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Abstract Price differentiation or discrimination strategy has been regarded as the best choice for
firms with online and offline channels, however, recent years often witnessed the practices of the uni-
form pricing strategy. This paper aims to address the question whether the uniform pricing strategy
may be better for the manufacturer, when the uniform pricing strategy has a positive impact on in-
creasing the customer demand and reducing the operations cost. The research shows that the uniform
pricing strategy can be better than the price differentiation strategy when the cost saving and demand
increasing are large enough or the consumers’ acceptance of online channel lies in a certain interval.
Moreover, the manufacturers or brand owners need a tradeoff between the benefit from online channel
and the negative impact from the offline channel when they implement the price differentiation strategy.
Finally, the authors obtain some managerial insights and implications based on the numerical analyses,

which are in line with the phenomena in practice.
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1 Introduction

Price differentiation or discrimination strategy has been widely regarded as the best choice
for manufacturers when they distribute products through both online and offline channels. Such
practice was proved reasonable and effective by many academic studies (e.g., [1,2]). Dolan and
Moon!! studied the pricing decision for the multi-channel retailers and found that it is optimal
to implement a different pricing mechanism on different channels. Hughes[?! considered the
reduction of information asymmetry and the buyers’ searching costs to explain why there were
lower prices on average for products sold through the electronic channels compared with the
traditional retail stores. Obviously, it seems reasonable for distributors taking advantage of
price differentiation strategy to satisfy different types of customers.

However, in recent years, some famous manufacturers or brand owners have chosen the uni-
form pricing strategy, that is, the same selling price is set on both the online and offline channels.
For instance, the Japanese apparel manufacturer UNIQLO and the Spanish apparel manufac-
turer ZARA have launched the uniform pricing strategy to sell their products on their websites
and the retail stores. In China, the famous retailing enterprise SUNING also implemented the
uniform pricing strategy. Although these manufacturers or brand owners only implement the
uniform pricing strategy for some product categories, such attempts have already achieved great
success in attracting customers to expand a larger market share. What’s more, the operation
capability of the manufacturer can also be improved. For example, the inventory turnover ra-
tio of SUNING has significantly improved since the uniform pricing strategy was implemented
in 2013. When the manufacturer and the retailer collaboratively determine to implement the
uniform pricing strategy, the customers are allowed to buy online and pick up in store which
will save the operations cost and increase the demand. But the uniform pricing strategy re-
quires that the two channels have the same prices, which limits the choice of prices on different
channels. Therefore, an interesting research question naturally arises: Whether the uniform
pricing strategy or the price differentiation strategy may be better for the manufacturers with
dual channels?

To address such questions, we first review the extant research on the pricing strategies in
operations management with online and online channel in Section 2. In Section 3, we develop
the demand functions and research setting. Uniform pricing strategy and price differentiation
strategy are analyzed in Section 4. We conduct analytical and numerical analyses to compare
the two strategies in Section 5. Section 6 presents some suggestions for the manufacturer and

points out several future directions.

2 Literature Review

Our work is closely related to the operations management with multi-channels. Dual-channel
management is testified to improve the total profit of the manufacturer in a number of supply
chain literatures. Chiang, et al.3 studied the impact of customer acceptance of a direct channel
on the supply chain design, and found that direct marketing can improve the manufacturer’s
bargaining power and increase the overall profitability. Subsequently Chiang and Monahan (%
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934 CAI QIANG, et al.

showed that the inventory management in the dual channel strategy can outperform the inven-
tory management in retail-only and direct-only strategies. Cail®! also obtained a similar result
that the manufacturer can gain more negotiation power than the retailer in the dual channel
scenario. Bian, et al.l%! similarly found that integrated channel choice can be more profitable
to the manufacturer than the decentralized channel when there exists channel competition.
Considering the advantage of channel coordination, some studies have shown that the uniform
pricing strategy can be better than the price differentiation strategy. Draganska and Jain!"]
empirically found that the firms’ profits would not significantly increase when the manufac-
turer implements price differentiation strategy. What’s more, Mcafee, et al.[¥l demonstrated
that there is no theoretical connection between the price differentiation and market power.
Cattani, et al.l found that the equal-pricing strategy is appropriate for the manufacturer as
the internet channel is significantly less convenient or more costly than the traditional channel.
Wen, et al.l'% also found that the equal price strategy can be applicable to the manufacturer
when the online channel is less convenient than the offline channel. Supply chain coordination
can improve the joint benefit of the supply chain through integrating different players and joint
decisions!!]. Different from the above researches, we take the cost saving for the manufacturer
and the demand increasing into consideration when the uniform pricing strategy is implemented,
and then compare the performance of two pricing strategies.

