price is p = (θ + s)q. In case of (i) where

the retailer intends to sell the high-end product to only the high-valuation consumers„its

optimal service provision problem is max
s
(1− γ)[(θ+ s)q −w]− s2 solving which, we obtain

the retailer’s optimal service level for the high-end product as s = (1−γ)q
2

and the retailer’s

profit from carrying only the high-end product is πRH = (1−γ)
[(
θ + (1−γ)q

4

)
q − w

]
. In case

of (ii) where the retailer intends to sell the high-end product to all consumers, the retailer’s

optimal service provision problem is max
s
[(θ + s)q − w] − s2 solving which, we obtain the

retailer’s optimal service level for the high-end product as s = q
2
and the retailer’s profit as

πRH =
[(
θ + q

4

)
q − w

]
.

Moving to the retailer’s decision regarding which product(s) to carry, it follows that the

retailer finds it more profitable to carry both products rather than only the low-end product

or only the high-end product when πRHL = max {πRLH , πRL, πRH} .

Manufacturer’s problem. Moving backwards, we next analyze the manufacturer’s

decisions. The manufacturer’s wholesale pricing problem, given its product qualities, can be

expressed as

max
w,w

γ[w − q2] + (1− γ)[w − q2] (18)

subject to the constraint that the retailer needs to be provided enough incentive to carry

both products. In Appendix A, we show that the optimal wholesale prices wrs and wrs for

the high-end product and low-end product respectively that induce the retailer to carry the

product line satisfy :

wrs − wrs =
(
θ +

(1− γ)q
4

)
q −

(
θ +

(1 + γ)q

4

)
q, (19)

and

wrs =

[
γ
(
θ +

γq

4

)
− (1− γ)(θ − θ)

]
q

γ
. (20)
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Using these wholesale prices, the manufacturer’s problem of choosing the optimal quality

levels can be rewritten as

max
q,q

γ

[(
θ +

γq

4

)
q −

(1− γ)(θ − θ)q
γ

− q2
]
+(1−γ)

[(
θ +

(1− γ)q
4

)
q −

q2

4
−
(θ − θ)q

γ
− q2

]
.

The optimal quality levels for the products are:

qrs =
2(θ − (1− γ2)θ)
γ(3γ + 1− γ2) ; qrs =

2θ

(3 + γ)
(21)

and using these, the manufacturer’s profit under retailer-provided services is

πrsM =
(3 + γ(1− 5γ − γ3 + 2γ4))θ2 − 2(1− γ2)(3 + γ)θθ + (3 + γ)θ2

γ2(3 + 10γ − γ3) , (22)

while the retailer’s profit when it provides the services is

πrsR =
(1− γ)(θ − (1− γ2)θ)(θ(1 + 6γ − γ2)− θ(1 + 6γ − 2γ2))

γ2(3γ + 1− γ2)2 (23)

The following proposition presents results on the impact of retailer-provided services on

the product quality decisions taken by the manufacturer.

Proposition 4. When the retailer provides demand-enhancing services in the channel, the

quality level for the high-end product is higher but the quality level for the low-end product

may or may not be higher relative to the quality levels when no services are provided. Specif-

ically, the quality of the low-end product is lower under retailer-provided services when the

proportion of low-valuation consumers is low enough; otherwise, it is higher.

Proof: The difference between the quality levels of the high-end product is qrs − qns =

θ(1−γ)
2(3+γ)

> 0. For the low-end product, the difference between the quality levels is qrs− qns =

(θ−(1−γ2)θ)(γ−1+γ2)
2γ2(3γ+1−γ2) R 0, according as γ R 0.62. Thus, it follows that if γ < 0.62, we get

qrs < qns.
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As under service provision by the manufacturer, the higher willingness-to-pay of the high-

valuation consumers at all quality levels that the manufacturer expects to be brought on by

retailer-provided services induces it to optimally raise the quality of the high-end product

intended for this segment. To extract as much as possible from the high-valuation consumers,

the manufacturer has an incentive to keep the quality of the high-end product at the highest

possible level (which is qms, the optimal quality level that it chooses when it is providing the

service).

