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Abstract

In a market where consumers face uncertainty regarding products’ fit
with their preferences, we study duopolistic online retailers’ return poli-
cies and pricing strategies. Retailers face the trade-off between locking in
consumers with a high restocking fee and communicating product infor-
mation to consumers by offering experiments with the product. We show
that an asymmetric equilibrium exists such that one retailer offers the free
return policy (FRP) while the other free rides when product differentiation
is high. Buying with the FRP gives consumers a complementary good, an
experiment to resolve the fit uncertainty, and this complementary good has
the characteristics of a public good. The FRP-providing retailer adopts a
loss-leading strategy by subsidizing the experimentation with the enhanced
profitability of the product. Consequently, retailers avoid price competition
by monopolizing consumers who prefer a given product over the rival’s. We
then examine how retailers use online and offline channels to facilitate con-
sumer experimentation when retailers also operate brick-and-mortar stores.
We show that retailers can segment the market by choosing different chan-
nels for experimentation based on consumers’ probabilities of making re-
turns because of a poor fit. When it is too costly to handle returns, retailers
subsidize consumers for the search cost through product prices and increase
restocking fees to induce consumers who have a high enough probability of
making returns to visit the store instead, so that these consumers can make
informed purchases.
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1. Introduction

When shopping online, consumers make their choices by viewing pictures and

product descriptions provided by retailers. Unfortunately, certain attributes of

products cannot be communicated digitally. Given that consumers cannot physi-

cally inspect a product they are purchasing online, their ability to judge how well

it fits with their preferences is severely limited. As such, return policies are im-

portant to consumers making online purchase decisions.1 For retailers, returned

units may not be valued the same as when they were sold new, and there are

additional costs incurred in handling returns, such as processing, refurbishing,

or reconditioning expenses, as well as possible loss when returned units are sold

for salvage value in a secondary market. The central issue is, therefore, the cost

associated with the high return rate of online orders. This problem is particu-

larly acute in categories where consumers need to “touch and feel” the product to

determine how well it fits their tastes and needs. Online retailers have obvious in-

centives to develop better strategies around communicating product information

to consumers by offering generous return policies, given the costs associated with

returns.

Our goal in this paper is to explore how competing retailers communicate

product information to consumers to resolve the fit uncertainty when the provision

of product information is costly. Its novelty is in its study of online retailers’

return policies as endogenous switching costs when there is an incentive to offer

consumers experiments with the product. We consider a duopolistic setting in

which retailers choose restocking fees for returns in addition to competing in

price. On the one hand, a high restocking fee discourages consumers who prefer

the rival product from making a return and switching to the rival; on the other

hand, a high restocking fee also discourages consumers from experimenting with

the product in the first place. Retailers face the trade-off between locking in

consumers with a high restocking fee and communicating product information to

consumers by offering experiments with the product. Consumers make purchase

and return decisions after observing return policies and prices. There is a priori

fit uncertainty among consumers, which is realized after purchase. Consumers are

heterogeneous with respect to the ex ante probability of preferring one product

over the other and have discrete ex post valuations of the two products. There

1“92% of consumers surveyed said that they will buy again if product return process is easy
whereas 79% of consumers want free return shipping.” See https://www.invespcro.com/blog/
ecommerce-product-return-rate-statistics/, accessed May 2018.
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is perfect information spillover between products—namely, the purchase of one

product resolves the uncertainty for both. The analysis applies to products that

potential consumers can benefit from inspecting in person but might also be willing

to consider purchasing online without physical inspection (e.g., small appliances,

consumer electronics, simple furniture, casual wear, and toys). The research focus

can be summarized in the following two questions: 1. What are online retailers’

return policies when there is an incentive to offer consumers experimentation with

the product? 2. If retailers also operate an offline retailing channel, how can they

best use the two channels to facilitate consumer experimentation?

Buying the product with the free return policy (FRP) gives consumers a com-

plementary good, an experiment to resolve the fit uncertainty, and this comple-

mentary good has the characteristics of a public good. We show that an asym-

metric equilibrium exists such that one retailer offers the FRP while the other

free rides when product differentiation is high. In this equilibrium, the FRP-

providing retailer benefits from the rival’s free-riding behavior. We show that the

FRP-providing retailer adopts a loss-leading strategy: subsidizing excessive ex-

periments with the enhanced profitability of the product. The experiments serve

to communicate product information to consumers, and thus all consumers make

informed purchases and have a high willingness to pay for a product which fits

their preferences. Consequently, retailers avoid price competition by monopolizing

consumers who prefer a given product over the rival’s and fully extract consumer

surplus. When the cost of handling returns is high, the incentive to avoid the cost

dominates, and consequently retailers engage in single-shot price competition by

not accepting returns.

Conventional wisdom considers free riding detrimental to the profit of service-

providing retailers,2 so retailers should make it more difficult for consumers to

compare products and prices from different retailing channels to curb free-riding

behavior.3 In contrast, the present paper shows that the FRP-providing retailer

can induce the free-riding rival to avoid competing on price by offering the exper-

iment to resolve the fit uncertainty for both products. Consumers who eventually

switch to the free rider after the initial purchase reveal their preferences and a

high willingness to pay for the free rider’s product. Allowing free riding off of the

FRP can therefore be seen as a mechanism to prevent an aggressive response from

2A common example would be online retailers free riding off of the promotional effort by
brick-and-mortar stores (Carlton and Chevalier, 2001; Shin, 2007).

3In practice, retailers can use exclusive dealership agreements with certain manufacturers to
keep consumers from free riding (Carlton and Chevalier, 2001).
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the rival.4

If retailers also operate an offline retailing channel, consumers can pay a costly

visit to the brick-and-mortar store to inspect the product, and their fit uncertainty

will be resolved prior to purchase. The present paper also answers the question

regarding how retailers can use restocking fees and pricing strategies to direct

consumers toward certain experimentation channels. We show that the added

flexibility in retailing channels allows retailers to segment the market based on

consumers’ probabilities of returning a product because of a poor fit. By fully

compensating consumers for the search cost through product price and making

returns costly for online purchases, retailers drive consumers who have a high

probability of making returns to visit the brick-and-mortar store, whereas con-

sumers who have a low probability of making returns will choose to purchase

online.

The rest of this paper is organized as follows. Section 2 discusses how this

paper contributes to the related literature. Section 3 studies online retailers’

return policies and pricing strategies. In Section 4, we derive retailers’ return

policies for online purchases when consumers can inspect the products in brick-

and-mortar stores to make informed purchases. Section 5 discusses some crucial

assumptions of the models. Section 6 offers concluding remarks. The proofs of

the lemmas and propositions are relegated to Appendices.

2. Related literature

To the best of our knowledge, this is the first paper that studies retailers’ re-

turn policies as endogeneous switching costs when there is an incentive to offer

consumers experiments with the products. This work is primarily related to two

strands of literature. The first examines various aspects associated with product

returns, and the second studies how retailers communicate product information

to consumers. We discuss each stream in turn.

This paper relates to a number of theoretical contributions on product re-

turns. Che (1996) shows that the FRP allows a monopoly retailer to charge

a higher price. Our results align with Che (1996) in that the FRP allows for

improved fit between consumer preferences and products, and consequently per-

4Shin (2007) shows that a retailer that does not provide pre-sale service can free ride on the
service of a rival who carries the identical product, and this may be beneficial to both retailers.
We obtain a similar conclusion with free return policies between two horizontally differentiated
products.
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mits duopolistic retailers to charge higher prices. In Che (1996), the FRP is the

exogenously given return policy. However, the present paper allows retailers to

endogenously choose how generous their return policies should be. Some of the ex-

isting literature studies return policies as a signal of product quality (Inderst and

Tirosh, 2015; Moorthy and Srinivasan, 1995). The current paper models product

returns as a channel for consumer experimentation to resolve the fit uncertainty

for horizontally differentiated products.

There are also papers studying the hassle costs of returns on the consumer

end (for instance, Davis et al. (1998)). Petrikaitė (2017) shows that consumers’

exogenous hassle costs of returning products intensifies price competition and in-

creases consumer welfare when consumers face a priori uncertainty between two

horizontally differentiated products. The current paper distinguishes itself from

Petrikaitė (2017) in two aspects. First, this paper models endogenous restocking

fees chosen by retailers. Second, a consumer does not become better informed

about a rival product after the initial purchase in Petrikaitė (2017), whereas per-

fect information spillover is a critical ingredient of our model.

The present paper follows in the footsteps of contributions modeling restocking

fees as switching costs endogenously chosen by retailers. Shulman et al. (2009)

show that in a monopolistic setting, the incentive to minimize return costs by

charging restocking fees can dominate the negative effects this practice has on sales

revenue. Shulman et al. (2011) show that restocking fees are higher in a duopolis-

tic competition setting. Matthews and Persico (2007) examine a monopoly firm’s

optimal price and refund strategies in a single-product model in which consumers

face the uncertain about the product’s utility.5 The present paper differs in that

it studies retailers using product returns as a channel through which they com-

municate product information to consumers and in the setting of multi-channel

competition.

