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Fairness and Channel Coordination

Abstract

In this paper, we incorporate the concept of fairness into the conventional dyadic channel
to investigate how fairness may affect the interactions between the manufacturer and the re-
tailer. We show that channel coordination in a channel where partners care about fairness does
not require any nonlinear pricing scheme such as a two-part tariff and quantity discount. The
manufacturer can use a simple wholesale price above its marginal cost to coordinate this channel.

We also show that a two-part tariff or a quantity discount schedule can still coordinate the
fair channel. However, the manufacturer cannot use either mechanism to take away all of the
channel profit. Indeed, the manufacturer need not even claim the largest share of the channel
profit when the channel is so coordinated.
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“Even profit-maximizing firms will have an incentive to act in a manner that is perceived
as fair if the individuals with whom they deal are willing to resist unfair transactions
and punish unfair firms at some cost to themselves...willingness to enforce fairness is
common.”

Daniel Kahneman, Jack L. Knetsch, and Richard H. Thaler (1986)

1 Introduction

Research in behavioral economics in the past two decades has shown that “there is a significant
incidence of cases in which firms, like individuals, are motivated by concerns of fairness” in business
relationships, including channel relationships (Kahneman, Knetsch, and Thaler 1986). Studies
in economics and marketing have long documented many of these cases where fairness plays an
important role specifically in developing and maintaining channel relationships (Okun 1981; Frazier
1983; Heide and John 1988; Anderson and Weitz 1992). Through a large scale survey of car
dealerships in the US and Netherlands, Kumar, Scheer, and Steenkamp (1995) show convincingly
that fairness is a significant determinant of the quality of channel relationships. Many case studies
also establish the fact that both manufacturers and retailers may sacrifice their own margins for
the benefit of their counterpart all in the name of fairness (Kumar 1996). Some practitioners go
as far as to say that “maintaining fairness and balance...should be the supplier’s first concern”
(McCarthy 1985).

However, fairness has not been the first concern for researchers of channel coordination. Theo-
retical studies on channel coordination in the past unfailingly assume that all channel members are
economically rational in that they care only about their monetary payoffs. This exclusive focus on
economic rationality has produced many well-known conclusions. For instance, in a conventional
dyadic channel consisting of one manufacturer and one retailer, Spengler (1950) has shown that the
channel profit is always sub-optimal when the manufacturer uses only a wholesale price contract
due to what he termed as “the problem of double marginalization.” The standard remedy for

this problem, as prescribed in the theoretical literature, is for the manufacturer to use a nonlinear



pricing contract, such as a quantity discount schedule (Jeuland and Shugan 1983 and 1988) or
a two-part tariff (Moorthy 1987). One implication of these conclusions is that in the interest of
channel coordination, a manufacturer should not use a constant wholesale price.

These conclusions, while offering some important managerial guidelines, are not always de-
scriptive of actual channel practices or conforming with “lay intuitions about human behavior”
(Kahneman, Knetsch, and Thaler 1986). In practice, it is fairly common for many supply chain
transactions to be “governed by simple contracts defined only by a per unit wholesale price” (Lar-
iviere and Porteus 2001). In the pharmaceutical industry, for instance, a simple wholesale price
contract is predominant for a given type of institutions or buyers, and an up front payment from
the buyers to a pharmaceutical company as a condition for subsequent purchases is not observed.
Across different institutions or buyers, tiered prices are used, but price discounting does not depend
on order quantities (Kolassa, 1997, p. 109). In the software industry, the wholesale price contract
is the norm in channels (Robinson, 1994). Similarly, in the consumer goods industry and many
others, one would be hard pressed to find a two-part tariff contract, although moderate quantity
discounts may frequently be present.

In addition, all these prescribed remedies for the double-marginalization problem give the man-
ufacturer a decisive edge in cornering the channel profit. For instance, if the manufacturer in the
dyadic channel uses a two-part tariff pricing contract, it can claim all channel profits to itself. This
is also the case if the manufacturer employs a quantity discount schedule as a channel coordination
mechanism and sets its wholesale price ahead of retailers. However, this extreme outcome does
not agree with “lay intuitions,” especially considering the fact that power retailers have populated
today’s retailing landscape (Schiller and Zellner 1992; Kahn and McAlister 1997; Fortune 2003).
Neither does it agree with available empirical data. In the retailing industry, for instance, power
retailers can produce a very high return on shareholder’s equity (Stern and El-Ansary 1992, p.

60). In the consumer goods industry, Messinger and Narasimhan (1995) show that the average



profitability for the retailers are either comparable with, or higher than, that for manufacturers.
In this paper, we incorporate fairness into a channel relationship and study how such a channel
can be coordinated. Although past channel models have devoted considerable attention to channel
issues, none of them, to the best of our knowledge, investigate the implications of fairness in a
channel context.! As a first step, we shall start with the most basic channel structure-the dyadic
channel, and incorporate fairness in a simple, tractable way as inequity aversion (Loewenstein,
Thompson, and Bazerman 1989; Fehr and Schmidt 1999), a commonly used fairness concept to be
discussed shortly. We will refer to this resulting channel structure simply as the “fair channel.”
Through analyzing this channel, we address the following basic, yet managerially important

questions:

1. Is the double marginalization problem always present in a channel where both monetary

payoffs and fairness matter?

2. Can a nonlinear pricing contract, such as a two-part tariff or a quantity discount schedule,

play the same channel-coordination role in this fair channel?
3. What are the mechanisms through which a pricing contract coordinate the fair chanel?

4. How do the manufacturer and the retailer fare under a channel coordination mechanism
and what are the tradeoffs that the manufacturer needs to weigh in choosing a channel

coordination mechanism?

Our analysis shows that when a profit-maximizing manufacturer deals with the fair-minded re-
tailer, the double marginalization problem does not always arise. Said differently, the manufacturer

can use a constant wholesale price to align the retailer’s interest with the channel’s and coordinate

"McGuire and Staelin (1983), Coughlan (1985), and Coughlan and Wernerfelt (1989), for instance, examine the
manufacturers’ choice of channel structure. Gerstner and Hess (1995) investigate the channel coordination role of pull
promotions and Weng (1995) examines that of quantity discounts from an operations management perspective, all in
the context of a dyadic channel. Ingene and Parry (1995a; 1995b; 2000) and Iyer (1998) study channel coordination
in a competitive context. Ho and Zhang (2004) use a reference-dependent approach to study double-marginalization
problem in a dyadic channel.



the fair channel with a wholesale price higher than its marginal cost. This surprising conclusion
perhaps sheds some light on the apparent popularity of the wholesale price contract in distribution
channels. Our analysis further shows that a two-part tariff or a quantity discount schedule can
also be used to coordinate the fair channel. However, neither can be used by the manufacturer to
claim all channel profit in the presence of the retailer’s inequity aversion. Through careful analysis,
we also identify the mechanism through which a particular pricing contract coordinates the fair
channel and discuss the pros and cons of various pricing contracts for channel coordination. In
this regard, we find that our intuitions gained from studying a channel of pure economic rational-
ity often do not carry over to the fair channel, and the management of this channel requires new
strategic imperatives.

In the rest of the paper, we first set up our model and discuss how a constant wholesale price
above the manufacturer’s marginal cost can coordinate the fair channel when the retailer is fair-
minded. We then proceed to show how a two-part tariff and a quantity discount schedule can each
coordinate the channel and what tradeoffs are involved for the manufacturer to choose a channel
coordination mechanism. Finally, we extend our analysis to the case where the manufacturer also
cares about fairness, instead of merely reacting to the retailer’s fairness concerns, and conclude

with suggestions for future research.

2 Constant Wholesale Price and Channel Coordination

Consider a dyadic channel where a single manufacturer sells its product to consumers through a
single retailer. We assume that the manufacturer moves first and charges a constant wholesale
price w. Then, the retailer sets its price p, taking the wholesale price w as given. For simplicity,
we assume that only the manufacturer incurs a unit production cost ¢ > 0 in this channel, and the
market demand is given by D(p) = a — bp, where b > 0. It is well-known that the manufacturer
cannot coordinate such a channel with only a constant wholesale price, so long as all channel

members care about only their monetary payoffs.



