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Abstract

Price competition between dual-channel and pure online retailers frequently occurs in reality, but the result is
too complex to foresee. Pricing strategy and management advices are given in this paper to help enterprises
solve problems of price competition. Focused on the price competition between a dual-channel retailer and a
pure online retailer, and the uniform pricing strategy was adopted by the dual-channel retailer to avoid channel
conflicts. A linear demand model which contained the substitution effect was adopted to characterize the
competition between different channels and a non-cooperative game model was built to obtain the pricing
equilibrium. Several specific scenarios were set to compare the pricing strategies of retailers. From the findings
it can be concluded that whether the dual-channel retailer has an advantage over the pure online retailer in
competition depends on the relative size of online market to the traditional channel market and the dual-channel
retailer’s main sales channel should be gradually shifted from the offline to online, and the traditional channel
will be a complementary channel of online channel to improve the user experience. When the dual-channel
retailer has no obvious advantage on market size, the pure online retailer will benefit more from price
competition.

Keywords: dual-channel retailer; pure online retailer; uniform pricing; price competition.

INTRODUCTION competition. Yao and Liu(2005) studied the
Online shopping has become an important way for traditional retailer added value for the product. Lin et
shopping. The traditional retailers are facing the loss al. (2005) studied the price strategy which based on
of customers and profits. In order to cope with the the assumption that consumers’ reservation price
impact of internet sales, some traditional retailers try exponentially declined with time. Yan et al. (2007)
to open online channels to expand sale channels, and studied the price competition and coordination of
we define this kind of retailers as “dual-channel channels under the condition of price-service
retailer”. For the dual-channel retailer, the opening of  sensitive demands. (2) Price Competition of
online channel will bring pricing conflicts between independent online and traditional retailer.
different channels. But the pure online retailer has no Brynjolfsson et al. (2000) found that the prices are 9—
channel conflicts. Price war between dual-channel 16% lower on the Internet than in conventional
and pure online retailers frequently occurs in China. outlets. Cai et al. (2001) modeled the price
For instance, the price war between “Jingdong”(a competition of retailers with game theory and
famous e-tailer in China) and “Suning” (a famous information economics. Chen et al. (2006,2008)
dual-channel retailer in China) on August 14,2012. studied the impact of e-commerce implementation
Uniform pricing strategy was adopted by “Suning” to level on retailers. (3) Price competition of dual-
achieve advantage in competition. The price war has channel and pure online retailers. Friberg et al.
ended, but the impact of uniform price policy on both (2000, 2001) did some empirical studies using the
sides is still unclear. While in practice, pricing is one data of books and music CDs which indicated the
of the most important decisions for retailers, pure online retailer’s price is lower than the dual-
therefore, research on price competition between the channel retailer. Pan et al. (2002) built a Hotelling
dual-channel and pure online retailers has practical model and through simulation they pointed out the
significance. pure online retailer’s price generally lower than the
dual-channel retailer.

Widespread attention has been paid to price

competition and coordination of online retail in Although extensive and in-depth research has been
recent years. There were three types of research: (1) done by previous studies, fully answers are still not
Conflicts and coordination of online direct retail and be given upon the price competition between the
traditional retail. For example Chiang et al. (2003) dual-channel and pure online retailers. In the (1)
studied the impact of consumer acceptance on price  research, same products were sold in two different
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channels by a manufacturer, but the impact of other
retailers on pricing was not considered. In the (2)
research, the two retailers only sold products in a
certain channel, and one party might be a dual-
channel retailer was not considered. In the (3)
research, main conclusions were drawn by empirical
research lacking of theoretical analysis, and the
impact of uniform pricing strategy on the pricing
competition was not analyzed deeply.

For this reason, this paper studies the pricing
competition between the dual-channel and online
retailers under the wuniform pricing strategy.
Considering the uniform pricing strategy has been
taken by more and more dual-channel retailers in
practice, and this assumption was made in past
research(e.g., Pan et al.(2002)), so this assumption is
also followed in this paper.