The present paper is part of a research theme that studies how retailers com-

municate product information to consumers. Shulman et al. (2015) show that

more pre-sales information does not necessarily reduce product returns or service

cancellation. Indeed, information that partially reduces consumer uncertainty can

lead to an increase in product returns or service cancellation. Some papers touch

upon the issue of consumers’ free-riding behavior of product information. For

instance, Shin (2007) examines free riding for sales service between two brick-

5In Matthews and Persico (2007), a consumer returns the product and leave the market. In
the present, a consumer returns a product and buys the competing product.
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and-mortar retailers, whereas Balakrishnan et al. (2014) and Jing (2018) analyze

consumers’ showrooming behavior between an online retail and a brick-and-mortar

retailer. They focus on how consumers choose the channel through which they

acquire product information, whereas the present paper emphasizes how retail-

ers choose the channel through which they communicate product information to

consumers.

3. The Clicks Model

3.1. Setup

Consider a market with two retailers, labeled by i∈{A,B}, each offering a hori-

zontally differentiated product online. The products have a marginal production

cost that is normalized to zero. There are no quality differences between the

products. In addition to competing in price, retailers decide whether to accept

product returns or not; if they do, they can charge a restocking fee. Let pi and

ri denote the price and the restocking fee of product i respectively, where ri ≥ 0

and pi ≥ 0. Retailers incur a cost in handling returned products. The cost reflects

any processing expenses, refurbishing or reconditioning expenses, or loss when the

returned product is sold for a salvage value in a secondary market. Let k > 0 de-

note the marginal cost of handling returned products, identical for both retailers.

Without loss of generality, we assume that returned units have zero salvage value

to the retailers. Finally, assume that retailers cannot price discriminate against

consumers based on their purchasing behavior.

On the demand side, there is a unit mass of consumers. All consumers are

risk neutral and maximize their expected utility. They have unit demand for the

product and have an outside option which generates zero utility. They face a priori

uncertainty about a product’s fit with their preferences when they purchase online;

consumers like the product category, but cannot be entirely sure which product

better fits their preferences. They want to consume the product that better fits

their preferences and become informed after purchasing one of the products. All

consumers receive the same utility v̄ if the product fits their preferences; otherwise,

they receive v. Let ∆v = v̄ − v, where ∆v > 0.

Consumers differ over the ex ante probability of preferring product B: All

consumers are uniformly distributed on the interval [0, 1] according to increased

probability of preferring product B, denoted by x ∈ [0, 1], and their probability

6



of preferring product A is 1 − x. The joint probability distribution is presented

in Table 1. Consumers know their locations on the [0, 1] interval ex ante. This

setting highlights the information spillover between the two products: After the

initial purchase of one product, the fit uncertainty of the other product is resolved

as well. For now, we assume that there is no hassle cost for consumers who return

a product.

Table 1: Joint probability distribution function of consumer x∈[0, 1]

vB = v̄ vB = v

vA = v̄ 0 1− x
vA = v x 0

The timing of the proposed two-stage game is as follows: In stage 1, retail-

ers simultaneously choose the restock fee ri and product price pi. In stage 2,

consumers observe return policies and prices, then make purchase and return de-

cisions. We solve this game by backward induction. Assume that the following

condition holds:

Assumption 1. k < v̄.

This assumption ensures that retailers accept returns.

3.2. Analysis

We derive consumer behavior given the retailers’ prices and restocking fees. Con-

sumers are forward looking, and as such, will take into account the probability of

returning a product; they will base their initial purchase decision on the actual

utility value of each possible ex post outcome. Consumers engage in one of two

possible consumption behaviors: either buying a product and keeping it or buying

a product and returning it to buy the other. If a consumer indexed by x initially

purchases product A, she finds product A to be a good fit with probability 1− x
and finds it to be a poor fit with probability x. So, with probability x, this con-

sumer has greater actual utility from keeping product A than returning it to buy

product B if and only if v− pA ≥ v̄− rA− pB, and has greater actual utility from

returning product A for a subsequent purchase if and only if v−pA < v̄−rA−pB.

Therefore, the shopping strategy of initially purchasing product A generates the
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expected utility:

Ex(UA) = (1− x)(v̄ − pA) + xmax {v − pA, v̄ − pB − rA}.

Similarly, if product B is purchased initially, with probability 1− x, this con-

sumer has greater actual utility from keeping product B than returning it to buy

product A if and only if v−pB ≥ v̄−rB−pA, and she has greater actual utility from

returning product B for a subsequent purchase if and only if v−pB < v̄−rA−pB.

The shopping strategy of initially purchasing product B generates the expected

utility:

Ex(UB) = x(v̄ − pB) + (1− x) max {v̄ − pA − rB, v − pB}.

The consumer compares shopping strategies and chooses the one that provides

her with a higher expected utility, and her order of decisions appears in Fig. 1.

Consumers know their probability of preferring either product

v̄ − pA

fit

v − pA

keep

v̄ − pB − rA

return to buy B

unfit

initially buy A

v̄ − pB

fit

v − pB

keep

v̄ − pA − rB

return to buy A

unfit

initially buy B

Fig. 1: Consumers’ decision tree with the fit uncertainty

The consumer indifferent between initially buying product A and buying prod-

uct B, denoted by x̂, is indexed by:

x̂ =



1
2

+ pB−pA
2∆v

rA ≥ ∆v − pB + pA and rB ≥ ∆v − pA + pB
rB

∆v+pA−pB+rB
rA ≥ ∆v − pB + pA and rB < ∆v − pA + pB

rB
rA+rB

rA < ∆v − pB + pA and rB < ∆v − pA + pB

1− rA
∆v−pA+pB+rA

rA ≥ ∆v − pB + pA and rB < ∆v − pA + pB

1
2

rA = rB = 0.

Let ni denote the initial demand of product i. The initial demand of each product
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is given by:

nA = x̂A and nB = 1− x̂B.

Consumers indexed by x ∈ [0, x̂] initially purchase product A. Let n′i denote

the demand of the consumer that receives product i but returns it for a subsequent

purchase. After the initial purchase, the demand of the consumer that returns

product A to buy product B is given by:

n′A =


∫ x̂

0
xdx rA < ∆v − pB + pA

0 rA ≥ ∆v − pB + pA.
(1)

Consumers indexed by x ∈ (x̂, 1] initially purchase product B. After the initial

purchase, the demand of the consumer that returns product B to buy product A

is given by:

n′B =


∫ 1

x̂
(1− x)dx rB < ∆v − pA + pB

0 rB ≥ ∆v − pA + pB.
(2)

The aggregate demand of product i consists of three parts: the demand by

consumers who initially purchase product i, the demand by those who initially

purchase product i and later return it for a subsequent purchase, and the demand

by those who initially purchase product −i and later return it to buy product i,

where −i 6= i. Retailer i’s profit maximization problem reads:

max
pi,ri

pi(ni − n′i + n′−i) + (ri − k)n′i

subject to Ex̂(Ui) ≥ 0.
(3)

The consumer participation constraint ensures that all consumers will pur-

chase a product initially. The following proposition characterizes retailers’ return

policies and pricing strategies.

Proposition 1. i. (Free-riding equilibrium) When v̄ > 3v and k < ∆v
2

, or when

v̄ ≤ 3v and k < v, retailer A offers the FRP by charging rA = 0, whereas retailer

B does not accept returns by charging rB ≥ ∆v. Both retailers set the product

price pi = v̄. The equilibrium demand of each product is given by nA = 1, nB = 0,

and n′A = 0. Retailer profits are πA = v̄
2
− k

2
and πB = v̄

2
.

ii. (No-return equilibrium) When v̄ > 3v and k ≥ ∆v
2

, retailers effectively do not

accept returns by charging ri ≥ ∆v and pi = v̄+v
2

, and they split the market evenly.

Retailer profits are π∗i = v̄+v
4

. When v̄ ≤ 3v and k ≥ v, retailers effectively do not
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accept returns by charging ri ≥ ∆v and pi = ∆v, and they split the market evenly.

Retailer profits are π∗i = ∆v
2

.

Retailers face the trade-off between communicating product differentiation to

consumers with a low restocking fee and locking in consumers by imposing a high

endogenous switching cost. The former incentivizes retailers to offer consumers

the experiment with the product to resolve the fit uncertainty, whereas the latter

incentivizes them against it. When the cost of handling returns is small relative

to product differentiation, an asymmetric equilibrium exists such that retailer A

offers the FRP while retailer B charges a high restocking fee for returns. When the

cost of handling returns is large relative to product differentiation, both retailers

set a high restocking fee, so that in effective they do not accept product returns.

In the free-riding equilibrium, all consumers, irrespective of which product is

more likely to fit their preferences, initially buy product A at price v̄. Half of

the consumer demand finds product A to be a good fit, whereas the remaining

consumers return product A for a full refund and subsequently buy product B at

the same price. In this way, all consumers use retailer A’s FRP as an experiment

to resolve their fit uncertainty. In effect, retailer B free rides off retailer A’s

FRP: Consumers’ free riding off product information incurs no cost to retailer

B. It cannot be an equilibrium strategy for retailer A to also charge a positive

restocking fee. A positive restocking fee can recoup (some of) the cost of handling

returns and discourage the consumers who discover after initial purchase that they

prefer the rival’s product from making returns to switch to the competing product.

