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Introduction

Marketing, operations management, and economics researchers have been
interested in the conditions under which returns policies may coordinate channels
and supply chains (Pasternack 1985; Marvel and Peck 1995; Padmanabhan and
Png 1995; Kandel 1996; Tsay 2001; Cachon and Lariviere 2002; Granot and Yin
2002).

Padmanabhan and Png (1997) showed that with demand uncertainty, a
returns policy could improve manufacturer profitability under certain conditions.
They further claimed that, even in the absence of end-user demand uncertainty, a
returns policy could raise manufacturer profitability by dampening price
competition between retailers. However, this claim was disproved by Wang
(2003), who showed that returns policies do not change manufacturer profitability

when demand is certain and retailing is competitive.

In this paper, we show that returns policies do increase manufacturer
profitability by attenuating price competition between retailers, but, that this effect
holds only in the presence of end-user demand uncertainty. Interestingly, the
conditions under which a returns policy raises the manufacturer's profit are
weaker when retailing is a duopoly than when retailing is a monopoly. This
suggests that returns policies serve both to dampen competition and resolve

demand uncertainty.

Setting
Let the information structure and sequence of actions be as follows. Initially, all
parties are uncertain about the state of primary demand, which could be low or

high (8 =1 or h respectively). The probability of demand being low is A .

In the first stage, the manufacturer sets a distribution policy comprising a
wholesale price w and whether to accept returns. In the second stage, the

retailers independently order stockss,. We assume that the true state of the

primary demand is revealed to a// parties after the second stage. Then, in the third
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stage, the retailers independently set prices, p,,, i =12, 8 =1[,h.1

Let demand at retailer 1 be

Gro =y = P19 + W20 ey
where the demand is more sensitive to the retailer’s own price than the
competitor’s price in the sense that

B>y, 2
and likewise for retailer 2. Information is symmetric: specifically, 4, a,, 5, and y

are known to all.

No Returns

In this case, the manufacturer sets a wholesale price w and does not accept
unsold stock. Assume that, in stage 3, if demand is high, both retailers price to
sell their entire stock, while if demand is low, both leave some stock unsold.

Below, we derive a condition sufficient for this to be true.

By (1), if demand is low, retailer 1’s sales are
qy = 0 = Bpy + P - €)
By assumption, the retailers set price such that some stock will be unsold. Since

unsold stock has no salvage value, retailer 1 would set price to maximize revenue

Ry, = pyla, = Bpy, + 0,1 “)
The first-order condition is
a, —2py, +ypy =0. 5)

Similarly, retailer 2 would set price to maximize revenue, and its first-order

condition would be
a, —2fp, +ypy =0. (6)

Solving (5) and (6), we have retailer 1’s price if demand is low,
4 2 _ 2
i PR O I
2p 2p

20 +y Q,
- 6‘ bl 7
Pu 4ﬁ2—y2 ! Zﬂ—y ( )

or

' Another approach would be to assume that retailers set prices before the state of demand
is revealed (Marvel and Peck 1995; Dana and Spier 2001; Marvel and Wang 2003).
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which, is also retailer 2’s price in the case of low demand. Substituting (7) in (3),

Bo,
=q, . 8
R P T ®

By assumption, if demand is high, both retailers price to sell their entire

stock. Then the sales of retailers 1 and 2 are

Gry = Oy — PPy, + VD2 = 51, ©)

Gon = Oy — BDoy + YDy = S- (10)
Solving,

ah_,Bplh""%[ah"‘yplh_sz]zsl- (11)

In equilibrium, s, = s, , hence
G =5
B=y

and, likewise, for p,,.

Pu = > (12)

In stage 2, the retailers choose stocks s, to maximize expected profit given

the wholesale price w set by the manufacturer. Retailer 1’s expected profit is

pyqy + 1= A]pys, — ws,. (13)
The first-order condition with respect to s; is

1-4 [a, —2s,]=w,

B~
or

1 By
=—[a, ——=w]. 14
5=l — 52w 14
In stage 1, the manufacturer sets w to maximize profit
T, =2[w-cls, =[w—-cllo, —%w] (15)

The first-order condition with respect tow is

a, — ’f_y[Zw c]=0,

_i{wj%}’ (16)
2| B-vy

hence,
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Substituting for win (14), we have

s=yle -1=1a, 7

In equilibrium, we require that, if demand is low, both retailers leave some stock
unsold, g, <s;. By (8) and (17), this implies that

lah_ﬂ_7c > Pe, 1
4 1-4 20—y

L.e., the high demand should exceed the low demand by at least the following

extent,

25 -¥la, - 4B, > U3—q¥3?_7]c. (18)

Substituting for win (15), the manufacturer’s profit is

HNzl[w—c}{ah—ﬂ_yc] (19)
4l p—y 1-)

Substituting from (17) in (11), retailer 1’s price when demand is high,

I B—y
Py = 05— [305,, + =4 c] (20)

Full Returns

In this case, the manufacturer sets a wholesale price w and gives each retailer a
tull refund for unsold stock. In the Appendix, we show that, condition (18)
implies that, in stage 3, if demand is high, both retailers price to sell their entire

stock, while if demand is low, both leave some stock unsold.