In practice, many retailers also care about fairness, besides their monetary payoffs. This implies
that while setting its price, the retailer will maximize a utility function w(w,p) that accounts for
both the retailer’s monetary payoff and its concern about fairness. Later we shall analyze the case

where both manufacturer and retailer care about fairness. In general, we can write

u(w,p) = w(w,p) + fr(w,p), (2.1)

i.e. that the monetary payoff 7(w,p) = (p—w)D(p) and the disutility due to inequity f(w,p) enter
the retailer’s utility function in an additive form.? We can model fairness as inequity aversion d
la Fehr and Schmidt (1999), which dictates that the retailer be willing to “give up some monetary
payoff to move in the direction of more equitable outcomes.” We assume that the equitable outcome
for the retailer is a fraction v of the manufacturer’s payoff, or yII(w, p), where Il(w, p) = (w—c)D(p).
In other words, the retailer’s equitable payoff is the payoff it deems deserving relative to the
manufacturer’s payoff (see also Frazier 1983). Here, v > 0 broadly captures the retailer’s channel
power and is exogenous to our model.

Thus, if the retailer’s monetary payoff is lower than the reference payoff, a disadvantageous
inequality occurs, which will result in a disutility for the retailer in the amount of « per unit differ-
ence in the two payoffs. If its monetary payoff is higher than the reference payoff, an advantageous

inequality occurs in the amount of 3 per unit difference in the payoffs. Algebraically, we have then

fr(w,p) = —a max{yIl(w, p) — 7(w,p),0} — B max{m(w,p) — yII(w,p),0}. (2.2)

With inequity aversion, the retailer is then motivated to reduce the disutility from inequity,
whichever form it may take, even if the action reduces the retailer’s monetary payoff. Past re-
search has shown that “subjects suffer more from inequity that is to their monetary disadvantage

than from inequity that is to their monetary advantage” (Fehr and Schmidt 1999). Accordingly,

2To see that this expression is quite general, let player i’s utility be given by Ui(x) = ;(x,II;(x)), where x
is the vector of all n players’ decisions {x1,...,2»} and II;(x) is player ¢’s monetary payoff. This utility function
is equivalent to U;(x) = II;(x) + ¢i(x, I1;(x)) — II;(x). If we denote ¢;(x,11;(x)) — I1;(x) as fi(x), then we have
Ui(x) = II;(x) + fi(x) as in the text.



we also assume J < « and 0 < # < 1. In Table 1, we summarize our model notations for the ease

of reference.

Table 1: Variable Definitions

Notation Definition
c manufacturer’s marginal production cost
p, w, F retail price, wholesale price, and manufacturer-charged flat fee
D(p) = a —bp | market demand, b > 0
m, I, I1,. profit functions respectively for retailer, manufacturer and channel
u, U utility functions for retailer and manufacturer
frs fm disutility functions for retailer and manufacturer due to inequity
a, g retailer’s and manufacturer’s disadvantageous inequality parameters
0, Bo retailer’s and manufacturer’s advantageous inequality parameters
Yy retailer’s and manufacturer’s reference profit parameters
p* channel-coordinating retail price, p* = 2tb<

2.1 Retailer’s Decisions

The introduction of fairness into the dyadic channel does not change the channel’s maximum profit,
which is given by II.(p*) = (p* — ¢)D(p*) where p* = argmax Il.(p) = %;’C. However, the retailer’s
concern with fairness will affect the interactions between the two channel members and ultimately
determines what channel profit is achievable. We now proceed to derive the equilibrium in this
channel.

Given wholesale price w, the retailer will choose a retail price p to maximize its utility given by
equations (2.6) and (2.10). As this utility function is not everywhere differentiable, we derive the
retailer’s optimal decision in two steps. First, we derive the retailer’s optimal decision conditional
on the retailer’s monetary payoff being either lower or higher than its reference payoff. In the
former case, i.e. m(w,p) —YII(w,p) = (p — w)D(p) — y(w — ¢)D(p) < 0, the retailer experiences
disadvantageous inequality. In the latter case, i.e. w(w,p)—~II(w,p) = (p—w)D(p)—y(w—c)D(p) >
0, the retailer experiences advantageous inequality. Second, the optimal solutions from both cases

are compared to determine the retailer’s global optimal solution.



When the retailer effects disadvantageous inequality, 7(w, p) — YII(w,p) = (p —w)D(p) —y(w —

¢)D(p) < 0 or equivalently p < (1 + v)w — ~ye, the retailer’s optimization problem is given below

max, (p —w)(a —bp) —aly(w —¢) = (p = w)l(a - bp), (2.3)

st. p<(14+vy)w—re (2.4)

The optimal price and the maximum utility for the retailer, conditional on disadvantageous in-

equality, are given below

(a+bw)(14+a)+aby(w—c) .
p1= Ty fw>w (2.5)
(1+~)w —~c if otherwise
where wy = %. The retailer’s utility is given by
(a—bw)(1+a)—aby(w—c)]? :
w = ot W(iTa) = if w > wy (2.6)
Y(w = ¢)[a — bw — by(w — ¢)] if otherwise.

Similarly, if the retailer’s pricing decision results in advantageous inequality, its monetary payoff
is no lower than its reference payoff, or 7(w, p) — yIl(w,p) = (p — w)D(p) — v(w — ¢)D(p) > 0. The

retailer’s optimization problem becomes

max, (p—w)(a—0bp)—B[(p—w)—y(w—c)l(a —bp) (2.7)
st. p>14+y)w—re. (2.8)

Define

(a -+ bw)(1 = 8) = Bi(w —c)
2(1 - B) |

_a—af — Bbyc+ 2byc
and wy = Wi—B— 37 +27) (2.9)

P2 =

The retailer’s optimal price and the maximum utility in the case of advantageous inequality are

given by
= : a—bw)(1-B)+Bby(w—c)]? .
. P %f w < wy _ I¢ )( 4b(1)—ﬂ) Y (w—c)] if w < wy (2.10)
(I+yw—ve ifw>w, Y(w —c)la —bw — by(w —¢)] if w > ws.

As the retailer is in the position to cause either advantageous or disadvantageous inequality, it

will choose in a way to maximize its utility. The retailer’s optimal decision will depend on whether



uy in equation (2.6) is larger than g in equation (2.10). It is straightforward to show that w; > ws

always holds and that we have

u <wug if w < wsg
up =ue f ws <w < wy (2.11)
up > ugy  if w>wy

This means that for any given w, the retailer’s optimal price is given by

atho _ DL if w < wy
p(w) =4 w+y(w—c) if wy <w<wp . (2.12)

atbw 4 ay(w—c)

5 2(1+a) if w > wq

Equation (2.12) reveals something interesting about how the fair-minded retailer makes its
pricing decision. At any given w, the price that maximizes the retailer’s monetary payoff is given
by p = %, which is also the optimal price for the retailer if it does not care about fairness.
However, because of its fairness concern, the retailer will set a price below p in response to the
manufacturer setting a very low wholesale price (w < ws). In this case, the prospect of advantageous
inequality prompts the retailer to sacrifice its own monetary payoff to reward the manufacturer. In
contrast, when the manufacturer charges a very high wholesale price (w > wy), the retailer faces
the prospect of disadvantageous inequality if it were to set a price for profit maximization. In this
case, the retailer charges a price higher than p and sacrifices its own monetary payoff to punish
the manufacturer. When the manufacturer sets a medium wholesale price, the retailer will respond

by setting a price that achieves the equitable outcome: neither advantageous nor disadvantageous

inequality will occur.

2.2 Manufacturer’s Decisions

We assume for now that the manufacturer sets its wholesale price w to maximize its own profit
II(w) = (w — ¢)[a — bp(w)] in anticipation of the retailer’s reactions, i.e. that p(w) is given in
equation (2.12). This assumption allows us to build intuitions about how fairness shapes channel
interactions in an analytically simple manner. We will extend our analysis in Section 6 to the

case where the manufacturer also cares about fairness, not just reacting to the retailer’s fairness



concerns. We will note then that this extension will not alter our conclusions, but will yield some
additional insights.

Our analysis of the manufacturer’s decisions is similar to that for the retailer, proceeding in
two steps. First, we determine the most profitable wholesale price for the manufacturer in each
of the three price ranges indicated in equation (2.12). Second, we compare the resulting payoffs
to determine the globally optimal payoff for the manufacturer. For brevity, we leave the detailed

derivations in Appendix A and summarize our results in the following proposition.