MODEL
Price
Same merchandises are sold by dual-channel and

pure online retailers. p, and p, ,is the dual-channel

retailer’s traditional and online channel price. p, is

the pure online retailer’s price. To avoid channel
conflicts and preserve channel integrity, uniform
pricing strategy is adopted by the dual-channel

ie,p,=p,;. This
anecdotal evidence of the retail markets that shows a
lot of dual-channel retailers have the same prices at
the two channels (e.g., Estee Lauder, Best Buy,
Circuit City, CompUSA, and Suning etc.).

retailer, is supported by

Demand
The demand of each channel is affected by its own

price and rival channels price. d , is the dual-channel
retailer’s demand on traditional channel, and it is

affected by its own price p,, as well as affected by
the rival channels price p ,and p,:

dt :al_b1p1+npol+np2 (1)
(1) means that substitution effect exists between
different channels, and when the price in a channel
increases, consumers will shift to other channels,
leading to price increasing of rival channels. Greater
n stronger substitution effect means more intense
competition of different stores.

Analogously, the online channel demand of dual-
channel retailer d o7~ total demand of dual-channel

retailer d,; and demand of pure online retailer d, are
given in the following equations.
d, =ta,=b,p, +np,+np,

d=d +d,

@
3)
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dZ :(]_t)aZ _bzpz +np,, +np, 4)
The meanings of related symbols are described as
below:
a;:
traditional channel

Maximal potential demand size of

a, : Maximal potential demand size of online
channel

t: Proportion of dual-channel retailer’s online
potential demand

bI: Price sensitivity coefficient of traditional
channel

b,:
channel

n : Substitution effect coefficient of rival stores

Price sensitivity coefficient of online

In general, parity is easier in online environment, so
consumers are more sensitive to price changes in this
condition. In addition, channel demands are affected
more greatly by its own channel than rival channels,

so this paper assumes : b, > b, > 2n..

Revenue
According to both retailers’ price and demands, the
two retailers’ revenue are as follows:

7T :(p]_cl)dz+(p01 _Cz)d(u ®)
7T, =(p2—c3)d2 (©)
7T,. 7T,are the dual channel retailer and pure
online retailer’s total revenue.c,, C,, C;are the

unit sale cost of traditional channels . online channel
of dual-channel retailer and online channel of pure
online retailer.

Model Solution and Analysis

It is assumed in this paper that all the retailers can
perfectly foresee the final outcome, in accordance
with the literature where it is called fulfilled
expectation. Dual-channel and pure online retailers
simultaneously make decisions to maximize their
own revenue respectively. The decision-making
process is non-cooperative static game and the
equilibrium can be characterized by the Nash
equilibrium. The result is given by proposition 1.

Propeosition] : If p , = p,, dual-channel and pure
online retailers’ equilibrium prices are given as
follows :

(7

« 1
b :Z {(” +bt —nt)az +ba _bz[(c1 +6,—G )”_1)161 _bzcz]}

pi=Tle, v e +[(2e, — e, Yo, + (2= 30)a, —a, ~bye, o+ (8)
(bl +b, )[(Z*I)az =b,c, ]}

Where, L = 2b? —4b,n+ 2bb, — 2n°
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Proof: The best-response functions can be obtained

from the first order conditions: % =0, % =0:
op, op,
a,+a,+be,+bye, +(21’72_61 _cz)n
= 9
P1(P2) 2by+2b,—n 9
¢, \U-t)a,+2n
pz(pz) = +( ) Akl (10)

2

Concavity of the revenue function is not difficult to
be verified, so the first order conditions are necessary
and sufficient.

p;, p: can be obtained from consisting
of equations(9) and(10).