By (1), if demand is low, retailer 1’s sales are
Qu = 0 = fpy + P - 1)
By assumption, the retailers set price such that some stock will be unsold. Since
the manufacturer accepts full returns of unsold stock, retailer 1 would set price to

maximize profit

[Py —wlay =[py —wlle, = Bpy + 7P, (22)
The first-order condition is
a, —2fpy, +ypy + pw=0, (23)

and, similarly, for retailer
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a, —2fp, +ypy, + pw=0. (24)

Solving (23) and (24), we have retailer 1’s price if demand is low,

a, + fw
=L 7 25
Pu 28—y (25)
and likewise for retailer 2. Substituting p,, = p,,in (21), retailer 1’s sales are
4y = 52— Ta, ~[f =], 26)
2~y

and likewise for retailer 2.

By assumption, if demand is high, both retailers price to sell their entire

stock. Then the sales and prices of retailers 1 and 2 are given by (9)-(14).

In stage 2, the retailers choose stocks s, to maximize expected profit given

the wholesale price w set by the manufacturer. Retailer 1’s expected profit is

/1[1711 - W]Qu +[1-Allpy, —wls,

a, —s (27)
= Alpy —wlgy, +[1-1] |: - W:|Sl7
after substituting from (12). The first-order condition with respect to s, is

5=l [ 7w, 29

In stage 1, the manufacturer sets w to maximize profit

I, =2Awg,, +2[1- A]ws, — 2cs,
22
= o1 - ATl 18 1l -1 ke
after substituting from (26) and (28). The first-order condition with respect tow is
24

e 2B )+ [ A, =28 -7+ 15 -k =0
Re-arranging terms and simplifying, we have

o 24P + L= AN26 - yla, +[26 - 11~ 7]e

2Ap-712B-1-Al/]
_ 24P¢, +[1-21[28 - 7]e, " [28-7] c
Ap-7112p-N-2ly]  225-[1-4ly]

(29)

(30)

Substituting for w in (28), the stock is
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o [0+ 21-1- Al -2y [B-7I2B-71
' 42p-[1-21y] 42B-1-21y]

In the Appendix, we show that, by (18),s, > ¢;,. Substituting for w in (25),
o, 2f%a +[1- A28~ /Vfa, + 128~ LS~ 1

(31)

Py = (32)
2p-y 220 -yIIB-7II28-[1-4ly]
Substituting for w in (26),
O Y A V. P vY ) VAt
Y2p-y 2028 - 71128~ [L- 217]
Substituting from (31) in (11),
. 2fa, + 23— A1 -3~ Alyley, +[26 - Y16 -7le. (34)

Ap-r128-[1-Aly]

Full vis-a-vis No Returns
The following Table compares the profit-maximizing wholesale price, and
equilibrium retail prices and quantities under the two scenarios of full and no
returns. The difference in the manufacturer’s profit in the two scenarios depends
on a balance among the following:

e With returns, the wholesale price is higher and the retailers order larger

stocks;
e However, with returns, in the event of low demand, retailers return

unsold stock and the manufacturer must bear the cost of these items.
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Table: Equilibrium with No and Full Returns? 3

No Returns Full Returns
w 1R-Ae, _| 24Ba+-ARF-Ney . [28-7]
2| By AB-7128-11-21y]  2[2B8-[1-21/]
si=qy | 1 By 211+ 218 -1~ Alyla, —24Be;,  [B-71[28-7]
—[a, ——¢] < c
4 1-7 A28 -[1-2]7] A28 -[1- 211
0{[ i
» o, < 28—y
Y 28—y 2%, +[1- A28 - 11pa, +[28 -1 B-y1pe
2287118 - 7128 —[L-Al7]
Pa, _
q ﬂal > 28—y
N 28—y 2%, +[1- A2 - 71Be, +[28 - Y118 - 1) e
2287128~ [L- A
. 1 {3% LBy c} | 24a, +[28[3-2]-31- Ayla, +[28 - 1B -7l
’ 4[4 -1 1-2 AB -2 -11-21y]