Proposition 1 The manufacturer can coordinate a dyadic channel with a constant wholesale price

w if the retailer is sufficiently inequity averse (« > maz {%, B} and > ﬁ) The manufacturer

achieves channel coordination by setting a wholesale price higher than its marginal cost (w* =

2
%—C) and obtains a payoff of II* = 1(12(7123)' The retailer sets, in response, its price at p* and

« % _ (a—bc)?y
gets a payoff of ™ = u" = T

Intuitively, the retailer’s concern with fairness introduces two unexpected opportunities for chan-
nel coordination. First, inequity aversion on the part of the retailer can exacerbate the problem
of double-marginalization, as the retailer may mark-up its price excessively to punish the manu-
facturer for setting an “unfairly” high wholesale price. However, it can also alleviate the problem

when the retailer sacrifices its own margin to reward the manufacturer for a “generous” wholesale

1

m), the manufacturer can be motivated by the reward to

price. Under the right condition (8 =
charge a wholesale price that is sufficiently low, but still above its marginal cost (w = we = w*)
to coordinate the channel. Second, when the manufacturer charges some intermediary wholesale
price (wy < w < wy), the fair-minded retailer is better off effecting an equitable outcome where
neither advantageous nor disadvantageous inequality occurs and achieving a payoff of ~II. As a
result, the fair-minded retailer voluntarily aligns its interest with the manufacturer’s. In this case,

as the manufacturer sets its wholesale price at w* to maximize its profit II, it also maximizes the

retailer’s payoff vIT as well as the channel profit (1 4 +)II.



Interestingly, when the channel is coordinated, the manufacturer’s wholesale price is above its

marginal cost. However, relative to the optimal wholesale price in the corresponding decentralized

c

5, the manufacturer’s wholesale price in the

channel absent of any fairness concerns, i.e. w = 5 +
fair channel is smaller, weighing less heavily on the demand factors (), but more heavily on the
marginal cost (¢). Thus, Proposition 1 suggests that the retailer’s fairness concerns have a tendency
to depress a channel’s wholesale price while encouraging a more cost-based pricing.

The main significance of Proposition 1 is, however, that it identifies a new channel coordination
mechanism. We show that to coordinate a channel, an elaborate pricing contract is not required.
A constant wholesale price will do, as long as the retailer is fair-minded. This means that the
presence of only a constant wholesale price in a channel is not an indication that the manufacturer
lacks interest in channel coordination or that it may be using some other complex but undisclosed

pricing contract. Indeed, a manufacturer may even have a good reason to prefer this simple pricing

mechanism, as stated in the following proposition.

Proposition 2 When a channel is coordinated through a constant wholesale price, no inequity
exists in the channel. Therefore, a constant wholesale price as a channel coordination mechanism

fosters an equitable channel relationship.

Proposition 2 thus uncovers the lure of a constant wholesale price as the pricing mechanism of
choice in distribution channels. It also highlights the importance of an equitable distribution of
channel profits in channel management, which the previous literature based on the pure economic

rationality overlooks but practitioners may have recognized all along.

3 Two-Part Tariff and Channel Coordination

In a channel where all channel members care only about their monetary payoffs, Moorthy (1987)
shows that a two-part tariff can coordinate the channel. The manufacturer can simply set its

wholesale price at the marginal cost ¢ to turn the retailer into the “residual claimant” of channel

10



profits (the receiver of any marginal channel profit). Then, the retailer will, driven by its own
monetary interest, strive to maximize channel profits. The manufacturer is willing to use the
marginal-cost pricing in the first place because it can charge a flat fee to appropriate all channel
profits. However, in the fair channel, this “residual clamant” mechanism breaks down, as the retailer
no longer pursues the maximization of its own monetary payoff. In addition, a flat fee can no longer
be used to appropriate all channel profits, as doing so will result in extreme inequity. Thus, the
question naturally arises: can a two-part tariff still play the same channel coordination role when
the retailer abhors inequity? If it could still coordinate the channel, through what mechanism is
the channel coordination achieved? There is no clear answer a priori to any of these two questions.

In this section, we investigate the role of the two-part tariff in coordinating a fair channel by
allowing the manufacturer first to set a wholesale price w and a fixed payment F. The retailer then
sets its price p after observing (w, F'). We maintain all other assumptions in the previous section.

The payoff for the manufacturer and the retailer’s utility function are now respectively given by

(w, F,p) = (w—¢)D(p)+F, (3.1)

u(w, F,p) = n(w,F,p) + fr(w, F,p) = (p —w)D(p) — F + fr(w, F,p), (3.2)

where fr(waFv p) = -« maX{VH(wv Fap) - 7T(’U),F, p),O} - ﬁ max{ﬂ(w,F, p) - VH(wv Fap)v 0}

3.1 Retailer’s Decisions Under Two-Part Tariff

We can proceed to analyze the retailer’s decision for any given (w, F') in the same way as in the
previous section, although the analysis here becomes more complex. As we show in Appendix B,
the retailer can once again effect either advantageous or disadvantageous inequity through its choice

of the retail price p. The retailer’s optimal price for any (w, F') is given by

atbw + ay(w=c) it A < 1 b272(w _ 0)2

2b 2(1+a) (1+a)?
p(w, F) = a+bw+b’Y(21§*C)*\/Z o (1+1a)2 22w — )2 < A < (1fﬁ)2b272(w —e)? (3.3)

B A > o

11



where A = [a — bw — by(w — ¢)]? — 4b(1 + ) F. Note that should the retailer decide to participate
in the channel, its optimal price hinges on the flat fee it has to pay, in contrast to a model of pure

economic rationality, because of its fairness concerns.

3.2 Manufacturer’s Design of Two-Part Tariff

The manufacturer chooses (w, F') to maximize its own payoff II(w, F') = (w — ¢)[a — bp(w)] + F,
where p(w) is given in equation (3.3). This is a non-trivial optimization problem because of the
non-linear price response from the retailer to the manufacturer’s decisions (w, F'). However, as we
show in Appendix B, the manufacturer can indeed use a two-part tariff to coordinate the channel.
We summarize this analysis in the following proposition.

Proposition 3 For any o > 3, 0 < 8 < 1, and v > 0, the manufacturer optimally chooses the

(a—bc)?(1+a)

two-part tariff e, “Fara oy

| to coordinate the fair channel. However, in contrast to a model of
pure economic rationality, the manufacturer can no longer take all channel profit as long as the

retailer abhors any disadvantageous inequity (o > 0).

Unexpectedly, the two-part tariff coordinates the fair channel through a rather elegant mecha-
nism. By setting its wholesale price at the marginal cost ¢, the manufacturer effectively uses one
stone to kill two birds. On the one hand, the manufacturer removes the double marginalization
problem in the channel so that the retailer becomes the residual claimant of the channel profit.

More concretely, the channel profit is now the same as the retailer’s and is given by 7(c, F*,p),

F* — (a—bc)?(1+0a)

T(itata) Therefore, the retailer wants to maximize the channel profit for any given level

of inequality in payoffs. On the other hand, by setting w = ¢, the manufacturer makes no con-
tribution from its sales, which effectively takes away the retailer’s incentive to rectify any payoff
inequity through distorting its own pricing decision. In fact, to alleviate inequity under the two-
part tariff contract contained in Proposition 3, all that the retailer can do is to increase its own
profitability. We can see this from Equation (3.2) where the disutility from inequity is given by

frle, F*,p) = —a(yF* — w(c, F*,p)). This means that when w = ¢, the utility maximization for

12



the retailer becomes maximizing (1 + o) (c, F*,p) — ayF*. Thus, the retailer is driven by both
profit and fairness motives to maximize its own as well as the channel profit.

However, the manufacturer may not obtain more monetary payoff than the retailer due to the
presence of perceived inequity in the distribution of channel profits, as stated in the following

proposition.

Proposition 4 When the manufacturer uses a two-part tariff to coordinate the fair channel, the
retailer suffers from disadvantageous inequality for which the manufacturer must compensate the
retailer in order for the latter to become a willing participant of the channel. As a result, the
retailer can obtain more monetary payoff than the manufacturer under the two-part tariff contract
if 75 > 1.