Our work is also related to the pricing strategy in marketing. Many empirical studies
(e.g.,[12-15]) have shown that the uniform pricing strategy can achieve a cost saving of the
channel coordination. For instances, Slade empirically investigated costs associated with ad-

(12 Bergen, et al.['3]

justing prices found that the complexity of dealing with online and offline
pricing increases the managerial costs. Kanol'¥ provided empirical evidence to convince that
the adjustment costs of prices are important for retailers’ pricing decisions. Chen, et al.l'%]
highlighted the significance of price adjustment costs for the total profit. The different prices
in the dual channels increase the cost of channel coordination because the manufacturer needs
to change the prices or produce specific products for the online channel. What’s more, the
different decisions in the dual channels increase the total inventory, which in turn increase the
optimal pricing path!*®l. On the contrary, the uniform pricing strategy can effectively decrease
the price adjustment costs and enhance the service level. Besides, the uniform pricing strategy
can also effectively alleviate the channel competition and conflict in the competitive market!7).

The uniform pricing strategy can improve the customers’ cognition of the manufacturer’s
brand which leads to a larger customer demand than the price differentiation strategy. The
comparison of prices leads to a sense of fairness in price, and thus affects the consumer purchas-
ing decisions (see [18, 19]). Gerardi and Shapiro (see [20, 21]) found that price differentiation
decreases in the intensity of market competition, and that the reduction of price differentiation
is greater when consumers have relatively heterogeneous elasticities of demand. Kauffman, et
al.?2! found that the channel migration would lead a firm to manage dual channels as one when
the level of channel migration is high enough. Shen, et al.[?3 found that price comparison is
harmful to the profit of retailers and supplier in a dual-channel supply chain when there is a dif-
ference between the online price and offline price. Zhang, et al.?4! also found that the increase
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of retail price will lead to an increasing order cancellation rate which abates the joint demand
especially when the customers are highly price-sensitive. To the best of our knowledge, seldom
research has studied the question of whether the uniform pricing strategy can be better than
the price differentiation strategy in the presence of cost saving and demand increasing. These
papers considered the cost reduction and demand increase resulting from the uniform pricing
strategy, but they did not investigate the impact of the cost reduction and demand increase on
the firm’s performance and the choice of pricing strategies. Our work contributes to the litera-
ture by incorporating the cost reduction and demand increase of the uniform pricing strategy
into the operations management with dual-channel marketing and exploring the impact on the

firm’s choice of pricing mode.

3 Preliminaries: Demand Functions and Research Setting

In practice, a manufacturer may sell the product through own online channel or traditional
offline channel. Accordingly, we assume that the manufacturer sells the product through his
own online channel at a price p,,, and through the offline channel where the offline retailer buys
the product from the manufacturer with a wholesale price w and sells it to the end customers
with a price p,. The manufacturer’s unit cost including the production cost and operations
cost is ¢. When the uniform pricing strategy is implemented, the two channels have the same
selling prices, that is p, = p,,, = p. The manufacturer and the retailer are both assumed to be
risk neutral and thus their objectives are to maximize their expected profit.

Following the classical researches in operations management (see, e.g., [11, 25-30]), we also
assume that the demand functions on both channels are linear in self- and cross-prices with
different parameters. Let D,, and D, denote the demand on the online channel and the offline
channel respectively. Suppose the potential demand is a and 6 (0 < 6 < 1) represents the
degree of customer acceptance to the online channel. Thus, 1 — 6 means the degree of customer
acceptance to the offline channel. The parameters b; and by are the coefficients of price elasticity
of D,, and D,.. For the cross impact of the price difference between the dual channels, we let
f1 and fy denote the cross sensitivities of the price differences of (p, — pm) and (pm — pr)
respectively (similar assumption, see, e.g., [31]). Thus, the demand functions on the online and

offline channels can be characterized as

Dy, = 6a — bipm + fl(pr - pm)7 (1)

and
Dr = (1 _e)a_b2pr+f2(pm _pr)7 (2)

respectively.