For tractability, we focus on the case where the marginal cost of the
product, ¢ =0. Substituting in (19),
_ [
CoAs-T
Substituting ¢ =0 in (29) and (30)

(35)

28t 1w e BT st ate
HR—{M o +1L uah} e G 3 R ED

and

_24pa, +[1= 2112 ~7]e,
2Ap-128-11-211

Substituting (37) in (36) and simplifying, we obtain

(37)

*> We omit the proofs of these results as they are mere algebraic substitutions. The
exception is the proof that p,, is higher with no returns. Equation (12) defines the price
Py, without and with returns. Since the stock is lower without returns, (12) implies that

the price would be higher.
? In the case of ¥ =0, these variables equal the corresponding terms in Padmanabhan
and Png (1997), Table 3.
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_ 22, + - A28 -1l T 58
T Ap-2p N2 - 1- 211

Comparing (38) with (35), the difference in the manufacturer’s profit with

and without returns, IT, —I1, >0 if

\ 220, +[1- 2128 -yl | —[1- 2128 - Y1123 - [1— Aly)e} >,
which simplifies to
2B} +[1- 21128 - y1[2e, — &, ], = 0. (39)

Accordingly, we have the following result.

Proposition 1. If the extent to which the high demand exceeds the low demand
satisfies
a,la, —2a] < 228
af [1-A1[25-7]

and the marginal cost of the product,c, is sufficiently low, then the

(40)

manufacturer’s profit is higher with a returns policy than no returns.

Retail Market Structure

In a similar setting of demand uncertainty but with a monopoly retailer,
Padmanabhan and Png (1997) showed that the manufacturer’s profit would be
higher with a returns policy than no returns if the marginal cost of the product,

¢ =0 and the demand parameters satisfied the condition,

< A
[1-21"* -[1-21

b4 (41)

where y =a, /a,. Using the same substitution, (40) can be simplified as

248

2_2 <=
AT Ty
. up
P —=F 11 42
ey s’ 42
2yt Ay 12 )
lshrwpﬂ—y+mj = )
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say.

Note that, with y =0,

1 1/2 ﬂ,

—} +1= 172 :
1-2 L-A1""-[1-1]

X(2) - { (44)

Further, the right-hand side of (42) is increasing in y, and so, X (1) is increasing

in y,and thus, for y >0,

X(/i)z[ 2h—y+ 21y } s~ . 45)
[L- A28 7+ Ay L AT [ A]

Therefore, the condition (40) for the returns policy to increase the manufacturer

profit when retailing is a duopoly is weaker than the corresponding condition (41)

when retailing is 2 monopoly.

Concluding Remarks

Here, we have shown that, in a setting of end-user demand uncertainty and retail
duopoly, a returns policy would raise the manufacturer’s profit if the marginal cost
of the product is sufficiently low and the demand parameters satisfy particular
conditions. Further, these conditions are weaker than the corresponding
conditions for a returns policy to raise manufacturer profit with a retail monopoly.
This shows that the returns policy serve bozh to dampen retail competition and

resolve demand uncertainty.

Intuitively, the returns policy effectively sets a floor to the retail price when
demand is low and so, attenuates price competition and raises the retailers’ profits.
This enables the manufacturer to set a higher wholesale price. Further, by
eliminating any cost of excess inventory, the returns policy encourages retailers to

order larger stocks.

From the manufacturet’s viewpoint, the disadvantage of the returns policy
is the cost of items returned in the event that demand is low. Provided that the
cost of the product is sufficiently low and the high demand is not too much larger
than the low demand, the advantages of the returns policy outweigh the

disadvantage.
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Appendix

By (26) and (28), with full returns, in the low demand state, retailers will leave
some stock unsold, i.e., s, = g;, if

[, =18 —yWI2B ~7]-2le, =B - yIW]=[28 ~7]a, = 2fa, +[F —y]w 2 0.
Substituting from (30), this condition simplifies to

(25 =748~ 1~ Arle, = 2f[45 =2y + Ayle, 2 y[B - 71 2F —yle. (A1)

By (18),

[28 - 7la, —4pa, > [ﬂ_71]_[2/f_7]c. (18)

Now,

28 -y]a, —4pa, < 28 -y[4B -y +Ayle, —4B[AB -y + Ay, (A2)
< RB-yIl4B -y +Ayle, —2B[48 -2y + Ayl

and

[B-71[28 7]
1-1

Substituting (A2) and (A3) in (18), we obtain (A1), which proves that s, > ¢, .

c>y[B-y128-7]c. (A3)
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