Service provision by the retailer however has different implications for quality of the low-

end product compared to manufacturer-provided services. As in the case of manufacturer-

provided services, here too, the manufacturer must leave some money on the table for the

retailer to induce it to carry both products. The amount of this inducement depends on

the relative magnitudes of the retailer’s off-equilibrium profit levels. As we discussed above,

in general, the manufacturer has an incentive to distort downwards the quality of the low-

end product to provide an additional layer of protection against any cannibalization by the

low-end product of retail sales of the high-end one such that the retailer is not tempted to

switch to carrying only one of the products. The presence of demand-enhancing services

result in a shift upwards of consumer valuations for the products weakening this downward

distortionary force. However, when the retailer is in charge of providing the services, an

additional distortionary force comes into play. Specifically, the retailer can now optimally

choose the demand-enhancing service for a product under all scenarios —when it is carrying

that product as a part of the product line or when it is carrying it alone. Thus, the retailer is

able to optimally choose a different service for the low-end product when it is carrying it alone

compared to that when it is carrying the entire product line.5 As a result, the retailer’s off-

5This is because when both products are carried by the retailer, its choice of service levels and retail
prices are tempered by the individual rationality constraint that it needs to satisfy for the low-valuation
consumer (i.e., allow the low-valuation consumer at least non-negative utility from consumption of the low-
end product) and the incentive compatibility constraint for the high-valuation consumer (i.e., ensure that
the high-valuation consumer gets at least as much utility from consuming the high-end product than the
utility she gets from consuming the low-end product). When only the low-end product is carried by the
retailer, the retailer needs to just ensure that the individual rationality constraint for the low-end consumer
is satisfied.
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equilibrium profit earned from carrying only the low-end product is now higher. This suggests

that for given quality level of the products, the retailer will have to be provided a higher

incentive to carry both products when it is providing the demand-enhancing services. Since

the retailer’s off-equilibrium profit from carrying the partial product line is higher with higher

product quality, the anticipation of this higher level of retailer opportunism has a dampening

effect on the manufacturer’s product quality decision. By suffi ciently lowering the quality of

the low-end product, the manufacturer makes it less profitable for the retailer to take the

off-equilibrium routes of carrying just one product instead of the entire product line (since

profit from carrying only the low-end product is clearly lower while profit from carrying only

the high-end product is lower compared to the profit from carrying both products where the

retail price of the high-end product can now be made higher given the quality distortion).

This in turn allows the manufacturer to leave less money on the table for the retailer and

hence it earns a higher profit.

In fact, Proposition 4 demonstrates that the distortion in the quality level of the low-end

product under service provision by the retailer can be strong enough to result in a lower

quality level than under no service provision. While the drop in quality of the low-end

product benefits the manufacturer through reducing the retailer’s opportunistic behavior,

the lower quality level of the low-end product at the same time results in a lower level of

profit from selling to the low-valuation consumers who, after receiving the demand-enhancing

services, have a higher willingness-to-pay for the product. Thus, this negative effect of

foregone profit from the low-valuation consumers must be balanced against the positive

gains from lower retailer opportunism. When the proportion of low-valuation consumers is

low enough, this segment does not contribute significantly to the manufacturer’s profit. It

pays for the manufacturer in that case to significantly distort the low-end product to gain

as much profit as possible without paying a huge price in terms of the loss in returns from

the low-valuation consumers. This distortion in the quality of the low-end product can be

so large that the low-end product quality is inferior compared to the case when there is no

service provision.
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The proposition below provides results on the impact of retailer-provided services on the

level of consumer welfare.

Proposition 5. When the retailer provides demand-enhancing services in the channel, total

consumer surplus may or may not be higher, depending on the proportion of the low-valuation

consumers (γ).

Proof: In both scenarios where service is provided by the retailer and no service is provided,

the consumer surplus of the segment of low-valuation consumers is given by CSrsL = CSnsL =

0. The consumer surplus of the segment of high-valuation consumers under no service is

given by CSnsH ≡ (1− γ)(θqns− pns) = (1− γ)(θqns− θqns+ (θ− θ)qns) = (1− γ)(θ− θ)qns,

and, under retailer-provided services is CSrsH ≡ (1 − γ)((θ + srs)qrs −prs) = (1 − γ)((θ +

srs)qrs − (θ + srs)qrs + (θ − θ)qrs) = (1− γ)(θ − θ)qrs. From the proof of Proposition 4, we

know that qrs R qns according as γ R 0.62. This implies that CSrsH R CSnsH according as

γ R 0.62.