In practice, the own-price effects are always larger than the cross-price effects, which means
0 < fi <bj fori,j =1,2. On the other hand, to reflect that the total impact of uniform pricing
strategy on the customer demand is positive, we assume that f; < fo (which means that the

offline channel is more sensitive to the price difference) and p, > p,, > w (see, e.g., 25, 28, 32]).
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In other words, the uniform pricing strategy can improve the total demand of the product in
the dual channels. This fact gives the incentive for implementing the uniform pricing strategy.

On the other hand, when the uniform pricing strategy is implemented, the customers can
buy online and pick up in offline store which will save the operations cost. Suppose that the
manufacturer will achieve a unit cost saving Ac > 0 from the channel coordination of the
uniform pricing strategy. Then the manufacturer’s profit can be expressed as
(pm —c+ Ac)Dp + (w—c+ Ac)D,., =T, 3)
ﬂ- =

(pm_c)Dm"_(w_C)Drv t=2D,

where ¢ = U and ¢ = D denote the uniform pricing strategy and the price differentiation

strategy respectively, and the retailer’s profit is

7 = (pr — w)Dy. (4)

4 Analyses of Uniform Pricing Strategy and Price Differentiation
Strategy

In this section, we first analyze the pricing decision and performance of the uniform pricing
strategy. Next in the price differentiation strategy model, we first investigate the centralized
price differentiation strategy as a benchmark, and then explore the decentralized price differ-

entiation strategy.

4.1 Uniform Pricing Strategy

When the manufacturer and the retailer collaboratively determine to implement the uniform
pricing strategy, the prices on the two channels are the same, that is, p, = p,, = p. Then the
joint profit function can be obtained as

7TtU :7('7«"‘71'7[{1 = (p_C+AC)(Dm+DT)7 (5)

where the index ¢ and U denote the total quantity in the Uniform pricing strategy.
2_U
Direct calculation shows that 68;; = —2(by +bs) < 0, which means that 77 is concave with
respect to p. Thus, the optimal price can be obtained by solving the first-order condition as:

(6)

1
pY = 2<C—Ac+

')
by +b2 )

It therefore follows that the optimal joint demand DY (= D,, + D,.) and joint profit 7 are

DY =l (e~ Ac)(br + b)), (7)
and [0 — (¢ — Ac)(bs + bo)]?
TS ®)

Next, we investigate the impact of Ac on the optimal price, demand and profit when the

uniform pricing strategy is implemented.
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Proposition 4.1 gZUC =-1<0, %[A)i = 20 1+b ) >0, gzti = sla—(c—Ac)(b1+b2)] > 0.
14b2

Proposition 4.1 means that the joint demand and joint profit of the uniform pricing strategy
both increase in Ac, while the optimal price of the uniform pricing strategy decreases in Ac.
Such result implies that if the manufacturer can save more cost from implementing the uniform
pricing strategy, the manufacturer will set a lower price as the cost of the product is reduced.
Meanwhile, with the increasing demand due to the lower price, the manufacturer can obtain
more profit from the increasing customer demand. These results will lead to a win-win situation

for the manufacturer and the retailer.

4.2 Price Differentiation Strategy

As a benchmark, we first examine the centralized price differentiation strategy whose ob-

jective is to maximize the joint profit of the manufacturer and the retailer.
4.2.1 Centralized Price Differentiation Strategy

Under the centralized price differentiation strategy, the joint profit of the manufacturer and

the retailer can be calculated as

7l =n. + 72 = (p — ¢) Dy + (pr — ¢) Dy, (9)
where the index ¢, ¢ and D denote the total quantity in the centralized price differentiation
strategy, respectively.

The optimal online price p2 and offline price p2. can be obtained by optimizing 7 as
fila—cO—cfr)+[a(1+0)+2c(bi+ f1)] fa—cfF + ba(2a0 + 2¢by + 3cfr — cfa)

D _
Pem = 4b2f1 — (fl — f2)2 + 4b1(b2 + fQ) (10)

and
D _ —cf? + fa(ab@—cfo)+b1(2a—2a0+2chas—cfi+3cfa) + fila(2 — 6) + 2¢(by + fo)] (11)
Per 4ba fi — (f1 — f2)? + 4b1(b2 + f2) .