However, a positive restocking fee lowers the switching consumers’ willingness to

pay for product B, and consequently intensifies price competition.

We show that buying with the FRP gives consumers a complementary good,

an experiment serving to communicate product differentiation to consumers, and

this complementary good has the characteristics of a public good. With the FRP,

all consumers find the product that fits their needs. Consequently, retailers avoid

price competition by monopolizing consumers who prefer a given product over

the rival’s and fully extract consumer surplus. Retailer A adopts a loss-leading

strategy by subsidizing experiments with the enhanced profitability of the product

due to fully retained product differentiation.

An interesting insight gained from the free-riding equilibrium is that the FRP-

providing retailer may benefit from the rival’s free-riding behavior. By accommo-

dating excessive product returns, retailer A can induce retailer B to avoid com-

peting on price. The intuition is that consumers who eventually switch after the
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initial purchase reveal their preferences by switching for the subsequent purchase

and reveal a high willingness to pay for the preferred product. Allowing free rid-

ing off the FRP can therefore be seen as a mechanism to prevent an aggressive

response from the rival.

When the cost of handling returns is high, retailers do not offer consumers

the experiment with the product. As a consequence, consumers derive lower ex-

pected utility from purchasing either product, because they bear the risk of buying

something that is a poor fit. Retailers engage in single-shot price competition à la

Hotelling: They lower the product price to compensate consumers for the risk of

consuming a less-preferred product and compete for market share. All consumers

have positive expected utility. Consumers purchase the product that is more likely

to match their preferences, and retailers split the market evenly.

3.3. Consumers’ hassle cost

But retailers’ return cost represents only one side of the problem. Returning un-

satisfactory products can be costly for consumers as well. There is an opportunity

cost for the money paid for an unsatisfactory product and the time associated with

the return process (e.g., the time spent on packing and mailing a product back to

the retailer). Additionally, there is the disutility of not having a preferred product

for some time. Consequently, consumers’ hassle cost of returning products affects

the behavior of both consumers and retailers. We discuss retailers’ return policies

in the presence of consumers’ hassle cost.

Assume that each consumer incurs a hassle cost h > 0 in order to return a

product and receive a refund because of a poor fit. This includes the costs related

to mailing the package and waiting for the refund. The hassle cost is exogenously

given, identical for all consumers and both products, and publicly observable. We

add one more assumption:

Assumption 2. h < ∆v.

Assumption 2 ensures that consumers’ hassle cost cannot be too high so that

returning a less-preferred product to buy the preferred product is feasible. The

shopping strategy of initially purchasing either product generates the expected

utility Ex(UA) = (1−x)(v̄−pA)+xmax {v − pA, v̄ − pB − rA − h} and Ex(UB) =

x(v̄ − pB)(1 − x) + max {v̄ − pA − rB − h, v − pB} respectively. The following

proposition characterizes retailers’ return policies in the presence of consumers’

hassle cost of making returns.
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Proposition 2. Consider the model in which consumers incur a hassle cost h to

return a product.

i. When v̄ > 3v (v̄ ≤ 3v) and h > ∆v
4

(h > v
2
), retailer A offers the FRP while

retailer B does not accept returns if k ≤ ∆v
2

(k ≤ v), retailer profits are πA = v̄
2
− k

2

and πB = v̄
2
− h

2
. Retailers do not accept returns if ∆v

2
< k < 2h (v < k < 2h)

and earn profits πi = v̄+v
4

(πi = ∆v
2

). Both retailers either offer the FRP or do

not accept returns if k ≥ 2h. Retailer profits are πi = v̄
2
− h

4
− k

8
if both of them

offer the FRP and πi = v̄+v
4

(πi = ∆v
2

) if neither of them accepts returns.

ii. When v̄ > 3v (v̄ ≤ 3v) and h < ∆v
4

(h < v
2
), retailer A offers the FRP while

retailer B does not accept returns if k < 2h. Retailer profits are πA = v̄
2
− k

2
and

πB = v̄
2
− h

2
. If 2h ≤ k ≤ ∆v

2
(2h ≤ k ≤ v), retailers offer FRP and earn profits

πi = v̄
2
− h

4
− k

8
. If k > ∆v

2
(k > v), both retailers either offer the FRP or do not

accept returns. Retailer profits are πi = v̄
2
− h

4
− k

8
if both of them offer the FRP

and πi = v̄+v
4

(πi = ∆v
2

) if neither of them accepts returns.

Proof. See Appendix.

Let k1 denote ∆v
4

when product differentiation is high (v̄ > 3v) or denote v
2

when product differentiation is low (v̄ ≤ 3v). Retailers’ equilibrium strategies are

displayed in Fig. 2 and Fig. 3 depending on the level of consumers’ hassle cost of

returning a product because of a poor fit.

k1 2h v̄ k

free-riding equilibrium free-return or no-return

no-return equilibrium

Fig. 2: retailers’ return policies when consumers’ hassle cost is high

2h v̄ kk1

free-riding equilibrium free-return or no-return

free-return equilibrium

Fig. 3: retailers’ return policies when consumers’ hassle cost is low

Similar to Proposition 1, Proposition 2 states that retailers’ equilibrium strate-

gies shift as the cost of handling returns, k, inceases. When the cost of handling
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returns is small, there exists a free-riding equilibrium such that retailer A offers

the FRP while retailer B does not. In equilibrium, even though consumers can use

retailer A’s FRP to resolve the fit uncertainty, retailer B has to compensate the

switching consumers for the hassle cost of returning product A, which mitigates

its incentive to free ride off the rival’s FRP. Retailer A can charge the product

price pA = v̄ to fully extract consumer surplus but needs to handle excessive

product returns. There is no need for retailer A to compensate consumers for

the hassle cost of making returns. This is because all the consumers who actu-

ally consume product A receive the preferred product after the initial purchase.

Retailer B saves the cost of handling returns but has to charge the product price

pB = v̄ − h. This is because all the consumers who eventually switch to product

B have incurred the hassle cost of returning product A.

As the cost of handling returns increases, there exists a free-return equilibrium

such that both retailers offer the FRP if consumers’ cost of returning a product

is low. In the free-return equilibrium, retailers have to compensate consumers for

the expected cost of making returns. Retailers lower the product price so that the

consumer with equal probability of preferring either product is fully compensated,

which is h
2
. All consumers are compensated as much as the one with the highest

expected cost. Consequently, all consumers consume the preferred product ex

post, but retailers cannot fully extract consumer surplus.

4. The Bricks-and-Clicks Model

Many retailers operate brick-and-mortar stores in addition to the online retailing

channel. Consumers can benefit from visiting brick-and-mortar stores by learning

the product information needed to make informed purchases. From a normative

perspective then, it is not clear how this additional offline retailing channel affects

the behavior of both retailers and consumers. More specifically, how does the

introduction of an offline retailing channel affects retailers’ return policies for

online purchases? How can retailers use return policies and pricing strategies to

direct consumers toward certain channels for experimentation?

4.1. Setup

In this section, we introduce one more channel for consumer experimentation:

consumer search. Assume that the retailers each own a brick-and-mortar store and
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sell the product both online and in the store. Retailers do not price discriminate

against consumers across retailing channels.6 This is realistic if retailers worry

about reputation backlash or consumer dissatisfaction when consumers discover

significant different pricing schemes across retailing channels (Ofek et al., 2011).

For simplicity, we do not consider retailers’ fixed costs in adding the additional

offline retailing channel.

Consumers remain as described in Section 3, and now they can decide whether

to pay a costly visit to a brick-and-mortar store. If they do, they can inspect the

product, and the fit uncertainty is resolved prior to purchase. Assume, however,

that each consumer incurs a per-search cost c > 0, which includes the time and

energy associated with traveling to a store and inspecting a product. The cost

is exogenously given, publicly observable, identical for all consumers and both

products. There is still information spillover between the two products in the

offline channel: After inspecting the product in one store, consumers can make an

informed purchase decision. If they find a good fit after visiting one store, they

purchase it in the store; if they discover that they prefer the competing product,

they showroom—i.e., they purchase the other one online.7 This setting ensures

that all consumers incur the search cost once at most.

We modify the final stage of the two-stage game in Section 3 as follows: In

stage 2, consumers observe the retailers’ return policies and prices, then make

search, purchase, and return decisions.

4.2. Analysis

If the consumer indexed by x inspects product A in the store first, she has the

probability 1− x of finding a good fit and purchasing it in the store; she also has

the probability x of finding a poor fit and purchasing product B online. Similarly,

if she inspects product B in the store first, she has the probability x of purchasing

it in the store and the probability 1 − x of purchasing product A online. Thus,

6This assumption is stronger than necessary and is just used to simplify the exposition. The
results hold as long as retailers cannot price discriminate against consumers based on their
purchasing behavior. In Section 5.2, we show that retailers keep price consistent across retailing
channels even if they can price discriminate against consumers across channels.

