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Ownership Coordination in a Channel: 
Incentives, Returns, and Negotiations 

 
Abstract 

 
 In many industries firms have to make quantity decisions before knowing the exact state of 

demand. In such cases, channel members have to decide which firm will own the units until demand 

uncertainty is resolved. The decision about who should retain ownership depends on the balance of 

benefit and risk to each member. Ownership, after all, is costly. Whichever member owns the units 

accepts the risk of loss if more units are produced than can be sold. But ownership also grants firms the 

flexibility to respond to demand once it becomes known by adjusting price. In this study, we analyze 

ownership decisions in distribution channels and how those decisions are affected by demand uncertainty. 

We model demand based on micro-modeling of consumer utility functions and capture demand 

uncertainty related to market size and price sensitivity. This study shows that as long as the degree of 

uncertainty about market size is intermediate, the retailer and the manufacturer both benefit when the 

manufacturer maintains ownership of the units. But when there is substantial uncertainty about market 

size, the retailer and the channel are better off if the retailer takes ownership but the manufacturer still 

prefers to maintain ownership. Thus, there is potential for channel conflict regarding ownership under 

high levels of uncertainty. We show that, using product returns, the manufacturer can achieve the same 

outcome under retailer ownership as under manufacturer ownership. This provides an additional new 

rationale for the prevalence of product returns. The first-best outcome (from the perspective of total 

channel profit), however, is under retailer ownership without product returns when uncertainty is high 

(i.e., product returns reduce the total channel profit). Negotiations between the manufacturer and the 

retailer can lead to the first-best outcome but only under quite restrictive constraints that include direct 

side payments by the retailer to the manufacturer and the retailer being pessimistic about its outside 

option (when an agreement cannot be reached) during the negotiation. 

 

Key words: Channels; Demand uncertainty; Lead time; Pricing; Product returns; Negotiations. 
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1. Introduction 

One of the important tasks facing firms in setting up distribution channels is organizing 

different flows through the channel to ensure the best possible performance. Coughlan et al. 

(2006) identified eight generic activities that must be considered: physical possession, 

ownership, promotion, negotiation, financing, risk, ordering, and payment. In this paper we 

investigate how the ownership flow in a channel should be organized. Ownership is the power to 

exercise control over an asset (Grossman and Hart 1986). In a distribution channel, one of the 

ownership decisions is which member should own (control) the inventory carried by the 

channel—the manufacturer or the retailer—and under what conditions.1 

Ownership matters in a channel when demand is uncertain. The firm that owns the units in 

the channel can adjust its actions in response to new information regarding actual demand by 

consumers. For example, if a manufacturer retains ownership of the units in the channel and 

finds that demand for the product is higher than expected, it can increase the wholesale price in 

response. Conversely, a channel member that does not own the units has limited ability to 

respond to new information. If the manufacturer transfers ownership of the units to the retailer 

before learning that demand is higher than expected, the manufacturer loses the ability to 

increase its wholesale price in response. Thus, ownership conveys the ability to respond to 

changes in the market (Grossman and Hart 1986). 

Ownership, however, is risky and hence costly since the owner is liable for any unsold 

units if demand turns out to be low. This risk can prompt each channel member to prefer not to 

own the units (Cachon 2004; Netessine and Rudi 2004). Thus, it is not clear a priori what sort of 

                                                 
1 Another aspect of ownership in a channel is vertical integration—whether channel members should be independent 
entities. This issue has received extensive attention in the literature (see, for example, McGuire and Staelin (1983) 
and Desai et al. (2004)) and is not dealt with in this paper. 
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ownership arrangement is in the best interest of the retailer, the manufacturer, and the channel 

under a particular set of conditions. In practice, we observe firms and industries adopt different 

stances regarding ownership in the channel. L.L. Bean, a direct catalog retailer, takes ownership 

of its merchandise fairly early and makes final, firm commitments to its vendors 12 weeks before 

a catalog reaches consumers. These commitments create inflexibility that costs the retailer $20 

million annually due to stockouts or liquidations (Schliefer 1993). In channels that use 

consignment arrangements, on the other hand, ownership of the units always remains with the 

manufacturer (Dong, Dresner, and Shankar 2007; Rubinstein and Wolinsky 1987). Ownership 

arrangements also change over time in response to changes in conditions. Johnson (2001) 

described a trend in the toy industry to shift ownership of units from retailers to manufacturers. 