It thus follows that the optimal joint demand D (= D,, + D,.) and joint profit of 7/ are

—2Cb%(b2 + f2) + bz[(Qa —ab — 20b2)f1 + a@fg]

D _
Dic = 4ba f1 — (f1 — f2)? + 4b1(b2 + f2)
+b1{a(1 — 9)f1 — QCb% + a(l + a)fz + 2b2[a — C(f1 + fg)]} (12)
4ba f1 — (f1 — f2)? + 4b1(b2 + f2)
and
D _ b3 f1 + cbi(ba + f2) + a®(f1 — 0f1 + 0f2) + abaab? — (2 — 0) f1 — O fa)]
te dbaf1r — (f1 — f2)? +4b1(b2 + f2)

+b1{c2b§ —a(l=0)[cfi —a(l —6)] —ac(l +0)fz + cbalc(fr + f2) — 2a]}. (13)

4baf1 — (f1 — f2)% + 4b1(b2 + f2)

We then examine the impact of § on the optimal prices and profit and obtain the following

proposition.
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ses opl, _ a(2b2—f1+f2) —a(2b1+f1—f2)
Proposition 4.2 "5" =, ¢ (5 )2 1dby (bat fo 4bs fr— (f1 — fo) >+ 4bs (ba+ fo

D D
>0, as 6 > 01,and 8(;(36 <0, as 6 < 01, where agéc and 0, are given by

apl. _
) >0, %5 = ) <

87TD(‘
0; “5¢°

or,  ala(fa — f1) + bi(cfr — cfa — 2a + 2a0) + ba(2a6 + cf1 — ¢ f2)]

00 dba f1 — (f1 — f2)? + 4bi(b2 + f2)

and

g, — (@a=cb2)(fi = f2) +b1(2a = cfi + cf2)
te 2a(b1—|—b2) ’

Proposition 4.2 indicates that the manufacturer’s online optimal price p2  increases in the
customers’ acceptance of online channel @, while the retailer’s optimal price pZ. decreases in
the customers’ acceptance of online channel 6. This fact is reasonable because when customers
have higher willingness to choose the online channel, the manufacturer has larger power on
raising price, and the retailer needs to reduce its price to improve the attractiveness of offline
channel. We can also find that when 6 is smaller than 61, the joint profit is decreasing in
0. But when 6 is larger than 6, the joint profit increases in #. This fact indicates that
whether to increase customers’ acceptance of online channel is decided by the initial value of
0. Increasing customers’ acceptance of online channel may not benefit the joint profit, which is
counter-intuitive and deserves more attention.

4.2.2 Decentralized Price Differentiation Strategy

In this subsection, we consider the decentralized price differentiation strategy with the man-
ufacturer as the leader and the retailer as the follower, and both the manufacturer and the
retailer make their pricing decisions sequentially to maximize their individual profits. The

manufacturer’s and the retailer’s profits are
Tim = (Dm — ¢) D + (w — ¢) Dy (14)

and
71—5 = (pr —w)Dy, (15)

where the lower index d, and D denote the decentralized price differentiation strategy.
Obviously, the manufacturer and the retailer form a Stackelberg game. To find the optimal

wholesale and retail prices in Stackelberg equilibrium, we need to use the following backward

approach. First, we maximize the retailer’s profit 7r£ in (15) to find the retailer’s best response

pricing decisions given the manufacturer’s wholesale price w and the online price p,,. Secondly,

D

we substitutue the retailer’s best-response pricing decisions into the manufacturer’s price 7,

in (14), which is then maximized to obtain the manufacturer’s optimal wholesale price and online
price. Thirdly, replacing w and p,, in the retailer’s best responses with the manufacturer’s
wholesale price and online price, we can find the offline price of the retailer in Stackelberg

equilibrium.
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Proposition 4.3 Under the decentralized selling mode, the manufacturer’s wholesale price

and online price in Stackelberg equilibrium are obtained as

Wl — f1[4ch3+a(1—0) f1+2b2(2a—0a—cfi]+ f2[f1(3a — 0a — cfr) + ba(2a0 + Tcfy)]
B (ba + f2)[8baf1 — (f1 — f2)? + 8b1(b2 + f2)]
N (2a0 — cbg + 2¢f1) 3 — cf3 + 2b1(ba + f2)(2a — 2a0 + 2cbs — cf1 + 3¢ f2)