7Showrooming refers to the behavior in which consumers visit a brick-and-mortar store to
inspect a product and then buy it online. Due to information spillover, inspecting product A
in the store and purchasing product B online is equivalent to inspecting product B in the store
and purchasing it online.
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her expected utility of trying either product in the store is

Ex(U
S
A) = Ex(U

S
B) = v̄ − (1− x)pA − xpB − c,

The consumer compares the expected utility of purchasing a product in the offline

channel with the expected utility of purchasing either product online to select the

shopping strategy that provides her with the highest expected utility.8 Let x̃i

index the consumer indifferent toward buying product i in either channel. Con-

sumers who have a high enough probability of preferring a given product, indexed

by x < x̃A or x > x̃B, purchase it online. Thus, the online initial consumer

demand of each product is given by:

nA = x̃A and nB = 1− x̃B,

where x̃A is given by

x̃A =


c
rA

rA < ∆v − pB + pA

c
∆v+pA−pB

rA ≥ ∆v − pB + pA

0 rA = 0,

and x̃B is given by

x̃B =


1− c

rB
rB < ∆v − pA + pB

1− c
∆v−pA+pB

rB ≥ ∆v − pA + pB

0 rB = 0.

Among consumers who purchase a product online, the demand of the consumer

that returns product A to buy product B is identical to Eq. 1, and the demand

of the consumer that returns product B to buy product A is identical to Eq. 2.

Consumers who have a high probability of returning a product because of a poor

fit, indexed by x̃A ≤ x ≤ x̃B, pay the search cost to make informed purchases in

the offline channel. Let nSi denote the consumer demand of product i in the offline

channel:

nSA =

∫ x̃B

x̃A

(1− x)dx and nSB =

∫ x̃B

x̃A

xdx.

8The subscript “S” denotes variables with search prior to purchase in the offline channel.
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Fig. 4 depicts the division of consumers between retailing channels.

0 1
x

x̃A x̃B

OfflineOnline Online

Fig. 4: Market segmentation between retailing channels.

Retailer i’s profit maximization problem reads:

max
pi,ri

pi(ni − n′i + n′−i + nSi ) + (ri − k)n′i

subject to Ex̃i(Ui) ≥ 0.
(4)

Depending on the level of retailers’ restocking fees for online purchases, we discuss

the following subgames.

First, consider the subgame in which both retailers charge a low restocking fee

so that product returns are feasible for online purchases from both retailers—i.e.,

ri < ∆v − p−i + pi. Both product returns and consumer search are available as

channels for consumer experimentation. Consumers choose their preferred chan-

nel by comparing the search cost with the expected cost of returning a product

because of a poor fit. If retailer i charges ri such that Ex(ri) ≤ c holds for all

consumers, all consumers shop online. If retailer i charges ri such that Ex(ri) > c

holds for at least some consumers, consumers with a high probability of returning

a product visit a brick-and-mortar store to make informed purchases.

Lemma 1. In the subgame in which both retailers accept product returns for on-

line purchases:

i. When c < k < ∆v
2

, there is a unique symmetric equilibrium with consumer

search. The equilibrium prices are given by r∗i = 2k and p∗i = v̄ − c. The equilib-

rium demands are given by n∗i = c
2k

, n′∗i = c2

8k2
, nS

∗
i = 1

2
− c

2k
, resulting in retailer

profit π∗i = v̄−c
2

+ c2

8k
.

ii. Otherwise, there is no consumer search in equilibrium. There is a unique

symmetric equilibrium in which both retailers offer the FRP (i.e., r∗i = 0). The

equilibrium product price is p∗i = v̄. The equilibrium demands are n∗i = 1
2

and

n′∗i = 1
8
, resulting in equilibrium retailer profit π∗i = v̄

2
− k

8
. If k < 2

3
∆v, there is

the free-riding equilibrium such that one retailer offers the FRP while the other

free rides off the rival’s FRP (i.e., r∗A = 0, 3k
2
≤ r∗B < ∆v). The equilibrium prod-

uct price is p∗i = v̄. The equilibrium demands are n∗A = 1, nB = 0, and n′∗A = 1
2
.

Retailer profits are π∗A = v̄
2
− k

2
and π∗B = v̄

2
.
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Proof. See Appendix.

When consumers’ search cost and retailers’ cost of handling returns are small

relative to product differentiation, retailers compare the two costs and decide

whether to induce consumer search. If consumers’ search cost is smaller, retailers

subsidize consumers for their search cost through the product price and charge a

high restocking fee. As a consequence, retailers can segment the market by direct-

ing consumers toward different channels based on their probability of returning a

product because of a poor fit. The high restocking fee directs consumers with a

high probability of returning a product to make informed purchases in the offline

channel. Consumers with a low probability of returning a product purchase online

with the option of costly purchasing decision reversals. Note that the willingness

to pay for a preferred product of consumers in the offline channel is v̄− c. Retail-

ers avoid competing for consumers in the offline channel and fully extract surplus

from them. Consumers who purchase online derive positive expected utilities.

If retailers’ cost of handling returns is smaller than consumers’ search cost,

at least one of the retailers offers the FRP so that all consumers use the free

experiment with the product to resolve their uncertainty.

Next, we consider the subgame in which both retailers charge a high restock-

ing fee so that, in effect, they do not accept product returns for online pur-

chases—i.e., ri ≥ ∆v − p−i + pi. Consumers either visit a store to make informed

purchases or purchase a product online and bear the risk of receiving a poor

fit. If Ex(Ui) ≥ Ex(U
S
i ) holds for all consumers, there is no consumer search. If

Ex(Ui) < Ex(U
S
i ) holds for some consumers, consumers who have a high proba-

bility of receiving a poor fit would visit a store.

Lemma 2. In the subgame in which retailers decide not to accept product returns

for online purchases:

i. When c < ∆v
2

, there is a unique symmetric equilibrium with consumer search.

The equilibrium price is given by p∗i = v̄ − c and the consumer demand in each

retailing channel is given by n∗i = c
∆v

and nS
∗

i = 1
2
− c

∆v
, resulting in retailer profit

π∗i = v̄−c
2

.

ii. Otherwise, there is no consumer search in equilibrium. When v̄ > 3v, the

equilibrium price is given by p∗i = v̄+v
2

, both retailers split the market evenly and

earn profit π∗i = v̄+v
4

. When v̄ ≤ 3v, the equilibrium price is given by p∗i = ∆v,

both retailers split the market evenly and earn profit π∗i = ∆v
2

.

Proof. See Appendix.
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If retailers mute the experimentation channel for online purchases, they choose

between compensating consumers for the search cost in the offline channel and

compensating them for the risk of receiving a poor fit in the online channel. If

consumers’ search cost is very small relative to product differentiation, retailers

subsidize consumers for the search cost through the product price so that con-

sumers who have a high probability of receiving a poor fit make informed purchases

in the offline channel. The other alternative, compensating consumers for the risk

of receiving a poor fit in the online channel, becomes too costly because product

differentiation is high. The added flexibility of the offline channel allows retailers

to avoid competing for consumers who derive low expected utilities from either

product by subsidizing their visits to the store to resolve the fit uncertainty.

When consumers’ search cost is large relative to product differentiation, re-

tailers do not offer consumers any channel for experimentation: They compensate

consumers for the risk of receiving a poor fit by engaging in price competition and

consequently induce all consumers to purchase online.

Finally, we consider the subgame in which one of the retailers charges a pro-

hibitively high restocking fee to prevent consumers from making returns because

of a poor fit. Without loss of generality, assume that retailer A charges a low

restocking fee for online purchases, whereas retailer B charges a high one—i.e.,

rA < ∆v − pB + pA and rB ≥ ∆v − pA + pB. The following lemma characterizes

subgame equilibria in which retailers offer asymmetric return policies for online

purchases.

Lemma 3. In the subgame in which retailer A accepts returns for online pur-

chases, whereas retailer B does not:

i. When k < ∆v
2

and c < 2k∆v
2k+∆v

, there is consumer search in equilibrium. The

equilibrium prices are given by r∗A = 2k, r∗B ≥ ∆v, and p∗i = v̄ − c. The equilib-

rium demands are given by n∗A = c
2k

, n∗B = c
∆v

, n′∗A = c2

8k2
, nS

∗
A = (∆v)2−c2

2(∆v)2
− c(4k−c)

8k2
,

and nS
∗

B = (∆v−c)2
2(∆v)2

− c2

8k2
, resulting in retailer profits π∗A = (v̄−c)[(∆v)2−c2]

2(∆v)2
+ c2

8k
and

π∗B = (v̄−c)[(∆v)2+c2]
2(∆v)2

.

ii. Otherwise, in equilibrium there is no consumer search. There is the free-riding

equilibrium such that one retailer offers the FRP while the other free rides off the

rival’s FRP (i.e., r∗A = 0, r∗B ≥ ∆v). The equilibrium product price is p∗i = v̄.

The equilibrium demands are n∗A = 1, nB = 0, and n′∗A = 1
2
. Retailer profits are

π∗A = v̄
2
− k

2
and π∗B = v̄

2
.

Proof. See Appendix.
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Note that the added flexibility of an offline retailing channel eliminates retailer

B’s free riding off of retailer A’s return policies for online purchases. This is

because retailer A charges a high enough restocking fee to induce consumer search.

4.3. Retailers’ strategy

The following proposition characterizes retailers’ return policies and pricing strate-

gies when retailers operate both online and offline retailing channels.