Corollaryl:%>0, %>0 (i=1,
oc, oc;

2, 3)

Proof: %:M>0

oc, L

%:@(b?_n) 0 %:@l>0 (11)
cc, L oc; L
%:n(bI_n)>0 @;:r(bZ_)>0
oc, L a, L
%zﬁiw (12)
a, L 2

The effect of cost on pricing is showed in Corollary
1. It is easy to find the pricing of retailer is affected
by its own costs as well as the rival costs: both
retailers’ prices will be risen no matter either
retailer’s costs increase. The high cost of traditional
channel is the dual-channel retailer’s weakness in
competition, and it is very easy to be attacked in a
price war. For dual-channel retailer, the strength of
traditional channel should be fully used to reduce the
overall cost .For instance, logistics and distribution
strengths of traditional channel are shared with online
channel to cope with the price war.

Pricing Strategy Analysis

In order to analyze and compare the retailer's pricing
strategy, it is necessary to simplify the model.
Assumes that the two retailers have the same cost,
specially, ¢, =c,=c¢; = 0. When the pricing
strategies are compared, the effect of cost is excluded
under this assumption. In other words, the impact of
cost structure on the pricing strategy is not considered
in section 4. In order to avoid excessive border

situation discussion, @,, a, are large enough.
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Under the above assumptions, the reaction functions
(9) and (10) become:

P, =B+ 5:p; (13)
I1-t)a,+2
, = ( )az np, (14)
2b,
Where:
_a,+agt _ n
A 2b1+2b2—4n’ﬂ2 b, +b,—2n

The two retailers’ equilibrium price equations (7) and
(8) becomes:

(b, —n)ta,+na, +b,a,
1= 17

_na,+(b,+b,—2n)a,+(3n-b,—b, )ta,

2

L

The form of equilibrium is still complicated in this
situation. The equilibrium is affected by the price
sensitivity. Meanwhile, the potential size of the
market is also an important factor. Considering the
strength of retailer's market position is reflected by its
potential market size, two special scenarios are set to
analyze the impact of market position on the
competition.

Situation 1: the two retailers have the same potential
online market size. In this situation, the pure online
retailer already has a certain market position, but the
total potential market size is still too small compared
with the dual-channel retailer.

Situation 2: the two retailers have the same total
potential market size. In this situation, the pure online
retailer has a strong enough position in the online
market, and the dual-channel retailer is not in a
dominant position in either channel.

Situation 1 may be more in line with current market
conditions. For example, some e-tailers already have
a certain market size, but their market sizes are far
from the traditional retailers, e.g. compared with the
retail giants “Suning”.

Situation 1: Same Potential Online Market Size

Considering the two retailers have the same potential
online market size, then the main factors affecting
pricing is the potential traditional market size. The
main problem we are concerned about is how the
market price and market structure are affected by the
traditional market size. In the following, the

superscript I is used to refer this case.
When = E , the two retailers have the same

potential online market size. In this situation, position
2 is obtained as follows:



Journal of Emerging Trends in Economics and Management Sciences (JETEMS) 5(2):120-127 (ISSN: 2141-7016)

Position 2: If t=—: when
a 1
Lel0k—= ,p11<p§,7r11<7r21.
a, 2 ’
I I I I
Whena |:k_ j’pl <Py 27y
2

a
J I I I
_G[LJJLz)’p1 2D, 7T > Ty

a,

when 2L e[L,,0),d' >0.d!, =0.

when

a,
Where, k = M (
4b,
L wen p=2=2n
2 2(b,~n)
[ =2brb =
Z(bz_n)
1
k_E<L1 <L,
1
Proof: If t=3, from (1) and (2), we know:
when &<L2=M: d >0,
a, 2(b,—n)

do ;> 0; At this time, traditional and online channel
will be opened by the dual-channel retailer. Relevant

decision variables can be obtained through
1
substituting # = E into (13) and (4).
o = 2b,a, +(b2 +n)ot2
1 2L b
pl= 2na, +(b, +b, —n)a2 a
? 2L

2= (b, +b, - 2n)[2b2a1 + (bz + n)az ]2
16(p7 - 2b,n+b,b, —n°f

= b,[2na, +(b, +b, —n)a,[ a8)
16(6 — 2b,n+bb, -0’
o =26 =rla,~{b,~2n)a
H=p; - oL (19)
A=l = 2(419 G g, b+2nJ 0)
s a,
a, b,—-2n
hen—t=—L——=L, Ap=0;
Wenaz Z(bz_n) vr
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1

