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of setting market prices. Of course, it is also possible
for the online retailer to adopt a hybrid configuration
mode; that is, for some products they act as resellers
and for others they serve as an online marketplace.
Regardless of the chosen channel mode, online retail-
ers often offer products from competing suppliers,
which necessitates an integration of upstream compe-
tition in the chain. From an efficiency perspective,
there is also a need to consider costs related to inven-
tory, storage, and transportation; we refer to these as
“order-fulfillment costs.” According to a recent report
in the Wall Street Journal (Kapner 2014), the cost of ful-
fillment operations can run as high as 25% of the sales
revenue. The adopted channel mode also affects
whether the online retailer bears these costs (reseller
mode) or whether they are borne by the suppliers (on-
line marketplace mode).
These observations motivate the research of this

study which is to address the following general ques-



between suppliers and online retailers, and aims to



sells goods through its own direct sale website and
has the option of selling its goods through an online
platform. They assume that selling through the plat-
form system can attract more customers to the sup-



act as a reseller or marketplace for one or both suppli-
ers. The suppliers, as followers, accept or reject the
intermediary’s offer. In determining the equilibrium



fee. For example, Amazon Marketplace charges a
$39.99 monthly subscription fee for sellers who plan
to sell more than 40 items a month. Sears.com also
charges a $39.99 fee to suppliers whose sales are over
$400 during one month. Because this fee is relatively
small compared with the suppliers’ sales volume,
without loss of generality, we normalize this fixed fee
part to zero. Previous literature has also adopted this
assumption (Abhishek et al. 2016).
Order fulfillment, that is, delivering physical goods

to the customer, is commonly cited as one of the most
expensive and critical operations of online sellers
(Agatz et al. 2008). The cost of order fulfillment can
run as high as 25% of sales (Kapner 2014). To fulfill an
order, firms take on costs such as warehouse build-
ing/renting costs, hiring staff to handle packages, and
delivering the products to customers. The costs of stor-
age and hiring staff are quite significant and can be
viewed as fixed cost. Meanwhile, the delivery cost for
online shopping is usually undertaken by the cus-
tomers. For ease of exposition, we assume that order-
fulfillment costs are fixed, since we find r-



It is straightforward to note that an increase in
competition intensity (c) would lead to an increase
in the intermediary’s profit and a simultaneous
decrease in supplier profits, since an increase in c
reduces the suppliers’ pricing power relative to
that of the intermediary. The profit for each sup-
plier under this RR benchmark mode serves as a
base for evaluating whether a supplier would
choose the online marketplace if it was offered by
the intermediary.
The technical condition for the existence of the

RR mode and its corresponding equilibrium is that
the supplier’s profit under this mode is at least as
large as the profit that each supplier could realize
by exercising the outside option, that is,
pO � pRR

A ¼ pRR
B ¼ 1þ c

2ð2þ cÞ2 h
2. Given that the reseller

mode is adopted by a large number of suppliers
selling through online intermediaries, this exis-
tence condition is assumed to hold for the remain-
der of this study.

4.2. Mode PR
In this setting, only one supplier will be offered
the option of the online marketplace mode from
the intermediary. Hence, one supplier adopts the
online marketplace mode if accepted, while the
other retains the reseller mode. Without loss of
generality, we assume that the online marketplace
option is accepted by Supplier A, and the interme-
diary operates as a reseller for Supplier B. For a
given proportion a, the suppliers’ and intermedi-
ary’s profits are:

pAðPRÞ ¼ ð1 � aÞpa½h � pa þ cðpb � paÞ� � F;

pBðPRÞ ¼ wb½h � pb þ cðpa � pbÞ�;
pIðPRÞ ¼ apa½h � pa þ cðpb � paÞ�

þ ðpb � wbÞ½h � pb þ cðpa � pbÞ� � F:

We solve this game by backward induction as fol-
lows. For any given wb, we first characterize the
simultaneous pricing decision where Supplier A deci-
des the retail price of product a (i.e., pa) to maximize
pA(PR), and the intermediary decides the retail price
of product b (i.e., pb) to maximize pI(PR). Next we
determine Supplier B’s wholesale price wb to maxi-
mize pB(PR). Finally, using this wholesale price wb,
the optimal retail prices pa and pb can be set. The
results of this analysis are presented in the lemma
below.

LEMMA 2. Given a proportion a and Supplier A accept-
ing the offer of an online marketplace while the intermedi-
ary serves as a reseller for Supplier B, there exists a
unique equilibrium with prices and demands are as
follows:

wPR
b ¼ ð1þ cÞð2þ 3cÞ � að1þ 2cÞc

2ð1þ cÞð2þ 4cþ c2Þ h;

pPR
a ¼ ð4þ 9cþ 3c2Þð2þ 3cÞ � að1þ 2cÞc2

½4ð1þ cÞ2 � ð1þ aÞc2�ð4þ 8cþ 2c2Þh;

pPR
b ¼ ð3þ 6cþ 2c2Þð2þ 3cÞ þ að1þ c� c2Þc

½4ð1þ cÞ2 � ð1þ aÞc2�ð2þ 4cþ c2Þ h;