(ba + f2)[Bbo s — (f1 = f2)? + Sba(bo + fo) (19
and
D f1[3a(1 — @) —cfi]+(a + 3af + dcby +2¢f1) fa—cfF + ba(4al + 4cby + Hefy —cfa)
Pam = 8b2f1 — (f1 — f2)? + 8b1(b2 + fa) - (17
Thus, the retailer’s optimal selling price is calculated as
o = 1= 0)+ WPy 4 fo(w? + pg,) (18)

2(be + f2)

It then follows that the manufacturer and the retailer’s profits are
7T-t?m = (pdDm - C) [90‘ - blpdDm + fl(pdDr - pdDm)] + (wD - C)[(l - 9)& - prdDr + fQ(pdDm _pdDr)] (19)

and
T = (pi. — )[(1 = 0)a — bapl. + f2(plh, — P, (20)

where wP, pL | pL are shown as in (16), (17), (18).
Therefore, we can obtain the optimal joint profit 72 (= 7L + ). It is obvious that the
profit in the decentralized dual channel is less than that in the centralized case.

4.3 Applications and Discussions for Brand Owners Under Drop Shipping Mode

When we study the firms that implemented the uniform pricing strategy, we can find that
most of them are brand owners (e.g., WalMart, SUNING, UNIQLO etc.) that can control the
downstream of the supply chain and use the drop shipping mode to sell their products through
both online and offline channels. Some previous research have shown that the price differen-
tiation strategy can benefit the firms more. But these firms still choose the uniform pricing
strategy. One underlying logic is that the uniform pricing strategy releases the consumers’
worry about price fairness and thus increases the demand. Another reason is the cost saving
from inventory management, pricing management and retail store operation. Thus, the brand
owners have the motivation of implementing the uniform pricing strategy, which can inspire
the consumers transferring from offline channel to online channel, and increase the customer
demand of online channel and reduce the necessity of opening a large number of direct retail
stores.

When the brand owners use the drop shipping mode, the decision of the wholesale price
does not exist. Then we can obtain the same results as shown in Subsection 4.1 for brand
owners under the uniform pricing strategy. Meanwhile, when the centralized price differentiation
strategy is implemented, we also can find the same results as shown in Subsection 4.2.1 where

the wholesale price also does not exist.
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However, when the brand owners turn to the traditional wholesale mode where the franchised
stores are independent of the brand owners, they need to decide a wholesale price for the
stores. We can obtain the same results as shown in Subsection 4.2.2 for brand owners under the
decentralized price differentiation strategy. Hence, the case that the brand owners implemented
drop shipping mode can be seen as a specific case of Subsection 4.2.1.

5 Comparison Between Uniform Pricing Strategy and Price Differen-
tiation Strategy

We first focus on the analytical comparison between the uniform pricing strategy and the
centralized price differentiation strategy, because the two models are both centralized. Then we
perform a numerical comparison between the two pricing strategies to investigate under what

conditions the uniform pricing strategy can be better than the price differentiation strategy.

5.1 Analytical Comparison

To compare the uniform pricing strategy and centralized price differentiation strategy, we
first calculate the demand difference and profit difference between two strategies as

1
AD; =DV — DP =

yla— (= Ac)(by +b2) - DL, (21)

a— (c— Ac)(by + by)]?
Aﬂ'tE’ITtU—’]TtDc:[ ( Ay _z(b;) 2)] — 7P, (22)

Then, we can obtain the following proposition.

Proposition 5.1 (i) When the cost saving Ac is greater than the threshold Ac; = ¢ —

D
ab_lijg;”, the joint demand in the uniform pricing strategy will be larger than that in the price

differentiation strategy, that is, DY > DPE: otherwise, DY < DE.
(ii) The joint profit in the uniform pricing strategy w7 will be larger than that in the price

\/471'5:(61 +b2)7a
b1+b2

Proposition 5.1 indicates that, if the cost saving from the channel coordination in the uni-

differentiation strategy wl, if Ac > Acy = c+ ; Otherwise, ¢ < nf.

form pricing strategy compared with the price differentiation strategy is large enough, the
manufacturer can obtain more profit under the uniform pricing strategy than that under the
price differentiation strategy. This can in some sense justify the fact that some manufacturers

are willing to implement the uniform pricing strategy in their business.