Proposition 4 is straightforward to prove. When the manufacturer sets (¢, F*) in Proposition
3, the retailer suffers disadvantageous inequality as measured by f(c,p*) = —a[yF* — 7(c,p*)],
which is strictly negative. To satisfy the retailer’s participation constraint, the manufacturer must
set F* such that the retailer’s monetary payoff plus disutility from disadvantageous inequality
must be exactly equal to zero, or w(c,p*) — a[yF* — m(c,p*)] = 0. This implies that we have
(e, p*) = %F *. Recall that F™* is also the manufacturer’s profit. Thus, the retailer makes more
profit than the manufacturer if 3% > 1.

Note that in a dyadic channel where only monetary payoffs matter, a two-part tariff allows the
manufacturer to monopolize all channel profits. In the fair channel, as Proposition 4 suggests, this
does not happen. What emerges is a channel relationship where both the manufacturer and the
retailer can get ahead in terms of claiming the channel profit, depending on the perceived equitable
division of channel profits and on the retailer’s tolerance for inequity. Thus, it is not surprising, in
light of Proposition 4, that retailers could fare better than manufacturers in practice, as noted in

the Introduction.
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4 Quantity Discount and Channel Coordination

Jeuland and Shugan (1983) have shown that a quantity discount schedule can coordinate a dyadic
channel where only monetary payoffs matter. Could the same pricing mechanism profitably coordi-
nate the fair channel? Furthermore, relative to the two-part tariff, is the quantity discount schedule
a superior channel coordination mechanism for the manufacturer? We investigate those questions

in this section.

a+bc

55> the manufac-

In order for the retailer to choose the channel coordinating retail price p* =
turer needs to use its wholesale price schedule w(D) to transform the retailer’s utility function into a
function directly related to the channel profit. In the context of the fair channel, this transformation

is possible, a la Jeuland and Shugan (1983), if a w(D) exists so that we have
u(w,p) = [p— w(D)]D(p) - fr(w,p) = k1(p — ¢)D(p) + k2 (4.1)

where f,.(w,p) = —a max{yII(w,p) — m(w,p),0} — B max{w(w,p) — YI(w,p),0}, f < a, and 0 <
8 <1

Intuitively, to maximize its own profit, the manufacturer never wants to use its quantity discount
schedule to induce advantageous inequality in the channel. Doing so would hurt its own profitability
while also aggravating the retailer.> Thus, the quantity discount schedule that coordinates this fair

channel can be found, if it exists, from the following equation
u(w,p) = (p —w)D(p) — afy(w — ¢)D(p) — (p — w)D(p)] = ki1(p — ¢)D(p) + k2. (4.2)
Indeed, such a schedule exists and is unique, as stated in the following proposition.

Proposition 5 The channel-coordinating quantity discount schedule takes the form of w(D) =

Tratas (1 = ki + a)p(D) + ave + kic — ke ],

Under this schedule, the retailer sets p*, orders the quantity of a — bp* from the manufacturer,

3It is straightforward to offer a rigorous proof to rule out this scenario.
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and pays a discounted wholesale price of

(1+ «@)(a+ be) + 2abyc
2b(1 + a+ o) ’

(4.3)

The manufacturer’s payoff is given by

(@ —bc)®(1+ a) — [(a — be)%ky + 4bks)
4b(1 4+ o + o)

Il = (4.4)

Of course, the manufacturer will choose k; and ko to maximize its own payoff and the maximum

payoff for the manufacturer is given by

B (a — bc)2(1 + )
= 41+ a+ay) (45)

The retailer’s monetary payoff under the quantity discount schedule is given by

(a — be)?ary

T B tatar) (4.6)

Surprisingly, both the manufacturer and the retailer get the same monetary payoffs under
the quantity discount schedule as under the two-part tariff (recalling Proposition 3). Indeed, the
retailer’s experience under the quantity discount schedule is also the same, suffering from the same
level of disadvantageous inequality. However, the mechanism through which the quantity discount
schedule coordinates the fair channel is different. The quantity discount schedule coordinates the
fair channel by making sure that the retailer has a fixed share of the channel profit and faces
the marginal wholesale price equal to ¢, the marginal cost to the channel. This mechanism is
implemented such that the retailer’s marginal profit and marginal disutility from disadvantageous
inequality are both proportional to the marginal channel profit (all with respect to price) with

the former dominating.? Thus, as the retailer maximizes its utility, it also maximizes the channel

profit.
1S stralg orwar O show at under w m rroposition o, we have =- — a + bc — p) an
‘It is straightforward to show that under w(D) in Proposition 5, we have 2% = 42tk be — 2bp) and
Afr _ (y=7ki—ki)a
G = %(a+b67 2bp).
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5 Manufacturer’s Choice of Channel Coordination Mechanisms

Our analysis has thus shown that in the fair channel, the manufacturer has more ways to coordinate
the channel when the retailer is fair-minded. A well-selected wholesale price or two-part tariff
or quantity discount schedule can all coordinate such a channel. The consequence of channel
coordination is no longer limited to the size and division of channel profits and the manufacturer
must weigh various tradeoffs in order to choose its channel coordination mechanism.

If the monetary payoff is the manufacturer’s sole criterion, the manufacturer’s choice is quite
simple. Our analysis shows that the two-part tariff and the quantity discount schedule are equivalent
pricing mechanisms for channel coordination. They all deliver the same monetary payoff to the
manufacturer and the payoff is strictly higher than if a constant wholesale price is used, as long
as v > 0. This does not mean, however, that the manufacturer should always switch to one of
the nonlinear pricing schedules if it is currently using the channel-coordinating wholesale price. As
testable implications, we can conduct the comparative statics on the percentage gain in payoffs
from such switching m, which increases with v but decreases with a. In other words, in a
channel where the manufacturer dominates such that the equitable payoff for the retailer is small
(a small ) or where the retailer is sensitive to disadvantageous inequality (a large «), there is less
a gain from such switching.

Indeed, the superiority of the two-part tariff and the quantity discount schedule in delivering
monetary payoffs to the manufacturer comes at the cost of channel harmony. As our analysis has
shown, under either pricing mechanism, the retailer suffers from disadvantageous inequality: the
retailer perceives to get a less than equitable share of the channel profit. Thus, the retailer may
rightfully become suspicious of and resentful to, any upstream nonlinear price contract. In contrast,
when a constant wholesale price is used to coordinate the channel, an equitable division of channel
profits is achieved and the manufacturer’s and the retailer’s interests are aligned harmoniously.

Thus, to promote channel harmony, a constant wholesale price trumps the two-part tariff or the
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quantity discount schedule as a channel coordination mechanism.

Operationally, when a constant wholesale price is used to coordinate the fair channel, the
manufacturer essentially uses its wholesale price to invoke the retailer’s sense of fairness and equity
to align the retailer’s interest with the channel’s. The implementation of the price contract is direct
and intuitive. When the two-part tariff is used to coordinate the fair channel, the manufacturer must
succeed in convincing the retailer to pay an upfront fee in order to join the channel membership.
It must also convince the retailer that it makes no profit from the sales of its product such that the
retailer has no reason to distort its pricing decision out of its fairness concerns. In the case of the
quantity discount schedule, the manufacturer must design it in a way that would give the retailer a
fixed share of the channel profit so as to motivate the retailer to maximize the channel profitability.
In addition, the schedule must be so designed that the marginal price facing the retailer at the
channel-coordinating sales level is the marginal cost for the entire channel. Thus, arguably, the
implementation of the latter two nonlinear pricing mechanisms requires more influence, persuasion,
and even coercion.

In a dynamic marketplace, the manufacturer may also want to consider how the changes in
the market environment may impinge upon its profitability under different channel coordination
mechanisms. Through comparative statics, it is easy to see that the manufacturer’s profitability
varies less under the constant wholesale price than under any of the two nonlinear pricing mech-
anisms, when channel profitability varies due to the changes in the demand and cost factors. In
addition, under the constant wholesale price, the manufacturer’s payoff is independent of «, while
it is not otherwise, thus immunizing the manufacturer from the whim of the retailer’s sensitivity to
disadvantageous inequality. However, the impact on the manufacturer’s profitability of a changing
standard on the “equitable” division of the channel profit (y) is larger under the constant wholesale

price than under any of the two alternatives, unless the retailer is both “powerful” and “sensitive”

(y>1and a > 72171).
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Therefore, for the fair channel, the manufacturer’s choice of the channel coordination mech-
anism is quite consequential, not only in terms of the monetary payoff it may gain, but also in
terms of maintaining a healthy channel relationship. To the extent that the monetary payoff is
more important for the channel relationship that is temporary and asymmetric in favor of the
manufacturer, one would expect that a nonlinear pricing contract is more likely to emerge from it.
When the channel relationship is for the long haul with a powerful retailer, one would expect that

a constant wholesale price is more likely to be the channel coordination mechanism of choice.