Proposition 3. Consider the model in which retailers operate both online and

offline channels and consumers can pay a costly visit to a brick-and-mortar store

to resolve the fit uncertainty by inspecting the product prior to purchase.

i. When c < k < ∆v
2

, both retailers accept returns for online sales and there is con-

sumer search in equilibrium if 1
8k
≥ v̄−c

2(∆v)2
, resulting in retailer profit πi = v̄−c

2
+ c2

8k
;

retailers do not accept returns for online sales but there is consumer search in equi-

librium if 1
8k
< v̄−c

2(∆v)2
, resulting in retailer profit πi = v̄−c

2
.

ii. When k < ∆v
2

and 2k∆v
2k+∆v

≤ c < ∆v
2

, one retailer offers the FRP and the other

does not if k < c, resulting in retailer profit πA = v̄
2
− k

2
and πB = v̄

2
; retailers

do not accept returns but subsidize consumer search if k ≥ c, resulting in retailer

profit πi = v̄−c
2

.

iii. When c ≥ ∆v
2

, there is no consumer search in equilibrium. Retailers’ equilib-

rium strategy is identical to Proposition 1.

Proof. See Appendix.

When retailers operate both online and offline retailing channels, they can use

restocking fees and product prices to offer consumer experimentation through cer-

tain channels. The added flexibility in channel format allows retailers to segment

the market based on consumers’ probability of returning a product because of a

poor fit.

When c is small, retailers offer at least the offline experimentation channel.

They fully compensate consumers for the search cost through the product price

and make returns for online purchases costly. Consequently, consumers who have

a high probability of returning a product are induced to visit a store to make

informed purchases, whereas consumers who have a low probability of returning a

product purchase online. Depending on whether the cost of handling product re-

turns k is high or low, retailers decide whether to offer the online experimentation

channel in addition to the offline channel.
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As c reaches a medium level, retailers compare the cost of handling returns with

consumers’ search cost to offer just one experimentation channel. If the cost of

handling returns is smaller than the subsidy for consumer search, retailers choose

the online experimentation channel, which results in the free-riding equilibrium.

If the subsidy for consumer search is smaller than the cost of handling returns,

retailers choose the offline experimentation channel. Retailers subsidize consumer

search through the product price and do not accept returns for online purchases.

As c becomes high, retailers mute the offline retailing channel by not subsi-

dizing consumers for the search cost, and consequently all consumers purchase

online.

5. Discussion

In this section, we would like to discuss how the modification of certain assump-

tions can affect our results. We modify two important assumptions of the models:

(i) that there is perfect information spillover between the products, and (ii) that

prices are equal in the store and online.

5.1. No information spillover

We provide a discussion about the value of providing FRP when there is no infor-

mation spillover between the products. Note that the two products are indepen-

dent without information spillover. A consumer has equal ex ante probability of

preferring either, and buying one product does not lead to the consumer becoming

better informed about the other. The joint probability distribution is presented

in Table 2.

Table 2: Joint probability distribution function of consumer x∈[0, 1]

vB = v̄ vB = v

vA = v̄ x2 x(1− x)

vA = v (1− x)x (1− x)2

The consumer indexed by x derives expected utility Ex(UA) = x(v̄ − pA) +

(1 − x) max {v − pA, xv̄ + (1− x)v − pB} from buying product A initially and

Ex(UB) = x(v̄ − pB) + (1 − x) max {v − pB, xv̄ + (1− x)v − pA} from buying

product B initially. Without the possibility of purchasing decision reversals for
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consumers, retailers engage in price competition à la Bertrand because the two

products become identical to each consumer ex ante.

If both retailers offer the FRP, the consumer indexed by x returns product i for

a subsequent purchase if and only if x∆v > p−i − pi. With full market coverage,

retailers set price pi = v. Each retailer obtains half of the initial consumer demand

and the demand by consumers who return one product to buy the other n′i =
1
2

∫ 1

0
(1−x)dx = 1

4
. Thus, by offering the FRP, each retailer earns profit πi = v

2
− k

4
.

If retailer A offers the FRP, whereas retailer B does not accept product returns,

with full market coverage, retailers set price pi = v. All consumers buy product A

initially, and half of them later return it to buy product B. Retailers earn profits

πA = v
2
− k

2
and πB = v

2
. Note that all consumers who keep product A find it to

be a good fit and have positive ex post consumer surplus, whereas only half of the

consumers who switch product B find it to be a good fit.

Therefore, the free-riding equilibrium exists in which retailer A offers the FRP

while retailer B free rides when k < v,. However, free riding is not so effective

because the switching consumers still face the risk of buying something that is a

poor fit. Consequently, retailer A lowers the product price in response to a lower

price of the rival. When k ≥ v, the no-return equilibrium exists in which retailers

engage in price competition à la Bertrand.

5.2. Price discrimination across retailing channels

One important assumption of the bricks-and-clicks model is price consistency

across retailing channels. What happens if retailers can price discriminate against

consumers across retailing channels? Let pOi and pSi denote product i’s online and

offline price respectively. Depending on the value of c, we consider the following

two scenarios: (i) pOi − pSi ≤ c, and (ii) pOi − pSi > c. We focus on the equilibrium

in which there is consumer search.

First, consider the scenario in which pOi − pSi ≤ c. The willingness to pay for

the preferred product of any consumer who visits a store is v̄−c. Retailers face the

constraint when choosing online prices pOi ≤ v̄ − c because retailers cannot price

discriminate against consumers based on their purchasing behavior. Consequently,

retailers set online and offline prices pOi = pSi = v̄ − c.
Next, consider the scenario in which pOi − pSi > c. If a consumer finds a

product to be a poor fit after inspecting it in a store, she will visit the other store

to buy the rival’s product. As some consumers may need to visit both stores

to get the preferred product, retailers have to set the offline price such that the
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consumer with equal probability of preferring the product in either store derives

non-negative expected utility—i.e., pSi = v̄ − (1 + 1
2
)c. Thus, retailers are strictly

better off charging pOi = pSi = v̄ − c.
Therefore, retailers keep price consistent across retailing channels even if they

can price discriminate against consumers across channels. Our results show that

the assumption of price consistency across retailing channels is not critical to

obtain the general insights of the model.

6. Conclusion

This paper has studied a model of differentiated duopoly in which retailers choose

their return policies in addition to competing in price. It has shed light on online

retailers’ return policies when there is an incentive to offer consumers experimen-

tation with the product: Retailers face the trade-off between locking in consumers

with a high restocking fee and communicating product information to consumers

with the FRP. We have shown that buying with the FRP gives consumers a

complementary good, an experiment to resolve consumers’ fit uncertainty. Thus,

retailers offer the FRP as a loss-leading strategy: subsidizing consumer experi-

mentation with the enhanced profitability of the product because of fully retained

product differentiation. We have also investigated how retailers direct consumers

toward certain channels for experimentation when there is an additional offline

retailing channel. We have shown that retailers can segment the market based

on the consumers’ probability of making returns: inducing consumers who have

a high probability of returning a product because of a poor fit to make informed

purchases in the offline channel and consumers who have a low probability of

returning a product to purchase online.

The present paper has offered clear empirical implications. First, the FRP

serves to communicate product information to consumers for online purchases,

which helps retailers to retain product differentiation. Given the FRP’s strategic

effect of softening price competition, retailers should look beyond the cost associ-

ated with product returns. Second, retailers who operate both online and offline

retailing channels can use return policies and product price to direct consumers

toward certain channels for consumer experimentation. Retailers should consider

product categories when deciding which products to display in their brick-and-

mortar stores. In general, retailers should rely more on the offline channel for

products of categories where the fit uncertainty is so severe that consumers are
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hesitant to make uninformed purchases. Last, free riding may not necessarily

be detrimental to the service provider in retailing. It has the strategic effect of

mitigating price competition by preventing an aggressive response from the rival.

However, we do not claim that free riding is always beneficial to retailers. If the

cost of providing certain service is very high, the service provider must find a way

to reduce free riding.
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Appendix A. Proof of Proposition 1

The initial demand of each product is given by: nA = x̂A and nB = 1− x̂B, where

x̂ is given by:

x̂ =



1
2

+ pB−pA
2∆v

rA ≥ ∆v − pB + pA and rB ≥ ∆v − pA + pB
rB

∆v+pA−pB+rB
rA ≥ ∆v − pB + pA and rB < ∆v − pA + pB

rB
rA+rB

rA < ∆v − pB + pA and rB < ∆v − pA + pB

1− rA
∆v−pA+pB+rA

rA < ∆v − pB + pA and rB ≥ ∆v − pA + pB

1
2

rA = rB = 0.

After the initial purchase, the demand of the consumer that returns product A to

buy product B is given by:

n′A =


∫ x̂

0
xdx rA < ∆v − pB + pA

0 rA ≥ ∆v − pB + pA,

and the demand of the consumer that returns product B to buy product A is

given by:

n′B =


∫ 1

x̂
(1− x)dx rB < ∆v − pA + pB

0 rB ≥ ∆v − pA + pB.

Retailer i’s profit maximization problem reads:

max
ri,pi

pi(ni − n′i + n′−i) + (ri − k)n′i

subject to Ex̂(Ui) ≥ 0.