We observe that even though it is the low-end product whose quality may be made inferior

under retailer-provided services, the low-valuation consumers purchasing that product are

not affected by the difference in quality. As in the case of manufacturer-provided services, the

retail price for the low-end product has been selected to extract maximum surplus from these

consumers. Thus, their surplus from purchasing the low-end product in either case is zero.

On the other hand, the high-valuation consumers who do not purchase the low-end product in

equilibrium are actually affected by the difference in quality of that product. This is because

the surplus retained by the high-valuation consumer is the utility she would gain had she

purchased the low-end product. This utility gain is positively related to the quality of that

product. As a result, the surplus the high-valuation consumers retain under retailer-provided

services depends on the incentive of the manufacturer to distort downwards the quality of the

low-end product. When the proportion of low-valuation consumers is low enough, service

provision by the retailer may cause the manufacturer to lower the quality of the low-end

product to such an extent that the high-valuation consumers are worse off with service
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provision. When the proportion of low-valuation consumers is higher, the manufacturer may

face suffi cient incentive to raise the quality level of the low-end product in which case the

high-valuation consumers are better off under retailer-provided services.

The impact of the provision of demand-enhancing services by the retailer on the profit

levels of the channel and each channel member is shown in the following propositions.

Proposition 6. When the retailer provides demand-enhancing services in the channel,

1. Manufacturer profit is higher;

2. Retailer profit may or may not be higher. Specifically, retailer profit is higher when (i)

the proportion of low-valuation consumers ( γ) is suffi ciently high ( γ > 0.62); or (ii)

for other values of γ, the degree of heterogeneity between the two types of consumers

is suffi ciently low ( θ/θ is suffi ciently high); otherwise, retailer profit is lower.

3. Total channel profit is higher.

Proof: See the Appendix.

When the retailer provides demand-enhancing services, we have shown that the manufac-

turer ends up having to leave a higher profit with the retailer for a given product line. Yet,

the manufacturer has two instruments —the wholesale price and the product quality level —

at its disposal to maximize its own profit. It appropriately raises or lowers the quality of the

low-end product to ensure that the minimum profit necessary is left for the retailer to induce

it to carry both products. This, coupled with a higher quality level of the high-end product

and appropriate wholesale prices, yields higher gains from the retailer’s sales of the high-end

product to high-valuation consumers. Thus, the manufacturer is able to earn a higher profit.

However, the retailer may be left worse off by providing the services to the consumers.

We know that it is in the manufacturer’s best interests to minimize the surplus the retailer

is allowed to retain. When the low-valuation consumers are suffi ciently well-represented or

if the degree of heterogeneity between the two types of consumers is suffi ciently low, the
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manufacturer does not find it optimal to distort the quality of the low-end product too

much. This allows the retailer to demand more from the manufacturer since it can earn

a higher profit in the off-equilibrium one-product-only scenarios. In those instances, the

retailer earns a higher profit when it provides the services. On the other hand, when the

low-valuation consumers are relatively less significant in number and in their valuation in

the manufacturer’s profit equation, there is more incentive for the manufacturer to heavily

distort the low-end product quality, thereby squeezing more profit from the retailer. Here,

the retailer ends up earning a lower profit level compared to when there is no service provided

at all.

Why does the retailer still choose to provide positive levels of services in the latter sce-

nario? To understand this, note that the retailer, when it is put in charge of service provision,

can not beforehand commit to a particular level of service, including zero services, prior to

the manufacturer’s selection of its product quality levels. Since the manufacturer benefits

from service provision by the retailer, it will indeed pick product qualities corresponding to

which it is actually optimal for the retailer to choose positive service levels. Of course, if

the retailer could somehow commit to zero service level prior to the manufacturer’s product

quality decision, then our results imply that the retailer may want to do so under some

circumstances. This would be tantamount to the “No Services”scenario. In that case, our

results imply that the manufacturer will prefer to take on providing the service itself. Alter-

natively, in scenarios where a manufacturer may not find it feasible to provide such services

in local markets (for example, if it were a small foreign supplier), it may want to induce the

retailer to provide the services by offering it compensation in the form of side payments. As

we see in Proposition 6, total channel profit increases under service provision by the retailer.