5.2 Numerical Comparison

To further investigate the impact of the reduced cost and increased demand on the firm’s
performance under uniform pricing strategy, we conduct a numerical analysis. Based on a small
data collection of the goods being sold and annual report from Company UNIQLO, the values
of the parameters are set as a = 400, by = 5, by = 4, w = 45 and ¢ = 10. We present the
main results in the following Figures 1-5. Based on these results, we can find some managerial
insights which may be helpful for the managers who want to implement the uniform pricing

strategy in their dual channels.
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Figure 1 Total profits with respect to fi and f2 (§ = 0.4, Ac=1)

As shown in Figure 1, when the cross sensitivity of the price differences f; is large enough,
the total profit of the uniform pricing strategy 7 can be larger than the total profit of central-
ized price differentiation strategy 72 and the total profit of decentralized price differentiation
strategy 7). From Figure 2 and Figure 3, we can see that uniform pricing strategy can be fea-
sible if the degree of customer’s acceptance of online channel 6 lies in a certain interval. When 6
is out of the interval, the uniform pricing strategy would be confined by customer’s acceptance
of online channel or be eroded by the demand decreasing in the offline channel. Hence, they
need to consider a tradeoff between the benefit from online channel and the negative impact
from the offline channel. Besides, we can find that centralized price differentiation strategy
is better than the uniform pricing strategy in most regions of Figure 2 and Figure 3, which
explains why most of manufacturers or brand owners with dual channels are willing to choose
the price differentiation strategy in their practices.

6000

Profits

4000

KoY
05 ——— K e
: 10 g

Figure 2 Total profits with respect to § and fi (Ac=1)
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Profits; 000

3000

10 H rg®

Figure 3 Total profits with respect to # and f> (Ac=1)

From Figure 4, we can see that when the cost saving Ac from the channel coordination
of the uniform pricing strategy is large enough, the total profit of uniform pricing strategy
7 can be larger than that of the centralized price differentiation strategy 72 and that of
decentralized price differentiation strategy 72. On the other hand, the intersecton of two
surfaces indicates that the cross sensitivity of the price differences f; changes in the same
direction with Ac¢, which means that demand increasing in online channel needs to induce
enough cost saving while the demand in offline channel decreases. Similar results also can be
obtained from Figure 5. The difference is that when the cross sensitivity of the price differences
fo is large enough, the demand in offline channel will decrease significantly which reduces the
chance of implementing price differentiation strategy. It means that customers’ concerns of
price fairness notably influence the firm’s strategic choice, which also explains the fact that the
manufacturers or brand owners implementing the uniform pricing strategy are mainly focusing

on price-sensitive customers and price fairness sensitive customers.

Figure 4 Total profits with respect to Ac and f1 (60 =04, f2=0.7)
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(S
| ) "ch
K mg®

Figure 5 Total profits with respect to Ac and f> (6 =04, f1=0.7)

6 Conclusions

In recent years, many firms choose the uniform pricing strategy in their online and offline
channels. In this paper, we take the cost saving and demand increasing from the uniform
pricing strategy into our consideration. Different from the extant researches, the analyses show
that when the cost saving is large enough or the consumers’ acceptance of online channel lies
in a certain interval, the uniform pricing strategy can be better than the centralized price
differentiation strategy and the decentralized price differentiation strategy. Some managerial
implications are derived from the numerical analyses. When the manufacturers or brand owners
decide to implement the uniform pricing strategy, they should consider demand increasing
induced by the consumers’ concerns of price fairness, the cost saving induced by supply chain
coordination and the shift of consumers from offline to online. When consumers care more
about the price difference between the two channels, the manufacturers or brand owners would
be more inclined to use the uniform pricing strategy. The manufacturers or brand owners
need a tradeoff between the benefit from online channel and the negative impact for the offline
channel when they implement the price differentiation strategy. These findings can help the
manufacturers or brand owners decide whether to implement the uniform pricing strategy or
not.

This paper investigates the widespread use of uniform pricing strategy in the business prac-
tices and explore the underlying reasons. There are several potential research directions that
deserve further exploration. It would be interesting to examine how manufacturers or brand
owners design a compensatory contract under the uniform pricing strategy to compensate the
reduced profit of retailers. Such contract is significantly valuable when manufacturers or brand
owners adopt the franchise mode in offline channel. Another valuable issue is to conduct some

empirical studies to support the assumptions supposed in the related literatures.
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Appendix: Proofs

D
Proof of Proposition 4.2 Direct calculation will give rise toagfém = by fl—cz%lffg)éﬁl{f()bg fa)

apk. —a(2bi+f1— . .
and 70er = 4b2f17(;1(7;2)&41;‘12()1)#]02), According to our assumption of 0 < f; < b; and f1 < fo

—a(2bi+f1—f2)

t opl, _
T 4ba f1—(f1—f2)%+4b1 (ba+f2)

D
in the model, we can easily find that “Po > 0, and aggr < 0.