When— k—EG(O L ) Ar =0 (Zero

a,
value theorem)
Easy to be proved L, < L, thus:

When — €

(0 k——j Ap<0,A7 <0,
a,

thus pll <p2,7r1 <7zz ;
When

&e[k—i,L]j,Ap<0,A7[20,thus
a, 2
pi<py, ™27y

L e[L,.L,). Ap= 0, A7 > 0 thus

a,

1 1 1 I
P 2Dy, T >

When

a
When —IE[LZ,OO), it can be
a,

thatd, > 0,d!, =0 from (1) and (2).

proved

From Theorem 2, with the increase of traditional
market size with respect to the online market size,
four competition stages appear. In the first stage, the
dual-channel retailer's pricing space and revenue are
limited by the small traditional market size, and the
traditional channel should be reserved carefully. In
the second stage, the dual-channel retailer’s revenue
exceeds the pure online retailer, and the traditional
channel should be remained. The traditional market
size of the dual-channel retailer should be further
expanded through driving the traditional channel by
the online channel to increase revenue. In the third
stage, the price and revenue of pure online retailer are
exceeded by the dual-channel retailer. In this
situation, the strength of traditional channel should be
used fully through driving online channel by the
traditional channel to achieve the best price and
income. With further increase of the traditional
market size, the fourth stage appears. At this point,
the online channel is given up by the dual-channel
retailer, because its pricing space is limited by the
small online market size and the low price
persecution from the pure online retailer.

To make it easier to intuitively understand the
position 2, a numerical example is given below.
Under  the a, =100,

1
assumptions, = E,

b,=0.5, b,=0.6, n=0.1 are given. With the
change of a@;, the change of price, demand and
revenue are showed in the Figure 1.
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180 T T T T T T T T the situation that the online channel is given up by the
ol . | dual-channel retailer. We can see from Figure 1:

T (1) Figure (b) shows that the total sales of dual-
140} : 1 channel retailer is always higher than the pure online

retailer. It also supports the dual-channel retailer’s
demand is higher than the pure online retailer in real
life. For instance, the sale of “Suning” is higher than
“Jingdong” no matter whether “Suning” opens the
dual-channel.

(2) Figure (b) also shows that when

a, < 50 (the dual-channel retailer’s online market

120t : _
100
P
8ot

B0 F

40F

: ; size is 50), the online sale of dual-channel retailer has
ar ; 8 been exceeded by its traditional channel. It reflects
i : that the traditional channel has the natural advantage
0 ™ 40 B =W 10 1 M0 6D of driving sales with respect to the online channel.
L a L . S
(3) After the online channel is given up by the

1
(a) Price change of two retailers
e , , : . : — ——  dual-channel retailer(figure on the right of L,), the

pure online retailer benefits more: its price, demand
and revenue all improve greatly than before. This
also explains why “Jingdong” has no rest to force
“Sunng” to exit the online channel through price war.

0

80+

0r

dy\
B0 : E
. /1 Situation 2: Same Total Potential Market Size
d 50F ey . i & 7 In situation 1, the two retailers have the same
ol /2 i potential online market size, and the total potential

market size of the dual-channel retailer is larger than
‘ ; the pure online retailer. With the development and
Dk ot . expansion of the pure online retailers, the two

ol & : i retailers may have same total potential market size. In

0k ; —

; the following, the superscript II is used to refer this
0 A A B0 BD A0 120 L, MO0 18D case. In this situation, position 3 is obtained as
i follows:

Position 3: when a1+ta2=(1—t)a2, then

y
(b) Demand change of two retailers
16000

11 11 11 1
14000 pl <p2 ’ﬂl <7Z'2 .