First, consider the subgame in which both retailers charge high restocking fees

so that there are no product returns after the initial purchase—i.e., ri ≥ ∆v −
p−i + pi. The initial demand for product i is

ni =
1

2
+
p−i − pi

2∆v
,

and the demand by consumers who make returns is n′i = 0.

The Lagrangian is

Li(pi, λi) = pi(
1

2
+
p−i − pi

2∆v
) + λi(0− pi + (

1

2
+
pi − p−i

2∆v
)v̄ + (

1

2
+
p−i − pi

2∆v
)v).
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When the consumer participation constraint does not bind for the consumer in-

different between the two products ex ante—that is, v̄ ≤ 3v—the profit-maximizing

product price is pi = ∆v. Thus, we obtain the following subgame equilibrium

outcomes: p∗i = ∆v and n∗i = 1
2
, resulting in retailer profit π∗i = ∆v

2
. When the

consumer participation constraint does not bind for the consumer indifferent be-

tween the two products ex ante—that is, v̄ > 3v—the equilibrium price is given

by p∗i = v̄+v
2

, both retailers split the market evenly, and the profit is π∗i = v̄+v
4

.

Next, consider the subgame in which both retailers charge a relatively low

restocking fee so that returns are feasible—i.e., ri < ∆v− p−i + pi. Note that this

subgame incorporates the scenario in which both retailers offer free returns—i.e.,

ri = 0. The consumer that is indifferent between the two products ex ante is

indexed by:

x̂ =

1
2

rA = rB = 0

rB
rA+rB

otherwise

The initial demand for product i is given by: nA = x̂ and nB = 1 − x̂. After

the initial purchase, the demand of the consumer that returns product i to buy

product −i is given by:

n′i =

1
8

rA = rB = 0

(r−i)
2

2(rA+rB)2
otherwise

In stage 1, retailer i’s sets ri and pi to solve profit maximization problem. We

consider each scenario in turn. In the scenario in which rA = rB = 0, Problem 3

boils down to

max
pi

pi
2
− k

8
.

subject to E 1
2
(Ui) ≥ 0.

The Lagrangian is Li(pi, λi) = pi
2
− k

8
+ λi(0 + E 1

2
(Ui)). Because profit is strictly

increasing in pi (∂πi
∂pi

= 1
2
> 0), retailer i charges the highest price possible. The

constraint will be binding at E 1
2
(Ui) = 0. That is, pi = v̄ and ri = 0, resulting in

πi = v̄
2
− k

8
.

When at least one retailer charges a positive restocking fee (without loss of

generality, assume that rB > 0), the aggregate consumer demand of product i,

denoted by Ni, is given by

Ni =
r−i

rA + rB
− (r−i)

2

2(rA + rB)2
+

(ri)
2

2(rA + rB)2
=

1

2
.
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The Lagrangian is Li(pi, ri, λi) = pi
2
−k (r−i)

2

2(rA+rB)2
+λi(0+Ex̂(Ui)). Because profit is

strictly increasing in pi (∂πi
∂pi

= 1
2
> 0), retailer i charges the highest price possible.

The constraint will be binding at Ex̂(Ui) = 0. That is, rA(pA− v̄) + rB(pB − v̄) +

rArB = 0 holds. One set of prices that satisfies the condition is rA = 0, rB ≥ 3
2
k,

and pi = v̄. The demands are nA = 1, nB = 0, and n′A = 1
2
, resulting in retailer

profits πA = v̄
2
− k

2
and πB = v̄

2
. The other set of prices that satisfies the condition

is ri = r > 0, and pi = v̄ − r
2
. The demands are ni = 1

2
and n′i = 1

8
, resulting

in retailer profits πi = v̄
2
− r

4
− k

8
. The equilibrium outcomes of this subgame are

as follows. When k < 2
3
∆v, retailer A offers the FRP while retailer B does not.

When k ≥ 2
3
∆v, both retailers offer the FRP.

Last, consider the subgame in which retailer A charges a low restocking fee

while retailer B charges a high restocking fee so that, in effect, only retailer A

accepts product returns—i.e., rA < ∆v−pB+pA and rB ≥ ∆v−pA+pB. The initial

demand of product i is given by: nA = x̂ and nB = 1− x̂, where x̂ = ∆v+pB−pA
∆v+pB−pA+rA

.

After the initial purchase, the demand of the consumer that returns product A to

buy product B is given by n′A = (∆v+pB−pA)2

2(∆v+pB−pA+rA)2
. In stage 1, retailers A’s profit

maximization problem is given by

max
rA,pA

pA(nA − n′A) + (rA − k)n′A

subject to Ex̂(UA) = (1− x̂)(v̄ − pA) + x̂(v̄ − pB − rA) ≥ 0.

The Lagrangian is given by LA(pA, rA, λA) = pA( ∆v+pB−pA
∆v+pB−pA+rA

− (∆v+pB−pA)2

2(∆v+pB−pA+rA)2
)+

(rA − k) (∆v+pB−pA)2

2(∆v+pB−pA+rA)2
+ λA( rA

∆v+pB−pA+rA
(v̄− pA) + ∆v+pB−pA

∆v+pB−pA+rA
(v̄− pB − rA)).

When λA = 0,

∂LA
∂pA

=
∂(pA( ∆v+pB−pA

∆v+pB−pA+rA
− (∆v+pB−pA)2

2(∆v+pB−pA+rA)2
) + (rA − k) (∆v+pB−pA)2

2(∆v+pB−pA+rA)2
)

∂pA
= 0.

(5)

∂LA
∂rA

=
∂(pA( ∆v+pB−pA

∆v+pB−pA+rA
− (∆v+pB−pA)2

2(∆v+pB−pA+rA)2
) + (rA − k) (∆v+pB−pA)2

2(∆v+pB−pA+rA)2
)

∂rA
= 0.

(6)

Solving Eq. 6 for rA, we obtain rA = 2k(∆v+pB−pA)−2∆v(pA−pB)+(pA−pB)2+∆v2

∆v+pB+pA
. Plug-

ging this expression in Eq. 5 and solving for pA, we obtain pA = −∆v−pB. Thus,

the constraint will be binding at Ex̂(UA) = 0. Given that the consumer indexed

by x̂ is indifferent toward the two products ex ante, the constraint will be binding
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at Ex̂(UB) = x̂v̄ + (1 − x̂)v − pB = 0 as well. Solving the system of equations

rA(v̄−pA)+(∆v+pB−pA)(v̄−pB−rA) = 0 and (∆v+pB−pA)v̄+rAv−pB = 0,

we obtain the equilibrium prices rA = 0, rB ≥ 3
2
k, pA = pB = v̄. The equilibrium

demands are given by nA = 1, nB = 0, and n′A = 1
2
, and retailer profits are

πA = v̄−k
2

and πB = v̄
2
.

We characterize retailers’ policies as follows. When v̄ > 3v and k < ∆v
2

, or

when v̄ ≤ 3v and k < v, retailer A offers the FRP, whereas retailer B effectively

does not accept returns by charging a high restocking fee. Otherwise, retailers

charge high restocking fees so that they do not accept product returns in effect.

�

Appendix B. Proof of Proposition 2

Consider the consumer who has ex ante probability x of preferring product B.

The shopping strategy of initially purchasing either product provides her with the

expected utility Ex(UA) = (1− x)(v̄− pA) + xmax {v − pA, v̄ − pB − rA − h} and

Ex(UB) = x(v̄ − pB) + (1 − x) max {v̄ − pA − rB − h, v − pB} respectively. The

initial demand of each product is given by nA = x̂ and nB = 1 − x̂, where x̂ is

given by

x̂ =



1
2

+ pB−pA
2∆v

rA ≥ ∆v − pB + pA − h and rB ≥ ∆v − pA + pB − h
rB+h

∆v+pA−pB+rB+h
rA ≥ ∆v − pB + pA − h and rB < ∆v − pA + pB − h

rB+h
rA+rB+2h

rA < ∆v − pB + pA − h and rB < ∆v − pA + pB − h

1− rA+h
∆v−pA+pB+rA+h

rA < ∆v − pB + pA − h and rB ≥ ∆v − pA + pB − h.

After the initial purchase, the demand of the consumer that returns product

A to buy product B is given by:

n′A =


∫ x̂

0
xdx rA < ∆v − pB + pA − h

0 rA ≥ ∆v − pB + pA − h,

and the demand of the consumer that returns product B to buy product A is

given by:

n′B =


∫ 1

x̂
(1− x)dx rB < ∆v − pA + pB − h

0 rB ≥ ∆v − pA + pB − h.

Retailer i’s profit maximization problem is identical to problem 3.
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First, consider the subgame in which both retailers charge high restocking fees

so that, in effect, there are no returns after the initial purchase—i.e., ri ≥ ∆v −
p−i + pi − h. Consumers’ hassle cost of making returns has no effect in this

subgame. The proof is identical to the subgame in which ri ≥ ∆v − p−i + pi in

the Proof of Proposition 1.

Next, consider the subgame in which both retailers charge a low restocking

fee so that, in effect, both retailers accept returns after the initial purchase—i.e.,

ri < ∆v − p−i + pi − h. The initial demand of each product is given by

nA =
rB + h

rA + rB + 2h
and nB =

rA + h

rA + rB + 2h
,

and the demand of the consumer that returns product i for a subsequent purchase

is given by:

n′i =
(h+ r−i)

2

2(2h+ ri + r−i)2
.