dPR
a ¼ ð4þ 9cþ 3c2Þð1þ cÞð2þ 3cÞ � að1þ cÞð1þ 2cÞc2

½4ð1þ cÞ2 � ð1þ aÞc2�ð4þ 8cþ 2c2Þ h;

dPR
b ¼ ð1þ cÞð2þ 3cÞ � að1þ 2cÞc

2½4ð1þ cÞ2 � ð1þ aÞc2� h;

and the corresponding equilibrium profits are:

pPR
A ¼

ð1�aÞð1þcÞ½ð4þ9cþ3c2Þð2þ3cÞ�að1þ2cÞc2�2
½4ð1þcÞ2 �ð1þaÞc2�2ð4þ8cþ2c2Þ2 h2 �F;

pPR
B ¼ ½ð1þcÞð2þ3cÞ�að1þ2cÞc�2

2ð1þcÞ½4ð1þcÞ2 �ð1þaÞc2�ð4þ8cþ2c2Þh
2;

pPR
I ¼a

ð1þcÞ½ð4þ9cþ3c2Þð2þ3cÞ�að1þ2cÞc2�2
½4ð1þcÞ2 �ð1þaÞc2�2ð4þ8cþ2c2Þ2 h2

þ
"

½ð1þcÞð2þ3cÞ�að1þ2cÞc�
2ð1þcÞ½4ð1þcÞ2 �ð1þaÞc2�2ð4þ8cþ2c2Þ

#

Mh2 �F; þk9626 472 07637 Tm
(2)Tj
/F6 1 Tf
9.9626 0 0 33 1.93645.0959 602.8723 Tm
(�ð)Tj
/F1 1 Tf
.6601 0 TD87 005 357.9r9739a1 þ 2ð



Proposition 1 characterizes the conditions under
which Supplier A will accept the intermediary’s mar-
ketplace offer, and Supplier B will not pursue the out-
side option but continue to participate under the
reseller mode. The first condition relates to the order-
fulfillment cost, which should not exceed a certain
threshold. Recall that by choosing the online market-
place service, the supplier gains pricing power but
bears the order-fulfillment cost at the same time.
Thus, this threshold value of the fulfillment cost
reflects the trade-off between gains from the pricing
power and the costs (in terms of order fulfillment) of
realizing such gains.
Assuming the first condition is satisfied, the propo-

sition then specifies a second condition related to the
maximum proportion a



also be higher when it accepts rather than refuses the



behind these results hinges on the moderating role of
the intermediary. Previous literature has shown that
the intermediary prefers high levels of upstream com-
petition, as it strengthens its channel power (Wang
and Shin 2015). From a mode perspective, suppliers
compete more fiercely in the online marketplace
mode compared with the reseller mode as they set the
prices directly and alternative modes allow the inter-
mediary to moderate this competitive effect. To elabo-
rate, when both suppliers are very competitive, the
intermediary would prefer to operate as a reseller,
since any other mode will lead to increased price com-
petition which in turn negatively impacts the inter-
mediary. This result validates the conjecture of Hagiu
(2007) that strong substitutability between suppliers’
products would lead to a greater preference for the
pure reseller mode. When the competition intensity
between suppliers is low, the intermediary’s moderat-
ing role is not as important. Note that in mode PP the
proportional fee could be considered a form of rev-
enue sharing, which would mitigate the impact of
double-marginalization (Geng et al. 2018, Shy and
Wang 2011, Tan and Carrillo 2017). Hence, the inter-
mediary prefers mode PP



From Figure 2, we first observe that for any given
order-fulfillment cost, increasing levels of competi-
tion intensity (i.e., c) results in a transition from
mode PP to mode PR and then to mode RR as inter-
mediary’s preferred mode choice. Second, when the
market competition intensity is relatively low (i.e.,
c � c�jF





coupled with higher product differentiation (or lower
competition intensity) for laptop computers.

5.6. Variable vs. Fixed Order-Fulfillment Cost
Since customers are often responsible for delivery



competition intensity for the intermediary to switch
from a marketplace to a hybrid mode or from a hybrid
to a reseller mode decreases as fulfillment costs
increase. Through data collected from one online
intermediary, we also provide some face validity for
our findings. Finally, these key insights hold regard-
less of whether the order fulfillments costs are fixed
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Notes

1http://www.businesswire. com/news/home/20160614006063/
en/Products-Amazon-Carry-Categories (accessed date May
10, 2016).
2Note that our linear demand functions can be derived
from the maximization problem of a representative con-
sumer with a quadratic and strictly concave utility func-
tion which is defined in Singh and Vives (1984):

Uðda; dbÞ ¼ hda þ hdb � ð/d2a þ 2wdadb þ/d2
b
Þ2

2 , where / ¼ 1þ c
1þ 2c,

w ¼ c
1þ 2c, and di is the amount of product i. In specific,

the representative consumer maximizes U
(d

http://www.businesswire. com/news/home/20160614006063/en/Products-Amazon-Carry-Categories
http://www.businesswire. com/news/home/20160614006063/en/Products-Amazon-Carry-Categories
https://marketplace.walmart.com/FAQ
https://www.cnet.com/news/why-doesnt-amazon-sell-iphones
https://www.cnet.com/news/why-doesnt-amazon-sell-iphones
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