19\

Proof: When a,+ta,= (]—t)az, then

a,—q

12000

t:

can be obtained. Substitute ¢ into (15)
10000 + 2a2

and (16), thus:

1 _(a1+a2)(b2+n)
p] - s

n
8000 F

BO00

2L
4000 - )id (a1+a2)(b]+b2+n)
by = . (1)
2000+ . 2L . .
— , ‘ , L ‘ Other decision variables can be obtained
0 k1220 L1 40 60 EEIa1 100 120 \_2 140 160 according to p]H and p;[ .
(c) Revenue change of two retailers 5 5
a,+a,) (b,+n)’(b,+b,—2n
Figure 1 Price, demand and revenue change with @, 727” =( 1+a) (b,+n) 2( L2 ) (22)
(2L)
The changes of price, demand and revenue with @, 2l = by(a,+a, )’ (b,+b,—n)’ .
are described in Figure 1. The figure on the left of ? (2L )2
L, des.cribes the situation that traditional channel Ap— ol — pll (b,—2n)(a,+a,) <0
and online channel are opened by the dual-channel P=pr —P>; = oL ’

retailer, and the figure on the right of L, describes
& & 2 thus pIH < p;l
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(q +a2)2(b1 —2n) <0,

A?Z':ﬂ']” —72'211 = thus
SL
xl <xl.

Position 3 shows that when the two retailers have the
same total potential market size, the pure online
retailer is not in dominant in the competition: its price
and revenue both are lower than the dual-channel
retailer. This explains why “Suning” dares to claim
its price is lower 5% than “Jingdong” in face of the
price war and “Suning” did so in practice. In fact,
when the dual-channel retailer faces such a situation,
something can be done to deal with it. From the
expression of ¢ and A7, the online market size of
the dual-channel retailer can be increased by reducing

a,, as well as the gap of price and revenue can be

narrowed simultaneously. can see by the, reducing
the size of the market can increase the network's two-
channel retailers and narrow the income gap between
the price and pure online retailers. Therefore, in this

situation, @, should be reduced and its online market

size should be expanded. While reducing a; is not

simply to reduce the traditional market size, its main
sales channel should be gradually shifted from the
offline to online, and the traditional channel will be a
complementary channel of online channel to meet all
kinds of demands of online market.

Next, what causes the dual-channel retailer is

not in dominant will be explored. Let p;;, p,,, P;3

denote the price of the dual-channel retailer when
opening the dual-channel simultaneously, only
opening the traditional channel and only opening the
online channel, respectively. Position 4 is obtained as
follow:

Position 4: Whena, +ta, = (I—I)az, thus

D1 <Pp:sPi <P

Proof: The two retailers’ total potential market size
both are A . The dual-channel retailer’s online and

traditional market size are @A . (1 —(p)A,

respectively. For a given p,, the method of seeking

reaction function in position 1 is used here to solve

the reaction functions under different conditions.
When the traditional and online channels are

opened simultaneously by the dual-channel retailer,

the reaction function of p, with respectto p, is:
A+ 2np,

© 2(b,+b,-2n)
When only the traditional channel is opened by the
dual-channel retailer, i.e. when @ — 0, the reaction

P (24)

function of p, with respect to p, is:

125

_ (1-p)A+np,
2b,-n)

When only the online channel is opened by the dual-

channel retailer, i.e. when @ — 1, the reaction

12 (25)

function of p, with respectto p, is:

pA + np ,
=2 - 2 26
Pis 2(b, - n) (26)
. B :((I_I)(bz —n)—t(b,—n))A+np,(b,—-b, ) >0
lnfp=pn) 2(b,+b,~2n)(b,~n)

Thus, p,; <Py
_ 7’7(bz_b/)
(O A P b nga=bip,)
2(b, +b,—2n)(b,—n)  2(b,+b,—2n)(b,—n)

liml(p” _pu):
o>

Thus, p,; < p;;.

From position 4, it can be learned that the price of
opening two channels is higher than only opening one
channel for the dual-channel retailer. Thus, the price
will be reduced if a single-channel retailer changes
into a dual-channel retailer. More and more
traditional retailers realize the prospect of the online
market, and begin to expand the online channel.
However, some traditional retailers do not fully
understand the risks of opening the online channel,
and blindly opening the online channel leads to fall
into the dilemma plight. Here, the risk for the
traditional retailers who want to expand the online
channel is warned: be ready to withstand the impact
of low-price risk.