The aggregate demand of product i is given by

Ni =
h+ r−i

2h+ rA + rB
− (h+ r−i)

2

2(2h+ rA + rB)2
+

(h+ ri)
2

2(2h+ rA + rB)2
=

1

2
.

In stage 1, retailer i’s chooses ri and pi to maximize profit. The Lagrangian is

Li(pi, ri, λi) = pi
2

+(ri−k)n′i+λi(0+Ex̂(Ui)). Because profit is strictly increasing

in pi (∂πi
∂pi

= 1
2
> 0), retailer i charges the highest price possible. The constraint

will be binding at Ex̂(Ui) = 0. We solve the system of equations (rA+h)(v̄−pA)+

(h+ rB)(v̄−pB− rA−h) = 0 and (rB +h)(v̄−pB)+(h+ rA)(v̄−pA− rB−h) = 0

to obtain equilibrium prices. One set of solutions is pi = v̄ − h
2

and ri = 0. The

demands are ni = 1
2

and n′i = 1
8
, resulting in retailer profits πi = v̄

2
− h

4
− k

8
. This is

the free-return equilibrium such that both retailers offer the FRP. The other set

of solutions is rA = 0, rB > 0, pA = v̄, and pA = v̄− h. The demands are nA = 1,

nB = 0 and n′A = 1
2
, resulting in retailer profits πA = v̄

2
− k

2
and πB = v̄

2
− h

2
.

Note that this cannot be an equilibrium. For retailers not to have an incentive

to deviate, ∆πA = v̄
2
− k

2
− ( v̄

2
− h

4
− k

8
) ≥ 0 and ∆πB = v̄

2
− h

2
− ( v̄

2
− h

4
− k

8
) ≥ 0

should hold. The two conditions k ≤ 2
3
h and k ≥ 2h contradict each other. Thus,

in equilibrium, both retailers offer the FRP and earn profit πi = v̄
2
− h

4
− k

8
.

Finally, consider the subgame in which retailer A charges a low restocking fee

while retailer B charges a high restocking fee so that only retailer A in effective

accepts product returns—i.e., rA < ∆v− pB + pA−h and rB ≥ ∆v− pA + pB−h.

The initial demand of product i without search prior to purchase is given by:
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nA = x̂ and nB = 1 − x̂, where x̂ = ∆v−pA+pB
∆v−pA+pB+rA+h

. After the initial purchase,

the demand of the consumer that returns product A to buy product B is given by

n′A = (∆v+pB−pA)2

2(∆v+pB−pA+rA+h)2
. In stage 1, retailers’ profit maximization problems are

given by

max
rA,pA

pA(nA − n′A) + (rA − k)n′A

s. t. Ex̂(UA) = (1− x̂)(v̄ − pA) + x̂(v̄ − pB − rA − h) ≥ 0.

The Lagrangian is given by LA(pA, rA, λA) = pA( ∆v+pB−pA
∆v+pB−pA+rA+h

− (∆v+pB−pA)2

2(∆v+pB−pA+rA+h)2
)+

(rA − k) (∆v+pB−pA)2

2(∆v+pB−pA+rA+h)2
+ λA( rA

∆v+pB−pA+rA+h
(v̄ − pA) + ∆v+pB−pA

∆v+pB−pA+rA
(v̄ − pB −

rA + h)). When λA = 0,

∂LA
∂pA

=
∂(pA( ∆v+pB−pA

∆v+pB−pA+rA+h
− (∆v+pB−pA)2

2(∆v+pB−pA+rA+h)2
) + (rA − k) (∆v+pB−pA)2

2(∆v+pB−pA+rA+h)2
)

∂pA
= 0.

(7)

∂LA
∂rA

=
∂(pA( ∆v+pB−pA

∆v+pB−pA+rA+h
− (∆v+pB−pA)2

2(∆v+pB−pA+rA+h)2
) + (rA − k) (∆v+pB−pA)2

2(∆v+pB−pA+rA+h)2
)

∂rA
= 0.

(8)

Solving Eq. 8 for rA, we have rA = h(∆v−3pA+pB)+2k(∆v+pB−pA)−2∆v(pA−pB)+(pA−pB)2+∆v2

∆v+pB+pA
.

Plugging this expression in Eq. 7, we obtain ∆v+pA+pB
4(∆v+pB+k+h)

= 0. Thus, the con-

straint will be binding at Ex̂(UA) = 0. Given that the consumer indexed by

x̂ is indifferent toward the two products ex ante, the constraint will be binding

at Ex̂(UB) = x̂v̄ + (1 − x̂)v − pB = 0 as well. Solving the system of equations

(rA+h)(v̄−pA)+(∆v+pB−pA)(v̄−pB−rA−h) = 0 and (∆v+pB−pA)v̄+(rA+

h)v − pB = 0, we obtain the equilibrium prices rA = 0, pA = v̄, and pB = v̄ − h.

The equilibrium demands are given by nA = 1, nB = 0, and n′A = 1
2
, and retailer

profits are πA = v̄−k
2

and πB = v̄−h
2

.

To characterize retailers’ return policies, we discuss the four following cases

depending on the degree of product differentiation and the level of consumers’

hassle cost of making returns. First, consider that product differentiation is high

(v̄ > 3v) and the level of consumers’ hassle cost of making returns is high (h > ∆v
4

).

If k ≤ ∆v
2

, retailer A offers the FRP while retailer B does not accept returns.

Retailer profits are πA = v̄
2
− k

2
and πB = v̄

2
− h

2
. If ∆v

2
< k < 2h, retailers do not

accept returns and earn profits πi = v̄+v
4

. If k ≥ 2h, both retailers either offer the

FRP or do not accept returns. Retailer profits are πi = v̄
2
− h

4
− k

8
if both of them
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offer the FRP and πi = v̄+v
4

if neither of them accepts returns.

Second, consider that product differentiation is high (v̄ > 3v) and the level

of consumers’ hassle cost of making returns is low (h < ∆v
4

). If k < 2h, retailer

A offers the FRP while retailer B does not accept returns. Retailer profits are

πA = v̄
2
− k

2
and πB = v̄

2
− h

2
. If 2h ≤ k ≤ ∆v

2
, retailers offer FRP and earn profits

πi = v̄
2
− h

4
− k

8
. If k > ∆v

2
, both retailers either offer the FRP or do not accept

returns. Retailer profits are πi = v̄
2
− h

4
− k

8
if both of them offer the FRP and

πi = v̄+v
4

if neither of them accepts returns.

Third, consider that product differentiation is low (v̄ ≤ 3v) and the level of

consumers’ hassle cost of making returns is high (h > v
2
). If k ≤ v, retailer A offers

the FRP while retailer B does not accept returns. Retailer profits are πA = v̄
2
− k

2

and πB = v̄
2
− h

2
. If v < k < 2h, retailers do not accept returns and earn profits

πi = ∆v
2

. If k ≥ 2h, both retailers either offer the FRP or do not accept returns.

Retailer profits are πi = v̄
2
− h

4
− k

8
if both of them offer the FRP and πi = ∆v

2
if

neither of them accepts returns.

Last, consider that product differentiation is low (v̄ ≤ 3v) and the level of

consumers’ hassle cost of making returns is low (h < v
2
). If k < 2h, retailer

A offers the FRP while retailer B does not accept returns. Retailer profits are

πA = v̄
2
− k

2
and πB = v̄

2
− h

2
. If 2h ≤ k ≤ v, retailers offer FRP and earn profits

πi = v̄
2
− h

4
− k

8
. If k > v, both retailers either offer the FRP or do not accept

returns. Retailer profits are πi = v̄
2
− h

4
− k

8
if both of them offer the FRP and

πi = ∆v
2

if neither of them accepts returns. �

Appendix C. Proof of Lemma 1

Consider the subgame in which both retailers charge a low restocking fee so that

product returns are feasible for online purchases—i.e., ri < ∆v − p−i + pi. The

consumer indexed by x derives expected utilities Ex(UA) = (1 − x)(v̄ − pA) +

x(v̄ − pB − rA) and Ex(UB) = x(v̄ − pB) + (1− x)(v̄ − pA − rB) from purchasing

either product without search prior to purchase, and expected utility Ex(U
S) =

v̄ − (1 − x)pA − xpB − c with search prior to purchase. Depending on whether

there is consumer search or not in stage 2, we discuss the following two cases.

First, consider the case in which there is no consumer search in stage 2. The

condition Ex(Ui) ≥ Ex(U
S) and Ex(Ui) ≥ 0 should hold for all consumers—that

is, ri
2
≥ c should hold. The proof of this case is identical to that of the subgame

in which both retailers accept product returns in Proposition 1.
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Second, consider the case in which there is consumer search in stage 2. For

consumers who pay a costly visit to a store, the conditions Ex(Ui) < Ex(U
S)

and Ex(U
S) ≥ 0 should hold. That is, Ex(ri) > c and Ex(U

S) ≥ 0 should hold,

whereas the condition Ex(Ui) ≥ Ex(U
S) ≥ 0 should hold for consumers who pur-

chase online.