Differentiating 7 with respect to 6 will give rise to

or,  ala(fa — f1) + bi(cfi1 — cfa — 2a + 2a0) + ba(2a6 + cf1 — cf2)]
00 4baf1 — (f1 — f2)% + 4b1(b2 + f2)

Setting %75 = 0 will give the threshold § = §, =~ faphiBamefitels) 14 then follows
871’5

D
from direct comparison that "5t >0, as 6 > 61, and agéc <0,as 6 < 6.
Proof of Proposition 4.3 We first compute the retailers’ best response given the manufac-
turer’s wholesale price w and online price p,,. Solving the first-order condition o2 /dp, = 0,

we can obtain the retailer’s best response as

. a(l — 9) + wby + fQ(’LU —|—pm)
br= 2(b2 + f2) 7

where the lower index d and r» means the decentralized model and the retailer.
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It then follows that the manufacturer’s profit function is

[a(1—9)+wb2+f2(w+l7m) B }
2(b2 + f2) b

a(l = 0) + wby + fo(w +pm)} }

2(b2 + f2) .

7£n=@m—@{@—bmm+ﬁ
-Hw—@{ﬂ—Gm—bw«+hPm—

To maximize manufacturer’s profit function 72 | we need to consider the second-order

partial derivatives of ﬂfm with respect to w and p,,, and get the Hessian matrix as

82 D 82 D
s 81075{;::, —by — fo s(fi+ f2)
H=1 gar, b | = |
Opmdw  Op2, S+ fo) =200+ fi(=2+ 72,

1
[H| =, [8b2f1 +8b1(b2 + f2) = (f1 — f2)?]>0
2__D
Since 88” = —by — fo <0 and |H| > 0, it then follows that the manufacturer’s profit 72
is strictly joint concave in w and p,,. Therefore, 72 has a unique optimal solution for given
0, f1, f2. Solving the first order conditions, we obtain the optimal wholesale price w” and the

manufacturer’s direct selling price pf as

p fi[4ch3 +a(l —0) f1 + 2b2(2a — Oa — cf1] + f2[f1(3a — 0a — cf1) + ba(2a8 + Tcfy))]

v (ba + f2)[8bafy — (f1 — fo)? + 8ba(ba + fo)]
n (2a6 — cby + 2cf1) f3 — cf3 + 2b1(ba + f2)(2a — 2a0 + 2¢by — cf1 + 3cfz)
(b2 + f2)[8baf1 — (f1 — f2)? + 8bi(b2 + f2)]
and
b _ f1[3a(l —8) — cf1] + (a + 3ab + 4cby + 2cf1) fa — cf3 + ba(4af + 4cby + 5efr — cf2)
Pam = 8baf1 — (f1 — f2)% + 8b1(ba + f2)

D D D
respectively. It follows that the retailer’s optimal price is p2. = a(1—0)+w2(lgziﬁ§w FPam)

Proof of Proposition 5.1 Differentiating AD; with respect to Ac and setting it to be 0,
that is (0AD;)/0Ac = 0, we obtain the unique critical point Ac¢; = ¢ — al;j_[;fc. Moreover,
(0AD:)/0Ac > 0, as Ac > Acy; and (0ADy)/0Ac < 0, as Ac < Acy. Thus, the first part of
Proposition 5.1 is proved.

On the other hand, setting Am; = 7 — n2 = 0, we can obtain two distinct roots Acy =

—a+te(bitbs) \/ anD _ —atc(bi+ba) \/ anD ) _ —ate(bi+ba)
by-+bo byt b and Acy = bitbs TV byt It is obvious that Acy = by-+bo

D
4y,

\/ bty < 0 According to our assumption, Ac > 0, and it thus follows that Ac cannot be
less than Acg. Because Am; is a parabola with respect to Ac and concave upward we can find

_ D 4n P (by+b
that 7 > 72, as Ac > Acy = ate(bitbz) \/ dme o4 V/Am R (b1+b2)—

b1+b2 b1+ba bi+bo and ﬂ—t < 71—1507 as
Ac < Acsy.
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