This allows the manufacturer to share some of this higher profit with the retailer, while still

benefiting from the retailer’s services itself.

To see why total channel profit is higher, note that when both products improve in

quality, this coupled with the shift upwards of the consumers’willingnesses-to-pay results in

a larger pie from which the channel can extract profit. Thus, total channel profit increases
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in this case. Also, when the low-end product declines in quality while the high-end product

improves in quality, the retailer is able to extract more surplus from the high-valuation

consumers. This is because the high-valuation consumers’option of switching to the low-

end product becomes less attractive and so the retailer must now leave less on the table

for these consumers. The higher revenues from the high-valuation consumers dominate the

lower revenues earned from the low-valuation consumers. As a result, the channel again

benefits from service provision.

A comparison of Propositions 5 and Proposition 6 yields the following result: While

Proposition 5 above states that when γ < 0.62, consumers are worse off under retailer-

provided services, from Proposition 6, we find that when γ < 0.62, both the manufacturer

and the retailer may find it optimal to have services provided by the retailer if the degree

of heterogeneity between the two types of consumers is suffi ciently low, i.e., when θ/θ is

suffi ciently high. We summarize this below:

Corollary 1. When the retailer provides demand-enhancing services in the channel, for low

values of the proportion of low-valuation consumers ( γ < 0.62), there may be overprovision

of demand-enhancing services, i.e. while both channel members may prefer that positive

demand-enhancing services are provided by the retailer, consumers are better off with no

service provision.

Manufacturer-provided Services vs. Retailer-provided Services

Here, we compare the impact of services provided by the manufacturer and those provided

by the retailer.

Proposition 7. The manufacturer chooses (weakly) higher quality levels for both prod-

ucts when it provides demand-enhancing services than when the retailer provides demand-

enhancing services.

Proof: It is evident from the expressions for qrs and qms in (13) and (21) respectively that
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the quality level of the high-end product is the same in both scenarios. Comparing the quality

levels of the low-end product, we find that the difference qrs− qms = 2(θ−(1−γ2)θ)(γ−1)
γ2(4−γ)(3γ+1−γ2) < 0,

since γ < 1.

Proposition 7 demonstrates that a distortion appears in the quality level of the low-

end product under service provision by the retailer as compared to service provision by the

manufacturer. As noted earlier, the difference in the quality levels in the two scenarios arises

due to the differences in ability of the retailer to adopt the optimal service levels in the off-

equilibrium situations when it makes its decisions regarding which products to carry. The

ability to choose the service levels optimally under all scenarios gives the retailer an edge in

forcing the manufacturer to leave a higher amount of profit when it is being induced to carry

the entire product line. Thus, while the manufacturer has suffi cient incentive to improve the

quality level of the low-end product when it provides the services itself, its squeezed profits

under retailer-provided services may lead it to actually lower the quality level of the low-end

product.

Quality levels of the high-end product are the same under service provision by either

the manufacturer or the retailer. This is because both the manufacturer and the retailer

realize that it is most optimal to choose the quality levels of the product line, service levels

and associated prices such that maximum surplus can be extracted from the more attractive

high-valuation consumers. Thus, given the product quality level, the retailer’s chosen service

levels for the high-end product always matches that of the manufacturer. The manufacturer

finds it optimal in either case to raise the quality level of the high-end product to the same

level. In other words, there is no distortion at the top.

Proposition 8. Consumer surplus is higher under demand-enhancing service provision by

manufacturer than under demand-enhancing service provision by retailer.

Proof: From Propositions 2 and 5, it is evident that for the low-valuation consumers,

CSmsL = CSrsL = 0. For high-valuation consumers, the difference in surplus is CS
ms
H −CSrsH =

(1 − γ)(θ − θ)(qms − qrs). From Proposition 7, we know that qms − qrs > 0 implying that
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CSmsH − CSrsH > 0.

We have seen that in case of either manufacturer- or retailer-provided services, the retail

price set by the retailer for the low-end product always extracts the entire surplus from

the low-valuation consumers. Thus, these consumers end up with the same level of surplus

(equal to zero) under either service provision scenario. For the high-valuation consumers,

their surplus equals the utility gain they get from consuming the low-end product which is a

function of the quality level of the low-end product. The higher quality level of the low-end

product under manufacturer-provided services implies that the high-valuation consumers are

better off in this case compared to retailer-provided services.