6 Extensions

The analysis we have conducted so far is in the spirit of examining whether “profit maximizing-firms
will have an incentive to act in a manner that is perceived as fair if the individuals with whom they
deal are willing to resist unfair transactions and punish unfair firms at some cost to themselves”
(Kahneman, Knetsch, and Thaler 1986). However, in practice, the manufacturer may be fair-
minded, too, and the fair-minded manufacturer and retailer may not share a common criterion for
fairness. Could such a channel be coordinated with any pricing mechanism discussed previously?
Could a fair relationship emerge in such a channel?

We investigate those questions in this section by allowing the manufacturer also to be fair-
minded. For that purpose, we assume that the manufacturer considers a payoff of um as the fair
payoff to itself, where p > 0 is a positive, exogenous parameter analogous to  in our basic model
and 7 is the retailer’s monetary payoff. With its fairness concerns, the manufacturer no longer

strives to maximize only its monetary payoff. Its objective is to maximize its utility defined as

U(X,p) = II(X,p) + fm(X,p), (6.1)

where X is the manufacturer’s decision variable(s) and

fm(va) = Qo maX{MW(va) - H(va)70} — Bo maX{H(va) - HW(va)7O}'
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For the same reason as in our basic model, we assume Gy < ag and 0 < By < 1. Note that our basic
model is a special case of the extended model with cg = 0 and Gy = 0.

We first analyze this extended model with the manufacturer only charging a constant wholesale
price. When both channel members care about fairness, what they each consider as fair is an
important barometer for gauging the outcome of channel interactions. On the one hand, the
retailer considers a payoff of vII as equitable. This means that the retailer considers %HC to be
the equitable share of the channel profit for its participation in the channel. On the other hand, the
manufacturer considers its own equitable share to be ﬁﬂc. The sum of these two equitable shares
is the minimum profit that the channel has to produce in order to satisfy both channel members’
desire for an equitable outcome. We refer to this minimum channel profit as the Equity-Capable
Channel Payoff (ECCP). We have

© _ My tptyt+ iy
I, = II..
py +pty 1

’YHC—i—

ECCP =
147 T+p

(6.2)

In the case where ECCP > 1l. for a channel, or uy > 1, we shall refer to this channel as
the acrimonious channel. In this channel, the two channel members jointly desire more monetary
payoffs than what the channel is capable of producing and hence either upstream or downstream
inequity will surface regardless of whether the channel is coordinated or how it is coordinated. In
the case where ECCP < II. or py < 1, we shall refer to this channel as the harmonious channel.

For this channel, an equitable division of channel profits is feasible. We summarize our analysis of

the case where the manufacturer only uses a constant wholesale price in the following proposition.®

Proposition 6 The manufacturer can use the same wholesale price as contained in Proposition

1 to coordinate an acrimonious channel as long as it s not too averse to its own disadvantageous

mequality or apy < ﬁ It can do the same to coordinate a harmonious channel as long as it is not

. : : : 1 1 -1
sufficiently averse to its own advantageous inequality, or By < S if B = jE= and a > mam{:ler—v, G}

and By < 1 4f 8 > ﬁ and o > mam{%,ﬁ}.

5The detailed analysis for the extension and proofs for all propositions in this section are contained in Optional
Appendix C and it is available from authors upon request.

19



Intuitively, when charging a constant wholesale price to coordinate the channel, the manufac-
turer must rely, as we have discussed before, on the retailer’s desire to effect an equitable outcome
to align the retailer’s interest with the channel’s. In turn, this means that the manufacturer must
be willing to make the sacrifice and bear any disadvantageous (advantageous) inequity when dealing
with the acrimonious (harmonious) channel, since the retailer must not bear any. That is why «ayg
(Bo) must be sufficiently small when facing the acrimonious (harmonious) channel.

In the case where the manufacturer uses a nonlinear pricing mechanism, we can analogously
distinguish, from the perspective of the manufacturer, the acrimonious channel from the harmonious

channel by testing whether py > 1+ é We summarize our analysis in the following proposition.

Proposition 7 The manufacturer will use the same two-part tariff (quantity discount) schedule

14+

as in the basic model to coordinate the acrimonious channel if cg < ai—1-a and the harmonious

channel if By < ag and By < 1 (o < ﬁ)

Intuitively, facing an acrimonious channel, the manufacturer will once again have to suffer disad-
vantageous inequality itself to coordinate the channel and thus must have some tolerance for it to
embrace channel coordination. When facing a harmonious channel, the manufacturer must suffer
advantageous inequality to bring about channel coordination and hence it needs to have a sufficient
tolerance for it. In either case, the retailer suffers from disadvantageous inequality as in our basic
model.

Thus, our analysis of the extended model suggests two important conclusions. First, the results
from our basic model are not qualitatively altered when the manufacturer also becomes fair-minded.
From a technical perspective, this conclusion is rather expected as the retailer makes its decision
after the manufacturer. Second, a harmonious or equitable channel relationship is harder to come
by when all channel members are averse to inequity. This outcome may seem counter-intuitive at
first, but it is quite reasonable upon some reflection. It captures the fact that it is harder to build

harmony when each channel member views equity from their own parochial perspective. In effect,
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fairness concerns can become a source of friction in channel relationships.

7 Conclusion

In this paper, we take the first step to incorporate fairness concerns into the theoretical literature
on channel coordination. Past studies in behavioral economics and in marketing have shown that
fairness is an important norm that motivates and regulates channel relationships, and fairness
concerns on the part of practitioners often shape and govern their on-going channel interactions.
Therefore, for the sake of realism and relevance, it is important for theoretical research on channel
coordination to include fairness concerns and to explore their implications for designing a channel
coordination mechanism. Indeed, our analysis shows convincingly that fairness can alter channel
interactions and relationships in four significant ways.

First, because of the retailer’s concerns with fairness, the problem of double marginalization
need not always be present in a channel. This means that past research focusing exclusively on
monetary payoffs has, on the one hand, exaggerated the problem of double marginalization in
distribution channels and, on the other hand, underestimated the extent to which fair-minded
channel members align their interests and cooperate with each other for the common good of the
channel. Said differently, because of fairness concerns, there are more ways to coordinate the
conventional channel, as a constant wholesale price can also do the job.

Second, the mechanism through which a specific pricing contract coordinates the conventional
channel in the presence of fairness concerns is quite different from that in their absence. With
fairness concerns, the retailer has an incentive to effect an equitable outcome based on which
channel coordination can be achieved through a constant wholesale price. In the case of using
a nonlinear pricing mechanism, the manufacturer must heed the retailer’s incentive to distort its
price out of fairness concerns. Because of these new incentives, the managerial intuitions we have
gained from past research need to be re-calibrated.

Third, with fairness concerns in a channel, the manufacturer is not in a position to claim all
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channel profits, even as the initiator of channel coordination who cares only about monetary payoffs.
Indeed, as our analysis has shown, the monetary payoffs to the retailer can be higher than to the
manufacturer, even when a nonlinear pricing contract is used. Therefore, the division of channel
profits will depend not only on whether the channel is coordinated, but also on what constitute an
equitable payoff to the retailer and how averse the retailer is to inequity. The latter two factors
add two new dimensions to channel management and can significantly expand the scope of future
theoretical research on channel coordination.

Fourth, fairness concerns do not always bring an equitable outcome in a channel, as part of a
firm’s objective is to maximize its monetary payoffs. Indeed, our analysis shows that a harmonious
channel relationship is an exception rather than a norm, especially when all channel members are
fair-minded. In a coordinated channel, the manufacturer may suffer from either advantageous or
disadvantageous inequality, while the retailer suffers from disadvantageous inequality. Our norma-
tive analysis puts in a new perspective the frictions and conflicts commonly observed in the channel
context—perhaps they are all the necessary evil associated with pursuing the maximum channel
profit!