Recently, retailers such as J.C. Penney, Sacks, and Macy’s changed their strategies such that 

manufacturers end up carrying more of the inventory in the channel (The Economist 2010). 

What should be the ownership structure in a channel? And how is it affected by the demand 

conditions? In this paper we examine these questions by looking at a channel facing demand 

uncertainty and determine which member in the channel—the manufacturer or the retailer—

should retain ownership of the units. We develop a model in which a manufacturer sells its 

product to a retailer that then sells the units to consumers. The cost of physically handling the 

units is the same regardless of the ownership structure and thus immaterial to the ownership 

decision. Channel members are initially uncertain about the potential demand in the market and 

the units must be produced before this uncertainty is resolved. However, retail prices—and, 

under manufacturer ownership, wholesale prices—can be changed in response to any new 

information about demand. This separation of production and price-setting decisions creates the 



 

 5

basic trade-off of inventory ownership: the ability to respond to demand conditions versus the 

risk of being stuck with unsold units. 

The results show that the manufacturer always prefers to own the units in the channel. The 

retailer, on the other hand, wants to own the units only when uncertainty regarding market size is 

high; otherwise, it prefers that the manufacturer own the units. This misalignment of incentives 

when demand uncertainty is high creates a coordination problem for the channel and can lead to 

channel conflict. We show that the manufacturer can resolve this coordination problem using 

product returns. By letting the retailer own the units and offering the retailer a suitable product 

return program, the manufacturer can achieve the same expected profits as if it owned the units 

in the channel. This point to an additional role and rationale for the use of product returns. 

When demand uncertainty is high, total channel profits are greater under retailer ownership 

without product returns compared to manufacturer ownership or retailer ownership with product 

returns. Therefore, the efficient ownership structure under high uncertainty conditions is retailer 

ownership without product returns. To investigate when channel members may reach the 

efficient ownership structure, we consider potential outcomes of bargaining between the retailer 

and the manufacturer. We show that bargaining can lead to the efficient outcome of retailer 

ownership without product returns if (1) the players’ beliefs regarding the outside option (the 

option available if negotiations fail) are pessimistic and (2) direct side payments from the retailer 

to the manufacturer are possible. 

The remainder of this paper is organized as follows. In the next section we describe the 

previous literature and in section 3 we lay out the model and our assumptions and present our 

basic analysis. We introduce and discuss our results in section 4, discuss how to resolve the 

ownership conflict in section 5 and conclude in section 6. 
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2. Related Literature  

The decision regarding ownership flow in a channel comes down to the benefits and costs 

associated with postponing the transfer of ownership from the manufacturer to the retailer until 

after demand uncertainty is resolved. Intuitively, the ability to postpone decisions until after 

demand is known should be valuable. Ferguson (2003) looked at how a retailer postponing the 

ordering decision (without changing the retail price, which was exogenous) affects the 

manufacturer’s production decision. Cachon (2004) showed that offering advance-purchase 

discounts and allowing the retailer to place some orders before and some orders after demand is 

known can help to coordinate the channel when demand is uncertain. Netessine and Rudi (2004, 

2006) investigated how demand uncertainty affects the use of drop shipping, in which the 

manufacturer/wholesaler owns and stocks the inventory and ships units directly to customers at 

the retailer’s direction. A common theme in these papers is that prices are exogenous and only 

the production decision is considered. In contrast, our focus is on the effect that the ability to 

respond to new information by changing the price ex post (while production decisions must be 

taken ex ante) has on channel members. 

Investigating the effect of the ability to respond to new information by changing the price 

is important in light of a number of papers that point out that the added flexibility from 

postponement may not always be beneficial. Iyer and Padmanabhan (2000) asked when a 

manufacturer should offer flexible terms of trade to a retailer that faces demand uncertainty and 

showed that there are times when a manufacturer will offer rigid rather than flexible terms. 