From position 4, the preliminary reason of the dual-
channel retailer’s low price is found. Further analysis
will be done to explore the more in-depth reason.
Next, what causes the dual-channel retailer is not in

dominant will be explored. Let &,,&,, &; denote the

price elasticity of the dual-channel retailer when
opening the dual-channel simultaneously, only
opening the traditional channel and only opening the
online channel, respectively. Position 5 is obtained as
follow:

Position 5: Whena, +1a, = (]—t)az, thus
£,>8,,8>&;
Proof:
e = d, /d, (b, +b,—2n)p,
1

d,/p, A+2np,—(b+b,—2n)p,

Similarly, &, and &, can be obtained.
(b,~n)p,

(1 - (/’)A +np, - (bJ - ”)pz '

£, = 27)
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£, = (bz - n)pl . (28)
@A +np, (b, —n)p,

s (b-mp, (b-np,

" (1-g)A+2np ~(b+b,—2n)p, A+np—(b—n)p,

b,—n)p, b, _”jpl -0
A+np—b—n)p, A+np—~{b,-n)p,
Thus, &, > &,

O b-p

~ A+2npb+b-2)p, @t+np—b—np,
Thus, &, > &;.

From position 5, it can be learned that the price
elasticity of opening two channels is higher than only
opening one channel for the dual-channel retailer.
When only one channel is opened by the dual-
channel retailer, reducing one unit price will lead to
only one channel sales increase. While for the dual-
channel retailer, reducing one unit price will lead to
two channels sales increase. Therefore, the dual-
channel retailer have higher price elasticity when
opening two channels simultaneously which leads to
a lower price than only opening one channel. If the
dual-channel retailer wants the price elasticity to be
reduced, he must make full use of his platform
advantage. For example, more product differentiation
and exclusive brands sales can be introduced, and the
scope of customized products is expanded to meet the
individual needs better. All of this will help to reduce
the price elasticity.

CONCLUSIONS AND LIMITATIONS

Considering the dual-channel retailer in face of
pricing conflicts, the pricing competitive between the
dual-channel and pure online retailers under the
uniform pricing strategy is studied in this paper. The
research finds: both retailers’ prices will be risen no
matter either retailer’s costs increase. The strength of
traditional channel should be fully used by the dual-
channel retailer to reduce the overall cost. Several
specific scenarios were set to compare the price
strategies of retailers. [1When the two retailers have
the same potential online market size, then the
potential traditional market size is the main factor
affecting pricing. When the potential traditional
market size is much smaller, the dual-channel
retailer’s pricing space and revenue is limited by it.
With the increasing of the potential traditional market
size, this restriction becomes smaller. When the
traditional market size is roughly equal to the online
market, the advantages of dual-channel retailer
gradually reflects, and the pure online retailer’s price
and revenue are gradually exceeded by the dual-
channel retailer. However, when the traditional
market size is much larger than the online market, the
dual-channel retailer’s pricing space is limited by the
online market size. At this time, it’s better for the
dual-channel retailer to give up the online market.
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With the development and expansion of the pure
online retailers, the two retailers may have same total
potential market size. In this situation, the dual-
channel retailer’s price and revenue are lower than
the pure online retailer. Further analysis finds that the
dual-channel retailer’s low price is caused by its high
price elasticity. On the one hand, this explains why
“Suning” dares to set its price lower than “Jingdong”;
On the other hand, an idea is provided for the dual-
channel retailer to change its retailing model, i.e. its
main sales channel should be gradually shifted from
the offline to online, and the traditional channel will
be a complementary channel of online channel to
meet all kinds of demands of online market.

This paper still has some limitations. For example, to
simplify the analysis, same costs of all channels are
assumed. Different costs of different channels could
be studied to make the competition research more in
line with the reality. In addition, the random demand
is not considered in this paper, and this could be
extended in the future study, etc.
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