While we believe that our analysis has generated some significant new insights, it is important
to point out some important limitations of our model that future research can investigate further.
First, we take it for granted that a firm’s concern with fairness is an “automated,” non-strategic
behavior. We do not look into the process through which such fairness concerns may be formed in a
channel context. Presumably, repeated interactions, which we do not model here, may be conducive
to their formation, through punishing any opportunistic behavior. Second, in our analysis, we take
as exogenous the equitable payoffs for each channel member. However, what is considered equitable
and what is not can have a significant impact on the division of channel profits. Therefore, it is
important for future research to investigate how such equitable payoffs are formed and accepted

in a channel context. Third, we do not look into how imperfect information may affect channel
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interactions in the presence of fairness concerns. Potentially, this is a very fruitful area for future
research. Finally, much more research is required to explore the implications of fairness in different
channel structures.

Notwithstanding those limitations, we hope that this initial step we have taken will sparkle

more interest in pursuing this exciting line of research in the future.
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Appendix A

Proof of Manufacturer’s Decisions for Constant Wholesale Price. When the man-
ufacturer sets a wholesale price w, the retailer will choose p(w) as in equation (2.12). If the
manufacturer chooses a wholesale price from range w < ws, then the manufacturer’s optimization

problem is given by

max,, (w—c)(a—bp), (A1)
p = atbw By(w—c)
5.t 2 2(1-7) (A2)
w < wo

The optimal wholesale price and the manufacturer’s profit are given below

(a—bc)*(1-P) : 1-2y

. 1—2 AL LINNC .0 fo<pg< =1

w= {wl if 0 < ﬁ < TJ and II= 8b(1b—ﬁ2—1ﬁy) H0<f< 15 (A3)
wy  otherwise % otherwise

where ﬂn'::(a+32¥i;§?E3§byc.

If the manufacturer chooses a wholesale price from range wo < w < wy, then the manufacturer’s

optimization problem is given by

max,, (w —c)(a—bp), (A4)
p=w+y(w—rc)
s.t. w > wo (A5)
w < wq

The optimal wholesale price and the manufacturer’s profit are given below

. (a=be)*(1-B)y 1
w = {?’2 H0SF<rs g 1= W= menp P00 (A6)
wyr otherwise 4(12(71 f}y) otherwise
where wr; = %.

If the manufacturer chooses a wholesale price from range w > wj, then the manufacturer’s

optimization problem is given by

max, (w—c)(a— bp), (A7)
_ atbw | oy(w—c)
st { P="3% T 3(ta) (A8)
w > wi
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The optimal wholesale price and the manufacturer’s profit are given below

(a—bc)? (14a) . 2v—1
_ . 2v—1 —_— e
w— {wnf if0<a< —117 and I — 8b(1+a2+cw) f0<a< Ty (A9)
w;  otherwise % otherwise
_ _ (a+bc)(1+a)+2abyc
where Wi = W(itatoay)

Therefore, the manufacturer will compare the resulting payoffs to determine the globally optimal

payoff. The globally optimal wholesale price and profits are given by

* — * —bc)?(1— : -

:wI,H:% 1f0§ﬂ§%anda25
—_— 2 . —_ —

=wrr, II* = (gb(fi)ag:;r’%) if 11+2,;Y <ﬂ<ﬁ and < a<a

—bc)?(1— e 1-2 =
= wy, I = b((‘iiﬁczﬁ(’wg)& if 71 << ﬁ and a > max{a, 5}

5 5 8 5 8 &8 8§

:117111,1'[*:% ifﬁzﬁandﬁ§a<% (A10)
* =y, II* = ‘(12(7129;) if 8= ﬁ and « Zmax{%,ﬂ}
*ZQIJ[[],H*:% ifﬁ<ﬁ<1andﬁ§a<%

* = wyy, II* = Z(lz(_l?g; ifﬁ <p<1 andazmax{%,ﬂ}

(1—B—By—27)*—86>
82— (1-B—Br—27)% °

where a = It is straightforward to calculate the retailer’s utility and profits,

given equations (A10) and (2.12). Furthermore, the retail price equals the channel coordinating

retail price p = p* = %é’c in the fifth and seventh cases in equation (A10), i.e., § > ﬁ and
12
a > max{%, B}. In both cases the retailer’s utility and profit are given by 7* = u* = (Zb(f?w;'

Appendix B

Proof of Retailer’s Decisions for Two-Part Tariff. The analysis of the retailer’s decisions
proceeds in three steps. 1). We determine the retail price and the retailer’s utility when it has
disadvantageous inequality, i.e., when the retailer’s profit is lower than its reference profit vII. 2).
We determine the retail price and utility when the retailer has advantageous inequality. 3). We
compare the resulting utility to determine the optimal retail price and utility for the retailer.

Disadvantageous Inequality. The retailer has disutility from disadvantageous inequality if the
retailer chooses a retail price such that its profit is not higher than its reference profit, i.e.,
m(w, F,p) — yIl(w, F,p) = (p — w)(a — bp) — F — v[(w — ¢)(a — bp) + F] < 0. This is equiva-

lent to ¢(p) = bp? — [a+bw +by(w — ¢)]p+ aw + ayw — ayc+ (1++)F > 0. Therefore, the retailer’s
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optimization problem, conditional on disadvantageous inequality, is given by

max, u(p)= (p—w)(a—"bp)—F —afy[(w—c)(a—bp)+ F] - [(p —w)(a - bp) — F]}(B1)

st. d(p) >0 (B2)

The optimal retail price and the maximum utility for the retailer, conditional on disadvantageous

inequality, are given below

_ {131 if A < (Ha)QbQ 2(w — ¢)? ond = u(pr) A< a7 )2b2 2(w — c)? (B3)
p1 otherwise u(py) otherwise

where p; = a+bw + O‘QAE(luj_;‘;), P = a+bw+b7(21270)7\/z, and A = [a — bw — by(w — ¢)]? — 4b(1 +v)F.

Advantageous Inequality. The retailer has disutility from advantageous inequality if the retailer
chooses p such that w(w, F,p) — yIl(w, F,p) > 0, or ¢(p) < 0 where ¢(p) is same as in disadvan-
tageous inequality section above. Therefore, the retailer’s optimization problem, conditional on

advantageous inequality, is given by

max, u(p) = (p —w)(a —bp) = F = f{{(p —w)(a = bp) = F] = 7[(w = ¢)(a — bp) + F]}(B4)

st ¢(p) <0 (B5)

The optimal retail price and the maximum utility for the retailer, conditional on advantageous

inequality, are given below

S 1322 2 ~ 2 2
—{]31 1f0§4§(1_ﬁ)2b'y (w—c) and " u(}il) 1f0<A<( by Y (w —¢) (B6)
Do otherwise u(p2) otherwise

where py = 4Ebw — i 27((11:%;), and both p; and A are same as in disadvantageous inequality section.

The retailer’s optimal decision will depend on whether its utility « in equation (B3) is larger
than that in equation (B6). From equations (B3) and (B6), we can show that the retailer’s optimal

price and utility are given by

p(w, F) =p1, w(w,F) =u(p1) if A< (HQ)Q b2y (w — c)?
p(w, F) =p1, uw(w, F) =u(py) if (1+ Ty b2 Vw—c)? <A< (1—1ﬁ)2 b2y2 (w — ¢)? (BT7)
p(w, F) = p2, w(w, F) =u(pa) if &> a7 ﬁ) b2y (w — ¢)?
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Proof of Manufacturer’s Decisions for Two-Part Tariff. Given the retailer’s price
p(w, F'), the manufacturer will determine its optimal two-part tariff (w, F') through the comparison
of resulting payoffs for the three ranges of A in equation (B7). We first derive the manufacturer’s
optimal (w, F') and compute its maximum payoff conditional on A < mb%ﬂ (w — ¢)?, then we
show that such payoff will always be larger than that in each of the other two ranges. That is, the

manufacturer will always prefer to choose (w, F') such that A < mblﬂ(w —c)2.