Proposition 9. The manufacturer prefers own provision of demand-enhancing services to

the retailer’s provision of demand-enhancing services but the retailer may not prefer own

provision of services to the manufacturer’s provision of services. Total channel profit is

higher under demand-enhancing services provided by the manufacturer than under demand-

enhancing services provided by the retailer.

Proof: See the Appendix.

It is intuitive that the manufacturer prefers to take on providing the demand-enhancing

services itself rather than delegate it to the retailer. When it provides the services, the

manufacturer not only chooses the optimal service levels for the product line but also restricts

the retailer’s opportunistic behavior discussed above thereby increasing its profit. For the

retailer, it might seem more profitable to have greater control over service provision so that

it may choose the service levels that are optimal for it, and not be forced to accept the

manufacturer’s chosen levels. This might be a naive retailer’s course of action, and if this

naive retailer has some bargaining power over the manufacturer, it may demand and succeed

in appropriating the rights to provide the services. Indeed, it can be shown that fixing the

product quality levels, the profit earned by a retailer is higher when it provides the services
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compared to the case when the manufacturer provides the services.6 The sophisticated

retailer on the other hand will recognize that although its profit from a given product line is

higher when it provides the services, the manufacturer will internalize the higher potential

for retailer opportunism in its product quality decisions such that the profit retained by the

retailer is minimized. Thus, whether a retailer may prefer to allow the manufacturer to take

on service provision in the first stage depends on which of the two effects dominate.

Proposition 9 suggests that when the proportion of low-valuation consumers is low

enough, both channel members prefer service provision by the manufacturer. In this case,

it follows that channel profit is higher under manufacturer-provided services. On the other

hand, when the proportion of low-valuation consumers is higher, the two regimes - manufacturer-

provided services and retailer-provided services have opposing effects on the profit levels of

the manufacturer and the retailer. However, it still follows that service provision by the

manufacturer results in a higher profit at the channel level. This is because the quality levels

of the product line are higher in this case. As a result, the size of the pie gets larger in this

scenario although the sharing of the pie may be skewed towards the manufacturer and not

the retailer. The reverse holds true under retailer-provided services.

5 Discussion and Future Research

In this paper, we have analyzed how the identity of the channel member providing demand-

enhancing services can have varying impact on key variables like the manufacturer’s product

quality choices for its product line and resultant consumer welfare and channel profits. In

channel settings where the manufacturer provides the demand-enhancing services, the in-

crease in the willingnesses-to-pay of consumers caused by the demand-enhancing services

results in incentives for the manufacturer to raise product quality levels which in turn raise

consumer welfare and channel profit level. However, these results may unravel in channel

settings with retailer-provided services. When the retailer provides the demand-enhancing

6Fixing the product line at (q, q), the retailer’s profit under manufacturer-provided services is πms =
(1−γ)(θ−θ)q

γ and its profit under retailer-provided services is πrs =
(1−γ)(θ−θ)q

γ +
(1−γ)q2

4 > πms.
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services, it can optimally make its service choice decision subsequent to its choosing which

products to carry and hence it chooses service levels different from those chosen by the manu-

facturer in off-equilibrium scenarios (i.e. in scenarios where it carries a subset of the product

line). The manufacturer must then leave the retailer with a higher profit level to induce it to

carry the entire product line. Anticipation of the greater retailer opportunism may distort

the manufacturer’s product quality choices, which in turn adversely impact consumer welfare

and profit levels for channel members.

Single product sold to consumers: In the main text of the paper, we examined the case

where the manufacturer wishes to sell its entire product line through the retailer and must

provide adequate incentives to the retailer to induce it to carry all the products. As in Villas-

Boas (1998), the intention was to highlight a major challenge faced by a manufacturer with

a product line who aims to sell all the products through a downstream retailer. In Appendix

D, we consider the case where the manufacturer sells only one product through a retailer

and compare the effects of manufacturer-provided services and retailer-provided services in

this context. Unlike the product line case where the manufacturer faced constraints relating

to inducing the retailer to carry an entire product line, in this case, the main constraint

for the manufacturer lies in providing enough incentive to the retailer to not only carry the

product (instead of an outside option) but also to choose an appropriate retail price for

the product such that the desired consumer segment is targeted (only the high-valuation

consumers or both high-valuation and low-valuation consumers). Although this makes the

manufacturer’s single product decision problem different from the product line case, we show

that the key insight from our main model continue to hold. Specifically, the identity of the

demand-enhancing service provider is important and has implications for product quality,

channel member profits and consumer welfare.