The initial demand for product i in the online channel is given by ni = c
ri

. After

the initial purchase, the online demand of the consumer that returns product i for

a subsequent purchase is given by n′i = c2

2(ri)2
. The consumer demand for product

i with search prior to purchase in the offline channel is given by:

nSA =
1

2
− c(cr2

A + 2rAr
2
B − cr2

B)

2r2
Ar

2
B

and nSB =
1

2
− c(2r2

ArB − cr2
A + cr2

B)

2r2
Ar

2
B

.

The aggregate demand of each product is:

NA = nA−n′A+n′B +nSA =
c

rA
− c2

2(rA)2
+

c2

2(rB)2
+

1

2
− c(cr

2
A + 2rAr

2
B − cr2

B)

2r2
Ar

2
B

=
1

2

and

NB = nB−n′B+n′A+nSB =
c

rB
− c2

2(rB)2
+

c2

2(rA)2
+

1

2
− c(2r

2
ArB − cr2

A + cr2
B)

2r2
Ar

2
B

=
1

2
.

In stage 1, retailer i sets ri and pi to solve profit maximization problem 3.

Because profit is strictly increasing in pi, retailer i charges the highest price pos-

sible. That is, retailer i will raise the price until the constraint on price binds for

the consumers who purchase a product in the offline channel—i.e., Ex(U
S) = 0.

Thus, the equilibrium product price is given by p∗i = v̄−c. The profit-maximizing

restocking fee is ri = 2k. There are two possibilities, depending on whether the

constraint of feasible returns binds. When 2k ≥ ∆v, product returns would not

be feasible. When c < k < ∆v
2

, r∗i = 2k and the equilibrium retailer profit is

π∗i = v̄−c
2

+ c2

8k
. �

Appendix D. Proof of Lemma 2

Consider the subgame in which retailers charge a high restocking fee so that, in

effect, they do not accept product returns—i.e., ri ≥ ∆v−p−i+pi. The consumer

indexed by x derives expected utilities Ex(UA) = (1−x)v̄+xv−pA and Ex(UB) =

xv̄+ (1−x)v− pB from either product in the online channel, and expected utility
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Ex(U
S) = v̄ − (1− x)pA − xpB − c in the offline channel. Depending on whether

there is consumer search or not in stage 2, we consider the following two cases.

First, consider the case in which there is no consumer search in stage 2. In

this case, the conditions Ex(Ui) ≥ Ex(U
S) and Ex(Ui) ≥ 0 should hold for all

consumers. That is, when c ≥ ∆v
2

, there is no consumer search. The proof of

this case is identical to that of the subgame in which no retailers accept product

returns in Proposition 1.

Next, consider the case in which there is consumer search in stage 2. When

c < ∆v
2

, the demand of product i in the online channel is given by ni = c
∆v−p−i+pi

,

and the demand of product i in the offline channel is given by nSA =
∫ x̃B
x̃A

(1−x)dx

and nSB =
∫ x̃B
x̃A

xdx. The aggregate demand of product i is:

Ni = ni + nSi =
1

2
− 2c2∆v(pi − p−i)

[(pi − p−i)2 − (∆v)2]2
.

Solving the profit maximization problem for the symmetric equilibrium, retailer

i charges a price such that the constraint on price binds for the consumers who

purchase a product in the offline channel—i.e., Ex(U
S) = 0. Thus, the equilibrium

product price is given by p∗i = v̄−c and the equilibrium retailer profit is π∗i = v̄−c
2

.

�

Appendix E. Proof of Lemma 3

Consider the subgame in which retailer A decides to accept returns for online sales,

whereas retailer B does not in stage 1—i.e., rA < ∆v−pB+pA and rB ≥ ∆v−pA+

pB. Depending on whether there is consumer search in equilibrium, we consider

the following two cases.

First, consider the case in which there is no consumer search in stage 2. The

condition Ex(Ui) ≥ Ex(U
S) and Ex(Ui) ≥ 0 should hold for all consumers—that

is, rA
2
≥ c and c ≥ ∆v

2
should hold. The proof of this case is identical to that of

the subgame in which both only retailer A accepts product returns in effect in

Proposition 1.

Next, consider the case in which there is consumer search in stage 2—that is,

Ex(U
S) ≥ Ex(Ui) and Ex(U

S) ≥ 0 hold for some consumers. The consumer who

is indifferent toward buying product i with or without search prior to purchase is

indexed by: x̃A = c
rA

and x̃B = 1 − c
∆v−pA+pB

. The initial demand for product i

without search prior to purchase is given by:
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nA =
c

rA
and nB =

c

∆v − pA + pB
.

The demand of the consumer that returns product A for a subsequent purchase

is given by:

n′A =
c2

2(rA)2
.

Consumers indexed by x̃A < x < x̃B visit a brick-and-mortar store to inspect a

product prior to purchase. Thus, the consumer for product i with search prior to

purchase is given by:

nSA =

∫ x̃B

x̃A

(1− x)dx and nSB =

∫ x̃B

x̃A

xdx.

The aggregate demand for each product is:

NA = 1− c

∆v − pA + pB
−

(1− c
∆v−pA+pB

)2

2

and

NB =
c

∆v − pA + pB
+

(1− c
∆v−pA+pB

)2

2
.

In stage 1, retailer i sets ri and pi to solve profit maximization problem. Again,

the consumer demand for product i consists of offline demand and online demand.

Therefore, retailer i will raise the price until the constraint on price binds for

offline consumers—i.e., Ex(U
S) = 0. Thus, the equilibrium product price is given

by p∗i = v̄ − c. The profit maximizing restocking fee is ri = 2k. When k < ∆v
2

,

r∗i = 2k, and the equilibrium retailer profits are π∗A = (v̄−c)[(∆v)2−c2]
2(∆v)2

+ c2

8k
and

π∗B = (v̄−c)[(∆v)2+c2]
2(∆v)2

. �

Appendix F. Proof of Proposition 3

First, when c < k < ∆v
2

, there is consumer search in equilibrium of each subgame

described in Section 4. Given that retailer A accepts product returns, retailer B

accepts returns if

∆πB =
v̄ − c

2
+
c2

8k
− (

v̄ − c
2

+
(v̄ − c)c2

2(∆v)2
) ≥ 0.
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Given that retailer A does not accept product returns, retailer B accepts returns

if

∆πB =
v̄ − c

2
− (v̄ − c)c2

2(∆v)2
+
c2

8k
− v̄ − c

2
≥ 0.

If 1
8k
≥ v̄−c

2(∆v)2
, in equilibrium both retailers accept returns for online sales and there

is consumer inspection, resulting in retailer profit πi = v̄−c
2

+ c2

8k
. If 1

8k
≥ v̄−c

2(∆v)2
, in

equilibrium retailers do not accept returns for online sales, but there is consumer

inspection, resulting in retailer profit πi = v̄−c
2

.

Second, when k < ∆v
2

and 2k∆v
2k+∆v

≤ c < ∆v
2

, there is consumer inspection in

equilibrium in the subgame where retailers do not accept returns for online sales.

Given that retailer A accepts returns for online sales, retailer B does not accept

returns, because retailer B has the incentive to free ride off of retailer A’s FRP:

∆πB =
v̄

2
− k

8
<
v̄

2
.

Given that retailer A does not accept product returns, retailer B accepts returns

if

∆πB =
v̄

2
− k

2
− v̄ − c

2
≥ 0.

If k < c, in equilibrium there is no consumer inspection, retailer A offers the FRP

and retailer B free rides. If k ≥ c, in equilibrium retailers do not accept returns

for online sales, but there is consumer search, resulting in retailer profit πi = v̄−c
2

.

Finally, consider c ≥ ∆v
2

. There is no consumer search in equilibrium of any

subgame. Retailers’ equilibirum strategy is identical to Proposition 1. �

References

A. Balakrishnan, S. Sundaresan, and B. Zhang. Browse-and-switch: Retail-online

competition under value uncertainty. Production and Operations Management,

23(7):1129–1145, 2014.

D. W. Carlton and J. A. Chevalier. Free riding and sales strategies for the internet.

The Journal of Industrial Economics, 49(4):441–461, 2001.

Y.-K. Che. Customer return policies for experience goods. The Journal of Indus-

trial Economics, pages 17–24, 1996.

S. Davis, M. Hagerty, and E. Gerstner. Return policies and the optimal level of

“hassle”. Journal of Economics and Business, 50(5):445–460, 1998.

34



R. Inderst and G. Tirosh. Refunds and returns in a vertically differentiated in-

dustry. International Journal of Industrial Organization, 38:44–51, 2015.

B. Jing. Showrooming and webrooming: Information externalities between online

and offline sellers. Marketing Science, 37(3):469–483, 2018.

S. A. Matthews and N. Persico. Information acquisition and refunds for returns.

2007.

S. Moorthy and K. Srinivasan. Signaling quality with a money-back guarantee:

The role of transaction costs. Marketing Science, 14(4):442–466, 1995.

E. Ofek, Z. Katona, and M. Sarvary. “bricks and clicks”: The impact of product

returns on the strategies of multichannel retailers. Marketing Science, 30(1):

42–60, 2011.
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