If the manufacturer chooses A < a + oy 50?72 (w — ¢)?, then its optimization problem is given
below
max,, p H(w, F) = (w—c)(a—bp) + F, (B8)
u(p) = 0
s.t. D =D1 (B9)
2.2 2
A < (1+a) zb°v*(w — ¢)

Since II(w, F') is increasing in F' and the retailer’s price p; is independent of F', the manufacturer will
choose the highest F’ while keeping the retailer a willing participant of the channel and then choose

the optimal w to maximize its payoff. It is straightforward to show that such a fixed payment is

(B1—w)(a=bp1) (1+a) —ar(a—bp ) (w—c)
1+a+ay

given by F = . The optimal (w, F') and the manufacturer’s payoff

are therefore given by

Y eserisa)

_ (a—bo)* (14«
= 4b(1+a+avy) (BlO)
I* — (a—bc)? (14a)

T 4b(l+a+tay)
Notice that when the manufacturer chooses (w, F') as in equation (B10), the retail price equals

the channel coordinating price p = p; = a+bc = p*. Therefore the channel profit in this scenario

is equal to the maximum channel profit II}. Since the retailer has disadvantageous inequality for

A < ﬁb%ﬂ(w —¢)?, i.e., yII > 7, the manufacturer’s payoff satisfies IT > ﬁﬂz If the

manufacturer chooses a two-part tariff (w, F') such that A > b2y2(w — ¢)?, the retailer will

(1+ )?

have either no inequality or advantageous inequality. That is, yIT < m, or II < 5 JWH <73 JWH*

The manufacturer will get strictly lower payoff by choosing A > 0 Jrla)g 7?(w — ¢)? than choosing
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A < mbzﬂ(w —¢)?. As a result, the manufacturer’s optimal two-part tariff and payoff are

given by equation (B10).
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Optional Appendix C

Fair Minded Manufacturer and Retailer with Single Wholesale Price w

We first check whether manufacturer’s concern of fairness could change the channel coordination
conditions in single wholesale price regime, and, if yes, how. Since the retailer makes decisions

solely based on wholesale price w, given w the retailer’s decisions are still given by

po = — S if <

p(w) =< po=w+~y(w—rc) ifwy <w<w (C1)

by — atbw | ay(w—c)

P1= "% S(ra) LW > w

which is same as equation (2.12).

1

Proposition 1 shows that the players will choose the channel-coordinating actions for 8 > 7 =

and o > max{%, (B} when only the retailer cares about fairness, i.e., oy = fy = 0. More specifi-

a—afB—LBbyc+2bvyc

_ 1 —1
Ni—F-0r 1) for f = 1 and o > max{L—W,ﬁ} and

cally, the manufacturer will choose w = wy =

a+bc+2byc

1 y—1
ity for 0> 155 and a > max{

SEeg B}, and the retailer will choose p = p*.

choose w = wy; =
We will check whether the current wholesale price is still optimal for the manufacturer when the

manufacturer cares about fairness.

(a) f =1+ and o > max{32,3}.

When § = ﬁ and o > max{%, (B}, the manufacturer will choose w = w9 in the scenario of

w < wy if it does not care about fairness and the retailer will choose p = po as shown in equation

(2.12). At the point of w = wy = &8 Bhetdbye _ atbetdbne 'y 1)aye

b(1-8—Bv+27) 2b(1+7)
~ (a—bc)(u'y—l){>0 if py > 1
_ — —c) = 2
plp2 —w) = (w =) 2b(1 + ) <0 ifpuy<1 )

Case 1. Acrimonious channel: py > 1. In an acrimonious channel, the manufacturer’s utility



is given by

U(w) = (w = ¢)(a = bpa) — aolp(p2 — w) — (w = ¢)](a — bp2) (C3)

and we have

i =71+ a0+ aon) > 0 (C4)
@2U _
dw? —

Since w < ws, the manufacturer will still choose w = ws if wy provides it with non-negative utility.

Its utility by choosing w = wy is given below

Uw = ws) = (@ —be)*(1 + g 040#’7){_ I ag <

py—1 a5
4b(1 + ) <0 ifag>—1s (C5)

Case 2. Harmonious channel: py < 1. In a harmonious channel, the manufacturer’s utility is

given by
U(w) = (w —¢)(a = bp2) = Bol(w — ¢) — u(p2 — w)](a — bp2) (C6)

and we have

& = —(a_gbc) (1= 8o — Bop)

(C7)
d2U _
aw? =0
Since w < wo, the manufacturer will choose w as follows
w if By <
T T (C8)
<wy if By > THa
and its utility is given by
(a—=bc)? (1—Bo+Bowy) if By < L
0 > m
U(w = wy) = { 4b(1+7) (C9)
(a=bc)*(1-Bo+Bory) 1
> 4b(1+$) : if Bo > 1
Since w = wy is a corner solution for w < ws when § = ﬁ and o > max{%, B}, we also

need to check whether w = ws is a stable solution within the wes < w < w; regime. When the



manufacturer chooses a close to wy wholesale price in the scenario of wy < w < w1, the retailer will

. . . —afB—Bbyc+2b
choose p = py = w+y(w—c) as shown in equation (C1). At the point of w = wy = % =

a+bc+2byc

ity We have

>0 if py>1

oo — w2) = (w2 =€) = (uy = D0ws = ) { 2 1477 (C10)

Case 1. Acrimonious channel: wy > 1. In an acrimonious channel, the manufacturer’s utility

is given by
U(w) = (w —¢)(a = bpo) — ao(py — 1)(w — ¢)(a — bpo) (C11)

and we have

dU — (14 o — aguy)(a + be — 2bw — 2byw + 2byc)

dw
(C12)
LU _ _9p(1 1 -
dwz = —2b(1 +7)(1 + ap — aop)
Since w2 < w < wi, the manufacturer will choose w as follows
w if g < ——
w = ? . 0= NWl—l (013)
> w9 if oy > m
and its utility is given by
(a=be)® (1+ao—aopy) if o < L
Uw = ws) = { Y ) L (C14)
> H(117) if ag > 1

Case 2. Harmonious channel: wy < 1. In a harmonious channel, the manufacturer’s utility is

given by
U(w) = (w —¢)(a = bpo) = Bol(w — ¢) — u(po — w)](a — bpo) (C15)

and we have

U — (1= By + Bowy)(a + be — 2bw — 2byw + 2byc)
(C16)

327% = —2b(1 +)(1 — Bo + Bopy) <0



Since wy < w < wy, the manufacturer will choose w = wy and its utility is given by

(a —be)*(1 — fBo + Bopy)
4b(1 + )

U= >0 (C17)

From Cases 1,2 and Cases 1/,2/, we could have the following conclusion for G = ﬁ and

a Zmax{%,ﬁ}.

(7). If py —1 >0, then

4b(1+7) py—1 (018)
a—bc)? ag—a . !
s (a=b )4(bl(J1r+2) orY) if ap > —L

{w* = W2 p = p* Uw< = (a_bc)2(1+a0_a0u’7) lf (7)) < —1

w* > wo, p>p*, U*
(7). If yy —1 =0, then

% % * (a - bC)2
p— = == ) Clg
w w2, P P, U 4[)(1 ’y) ( )

(@i). If py —1 < 0, then

‘H

4b(1+7)

—be)? (1— .
w* < wy, p=p*, U* > (a 6)42(152;-%#7) if By >

(C20)

-
=

{w* = wo, p= p*’ U* = (a—bc)? (1—Bo+Bory) if ﬁO < -

i
(b) 5> ﬁ and a > max{%,ﬁ}.

1

1 y— a+bc+2bye -
When 3 > = and o > max{{ —r=—J% in the

,Y,ﬁ}, the manufacturer will choose w = wy; = (1)

scenario of wy < w < wy if it does not care about fairness and the retailer will choose p = py =

w + vy(w — ¢) as shown in equation (2.12). At the point of w = wr = %, we have
_ >0 if uy>1
il —w) — (w=) = (- Dw-a { 20 1477 ] (C21)

Case 1. Acrimonious channel: py > 1. In an acrimonious channel, the manufacturer’s utility

is given by

Uw) = (w — ¢)(a — bpo) — ao(y — 1)(w — ¢)(a — bpo) (C22)



and we have

fl_g = (14 ap — agpy)(a + be — 2bw — 2byw + 2byc)

(C23)
U
Gz = —2b(1 4+ )(1 + g — o)

w

The manufacturer will still choose w = wy if w;; provides it with non-negative utility. Its utility

by choosing w = wjs is given below

U(w = wrr) = {1 1) ot (C24)

(a—bc)2(1+ag —aopy) [ >0 ifag < L=
<0 ifoayg>——

Case 2. Harmonious channel: py < 1. In a harmonious channel, the manufacturer’s utility is

given by

U(w) = (w —¢)(a = bpo) = Bo(1 — py)(w — ¢)(a — bpo) (C25)

and we have

dU = (1 — By + Bowy)(a + be — 2bw — 2byw + 2bc)