Cost of providing the service: In the main model, we considered the case where the

costs for service levels s and s are increasing in the quality of service but independent of the

number of units sold (fixed costs of service). There are numerous instances where service

33



costs appear in this manner, for example, salaries paid to customer service personnel and

technical support representatives, expenses related to store display and demonstrations and

promotion budgets. This modeling of service costs is fairly common in the literature as

well (for example, Iyer (1998), Coughlan and Soberman (2005), Raju and Zhang (2005)).

In Appendix C, we characterize the situation where service cost is increasing in the quality

of service and also in the number of units sold (variable cost of service). Examples of

such situations include manufacturer warranty or delivery costs. Using this formulation for

service costs, we compare the effect of manufacturer-provided services and retailer-provided

services. We find that in this case, both manufacturer-provided services and retailer-provided

services yield higher product quality levels, channel member profits and consumer welfare

compared to a scenario where no services are provided. Furthermore, the identity of the

demand-enhancing service provider does not matter and outcomes are identical under either

manufacturer-provided services or retailer-provided services.

Impact of Retail Competition: In order to focus on the effect of identity of channel

member providing demand-enhancing service on various channel and consumer outcomes, we

formally modeled a framework with a single upstream manufacturer and a single downstream

retailer. Incorporating retail competition in our framework would allow one to address the

effect of competition in services among retailers on the manufacturer’s decision regarding

product line allocation across the retailers.

Although formal analysis is beyond the scope of this paper, we discuss next the effects of

the presence of competition at the retail level. First consider the case where the manufacturer

wants each retailer to carry the entire product line. In that case, we conjecture that each

retailer still can influence the off-equilibrium profit to a greater extent when it provides

services itself compared to when the manufacturer provides the services. Hence, as in our

analysis in the main text, we expect that the retailer can extract greater profit from the

manufacturer and anticipating that, the manufacturer would want to lower product quality

to reduce the leverage the retailer has in the off-equilibrium situations where it carries only

the low-quality product. Overall, we expect the forces generated by the manufacturer’s desire
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to induce the retailer to carry the entire product line combined with the retailer’increased

opportunism in the case where it provides services (compared to when the manufacturer

provides services) to still exist. These forces will disappear only if the retail competition is

perfect in the sense that an individual retailer’s profit is driven purely by retail competition

rather than its strategic choice of service levels. In the reasonable case of imperfect retail

competition, we expect these key economic forces highlighted in our model to continue to

exist.

Next, consider the case where the manufacturer sells one of each product type through one

retailer (for example, higher quality product through Retailer 1 and lower quality product

through Retailer 2). In that case, the retailer’s only threat is to not carry the manufacturer’s

product and then earn profit from an outside option. However it cannot affect the magnitude

of the outside option by its choice of the service level it provides. Hence when it does provide

service, it does not enjoy any extra leverage compared to when the manufacturer provides

service. Overall, this invariance of the outside option to which channel member provides the

service takes away the key forces of the retailer opportunism combined with manufacturer’s

product line decision.

Impact of Manufacturer Competition: As mentioned above, we have considered a

framework with a a single upstream manufacturer and a single downstream retailer in the

main paper. We discuss next the implications of incorporating manufacturer competition in

our framework.

We expect that the presence of multiple manufacturers competing to induce the retailer to

carry their product lines will exacerbate the retailer opportunism problem that we highlighted

in our model and will provide qualitatively similar insights regarding the comparison of

manufacturer-provided services versus retailer-provided services. This is because for each

manufacturer, the retailer now has an expanded set of off-equilibrium options to choose from

if it were to deviate from carrying the manufacturer’s entire product line, viz., not only a

subset of the manufacturer’s product line but also some of the competing manufacturer’s

products or the entire product line of the competing manufacturer. This implies that the
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manufacturer may have to leave a larger surplus with the retailer to induce it to carry

its product line compared to the case where there is no manufacturer competition. To

minimize this retailer opportunism problem, the manufacturer may face incentives to distort

downwards the quality level of its low-end product. When the retailer decides its service

levels, it can optimize its profit in all these off-equilibrium scenarios relative to the case

where the manufacturers decide the service levels. This implies that the retailer needs to be

provided even greater incentives to carry the product line when it provides service compared

to when the manufacturer provides the services. Hence, we can expect this distortionary

force on product quality level to be stronger under retailer-provided services relative to

manufacturer-provided services.