(C26)
2
a5 = —=2b(1 =)(1 = Bo + Bopy) <0
The manufacturer’s utility by choosing w = wys is given by
_ (a —be)*(1 = Bo + Bopy)
U(w=wyr) = >0 C27
( 1) 4b(1 + ) (C27)
From Cases 1 and 2 above, we could have the following conclusion for g > ﬁ and o >
-1
max{iyﬂ,ﬂ}.
(7). If py —1 >0, then
_be)? _ )
w* = Wrr, p= p*’ U* = (a bC)4(bl(J1rf2) apLry) if ap < u'yl—l (028)
2 .
w* # wyp, p#pt, Ut > (a*bc)4(bl(Jlr_’0j$)*aO/fY) if g > ﬁ
(@). If py —1 =0, then
— be)?
W =@y p = pt, UF = 207 29
I, P=7p BT ) (C29)



(@i). If py —1 < 0, then

(a = bo)* (1~ i + o)

4b(1 + ) (C30)

w* =wr, p=p-, U" =

We can see that manufacturer’s concern for fairness will not affect the coordination of an
acrimonious channel, unless the manufacturer is very averse to its own disadvantageous inequality.

This leads to Proposition 6.

Fair Minded Manufacturer and Retailer with Two-Part Tariff (w, I)

Again, the manufacturer’s inequity aversion parameters are given by Gy < «ag and 0 < Gy < 1.

Given manufacturer’s decisions (w, F'), the retailer will choose retail price p as follows

po=SE G A < bttt —o?
~ a+bw w—c)—+/N .
plw, F) = § fy = “WoVE i 42020 — 02 < A < hmbP(w - o)? 5 (C31)

=t - G A > e - o

where A = [a — bw — by(w — ¢)]? — 4b(1 +7)F.

(a—bc)? (1+a)

,m] when it does

Proposition 3 shows that the manufacturer will choose (w, F)=|[c
not care about fairness. We would like to check whether the solution is still optimal when the

manufacturer does have fairness concern.

(a—bc)2(1+a)] A <

T Tatas) ) b2y (w — c)? is satisfied, and we have

At the current solution [c a +a)2

a—be)?(pya—1—« i =
W1 — w)(a— bpy) — F] — [(w — c)(a — bpy) + F] = @b ma—1 ){>O fuy>14g

4b(1 + o + ay) <0 if,u*ygl—i—%

Case 1. Acrimonious channel: py > 1+ é In an acrimonious channel, the manufacturer’s

utility is given by

Uw, F) = (w = ¢)(a = bp1) + F — aolpu(pr — w)(a = bp1) — pF' — (w = ¢)(a — bp1) — F] (C32)



(P1—w)(a=bp1)(1+a)—ay(a—bp1)(w—c) to let the retailer

The manufacturer chooses a fixed payment F' = Tratay

be a willing participant of the channel. We have

dU _ b(lt+atoay)(w—c)(avapy—a—apa—1—ao)

dw 2(1+a)?
d2U _ b(l4+-atay)(aapy—a—apa—1l—agp) (033)
dw? 2(1+a)?

Therefore,

4b(14+a+av) = apy—1l—«a
)2 (1+a+ap+apa—apaury) (034)
4b(14+a+av)

—be)? _ )
{w* —¢ p=p, U = (a=be)*(I+ataotava—acoawy) ¢ ap < —ta

if a9 > 4o

* * * (a—bc
w*>c¢, p>p*, U > a—1-a

Case 2. Harmonious channel: puy <14 é In a harmonious channel, the manufacturer’s utility

is given by

Uw,F)=(w-c)a—bp1)+F — Bo[(w—c)(a—bp1) + F — u(p1 —w)(a —bp1) + pF] (C35)

Again, the manufacturer will choose a fixed payment F = L=w)(a=bp l)gljfl;?(a*bﬁ D®=9 iy order
for the retailer to be willing to participate in the channel. We have
dU _ _ b(lt+otay)(w—c)(a—aBo+1—Bo+Boapy)
dw — 2(1+a)2 (036)
U _ _ b+etar)(a—afo+1-Fo+boany) _
dw? — 2(1+a)?

Therefore,

(a—bc)*(1 = Bo + o — afo + Boouy)
4b(1 + o + o)

w'=¢, p=p", U= >0 (C37)

Similar with the results in the single wholesale price case, the manufacturer’s concern of fairness

will not change its choice of (w,F') in an acrimonious channel, unless it is very adverse to its

1+a

a—1=a" In an acrimonious channel in which the

own disadvantageous inequality, i.e., ag >

manufacturer is not too averse to disadvantageous inequality or in a harmonious channel, the

(a—bc)? (14a)

,m], which induces the retailer to

manufacturer will always offer the contract (w, F))=|c

choose the channel coordinating retail price p*.



Fair Minded Manufacturer and Retailer with Quantity Discount

When the manufacturer would like to use quantity discount to induce the retailer to choose the
channel coordinating retail price p* and the manufacturer cares about fairness, it will use the

following quantity discount scheme:

1

ko
VS T et ayll TRt ap(D) +ayet ke =], (C38)

D

with the constraints that the retailer has non-negative utility and that the retailer is having disad-

vantageous inequality utility at the channel coordinating retail price p = p*

ke > K9
{w > porre _ atbet2bye (C39)
I+y = 2b(1+n)
— _ 2
where we define kJ = —kl%. If the manufacturer does not have concern of fairness, it will

choose ks = kY and the maximum payoff for the manufacturer is given by equation (4.5).
If the manufacturer cares about fairness, the difference between its profit and reference profit

is given by

4b(1 + p)ke + (k1 — 1 — a + pary + pky)(a — be)?
4b(1 + p)

=0 ikaZIIE:Q
<0 ifky<ko

>0 if ky > ];22
[u(p*™ —w) — (w—c)|D(p*) = {

_ (ki—1—atpoy+pki)(a—bc)?
4b(1+p) )

where ko =
Case 1. Acrimonious channel: puy > 1+ é, ie., 1+a—pya < 0. In an acrimonious channel, we
have ko > k9 > ko for any k; > 0. That is, the manufacturer will have disadvantageous inequality

oU _ _ l4aoputao

for any k1 > 0. Since s = " Tratay < 0, the manufacturer will choose ks = kJ and its utility

will be given by

U:

(a — be)*(ap + a + aga + 1 — aguay) { >0 ifag < ot (C10)

4b(1 4+ o + o) <0 ifoz0>au$f7f{‘_a



Therefore,

¥ 70 o _ % 7% _ (a=bc)?(antatagatl-agpay) I+a
ky=ky, p=p", U = I6(T+a+an) for ao < Zn=1=5 (C41)
* * (a—bc)? (ao+atagatl—aguay) 1+a ’
p 7& P, U™ > 4b(1+a+av) for ag > apy—l—-a

That is, if uy > 1+ é and o < ﬁ’ then the fair minded manufacturer will still choose both

the quantity discount scheme as given by equation (C38) and ks = kj as it does without concern of

1+«

~5 71— however, the manufacturer will not choose the quantity
wy—l-a

fairness. If py > 1+ é and o >
discount scheme (C38) since even the optimal solution kY will provide it with negative utility.

Case 2. Harmonious channel: puy < 1+ é In a harmonious channel, we have ko > k3.

(a—bc)*p

o) - If choosing ko < l%g, the

If choosing ko > ko, the manufacturer gets a utility U =

manufacturer is having disutility from advantageous inequality and we have

— —b 2 1 _ _ .

k; _ kg, p=p*, U= (a—bc)*( Z;)?1+%ﬁiaff+ﬂoua7) >0 iffy < ﬁ (042)
_ 2 .

ks =k, p=p*, U* = Gt > 0 if fo > 71

Therefore, the fair minded manufacturer will still choose k3 = kJ as it does in ag = By = 0
scenario, if it has small inequality aversion parameters «g and (y. Only in an acrimonious channel
with ag > ﬁ or in a harmonious channel with Gy > ﬁ, it will deviate from ko = k9. In the

latter case, however, it will still use the proposed quantity discount scheme with k3 = ks, which

induces the retailer to choose the channel coordinating retail price p*.