Nature of Vertical Relationship in Channel: This paper considers the market situations

where the manufacturer is the dominant player and makes take-it-or-leave-it offers to the

retailer. Although there exist two other possible power structures – retailer making take-

it or-leave-it offers to the manufacturer, or both manufacturer and retailer having equal

power and neither party making take-it-or-leave-it offers —we focused on the most commonly

examined power structure in the channels literature.7 Finally, although we have pointed out

each channel member’s incentive to subsidize service provision by the other member, formally

modeling cooperating vertical arrangements where one channel member commits to paying

a certain portion of the other member’s service expenditures may be useful.

7We thank an anonymous referee for pointing out these alternative power structures.

36



References

Blair, B. F., Lewis, T. R., (1994), “Optimal Retail Contracts with Asymmetric Information

and Moral Hazard,”RAND Journal of Economics, 25(2), pp. 284—296.

Coughlan, A.T., Soberman, D.A., (2005), “Strategic segmentation using outlet malls,”

International Journal of Research in Marketing, 22(1), pp. 61—86.

Desai, P.S., (2001), “When Does Cannibalization Affect Product Line Design?”Marketing

Science, 20(3), pp. 265—283.

Desiraju, R., Moorthy, S., (1997), “Managing a Distribution Channel Under Asymmetric

Information with Performance Requirements,”Management Science, 43(12), pp. 1628—

1644.

Gabszewicz, J. J., Shaked, A., Sutton, J., Thisse, J., (1986), “Segmenting the market: The

monopolist’s optimal product mix,”Journal of Economic Theory, 39(2), pp. 273—289.

Iyer, G., (1998), “Coordinating Channels under Price and Nonprice Competition,”Market-

ing Science, 17(4), pp. 338—355.

Lal, R., Narasimhan, C., (1996), “The Inverse Relationship Between Manufacturer and

Retailer Margins: A Theory,”Marketing Science, 15(2), pp. 132—151.

Lin, Y., Narasimhan, C. (2008), “Persuasive Advertising and Product Design,”mimeo.

Moorthy, K. S. (1984), “Market Segmentation, Self-Selection, and Product Line Design,”

Marketing Science, 3(4), pp. 288—307.

– —, Zhao, H., (2000), “Advertising Spending and Perceived Quality,”Marketing Letters,

11(3), pp. 221—233.

Mussa, M., Rosen, S., (1978), “Monopoly and Product Quality,” Journal of Economic

Theory, 18(2), pp. 301—317.

37



Perry, M. K., Porter, R. H., (1990), “Can Resale Price Maintenance and Franchise Fees

Correct Sub-optimal Levels of Retail Service?”International Journal of Industrial Or-

ganization, 8(1), pp. 115—141.

Raju, J., Zhang, Z. J., (2005), “Channel Coordination in the Presence of a Dominant

Retailer,”Marketing Science, 24(2), pp. 254—262.

Shaffer, G., Zettelmeyer, F., (2004), “Advertising in a Distribution Channel,”Marketing

Science, 23(4), pp. 619—628.

Taylor, T. A., (2002), “Supply Chain Coordination under Channel Rebates with Sales Effort

Effects,”Management Science, 48(8), pp. 992—1007.

Tremblay, V.J., Martins-Filho, C. (2001), “A model of vertical differentiation, brand loyalty,

and persuasive advertising,”Advances in Applied Microeconomics, 10, pp. 221—238.

Villas-Boas, J. M. (1998), “Product Line Design for a Distribution Channel,”Marketing

Science, 17(2), pp. 156—169.

Winter, R. A., (1993), “Vertical Control and Price Versus Nonprice Competition,”Quarterly

Journal of Economics, 108(1), pp. 61—76.

Wu, C., Chen, Y., Wang, C., (2009), “Is Persuasive Advertising Always Combative in a

Distribution Channel?”Marketing Science, 28(6), pp. 1157—1163.

38