Similarly, Iyer and Bergen (1997) found that manufacturers may not be better off under quick-

response channel arrangements and that rigid rather than flexible terms may improve quick-
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response arrangements. In a setting of a single manufacturer and multiple competing retailers, 

Iyer, Narasimhan, and Niraj (2007) investigated how improved information affects the 

manufacturer’s preference regarding where to keep the inventory. They found that, with more 

reliable information, the manufacturer prefers to hold the inventory only if the retail market is 

very competitive.2 

The work most closely related to the current study is a paper by Taylor (2006). Taylor 

studied a setting that is similar to the one in our model. Among the questions he posed was when 

a manufacturer should sell to a retailer—whether early or late in the selling season. He showed 

that the manufacturer always (weakly) prefers to sell late rather than early. One can interpret the 

sale-timing decision in Taylor as a decision about when to transfer ownership of the units in the 

channel from the manufacturer to the retailer. Thus, Taylor’s result is equivalent to result 1 in 

section 4, which describes manufacturer preferences regarding ownership of units in the channel. 

We differ from Taylor in viewing the ownership decision as a strategic choice for the channel 

rather than only for the manufacturer. Thus, we consider issues affecting incentives for the 

retailer while Taylor’s model included a constraint that the retailer had to be no worse off under 

manufacturer ownership than under retailer ownership. Our results show that the retailer and 

manufacturer may not agree about who should own the units. Thus, instead of assuming that the 

manufacturer makes this decision, we consider how product returns and bargaining may affect 

how channel members may reach an accommodation regarding the ownership structure. These 

results explain when and why we see ownership rights given to retailers. 

Research has shown that the use of product returns can help coordinate the channel in the 

face of uncertainty (Marvel and Peck 1995; Pasternack 1985). Product returns provide insurance 

                                                 
2 This may be partly due to an increase in manufacturer power as the retail market becomes more competitive. Iyer 
and Villas-Boas (2003) showed in a channel-bargaining model that only a powerful manufacturer will voluntarily 
offer a return policy. 



 

 8

for the retailer against getting stuck with unsold units. Padmanabhan and Png (1997) showed that 

a return policy reduces the dispersion in retail prices between the high and low demand states. 

Our model shows that return policies can help channel coordination, not just in terms of price 

and inventory but also regarding the ownership decision. 

3. Model 

We consider a bilateral channel in which a risk-neutral manufacturer sells its product to a 

risk-neutral retailer that then sells it to consumers. In the beginning, the manufacturer and the 

retailer each have some symmetrical and exogenous uncertainty about demand.3 Then, at a later 

point, they learn true demand for the product in the market. Production decisions must be made 

before the firms learn the true demand state but pricing decisions can be made after. 

This setting is typical of industries such as fashion and toys that must commit to a 

production quantity very early in the planning cycle. In the fashion industry, for example, lead 

time between the start of production and availability of those units for sale can be as long as 

twelve months (Fisher and Raman 1996). In these industries, production decisions are typically 

made under conditions of more severe uncertainty than are pricing decisions and changing the 

initial production plan at a later point in time is very costly when possible at all (see, for 

example, Caruana and Einav (2005), Fisher and Raman (1996), Johnson (2001), and Schliefer 

(1993)). 

Given these conditions, it is natural to ask which channel members have incentives to own 

the units produced until the pricing decision must be made. If the manufacturer retains 

ownership, it can adjust the wholesale price in response to reduced demand uncertainty but also 

risks being stuck with units that cannot be sold or can be sold only at a deeply discounted price. 

                                                 
3 An analysis of the asymmetric information case is available from the authors. We briefly summarize the 
conclusions in the discussion section. 
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The retailer can always adjust the retail price as it learns more about demand. If the retailer takes 

ownership of the units, the wholesale price charged by the manufacturer is fixed and the retailer 

reaps most of the windfall if demand turns out be high but suffers being stuck with unwanted 

units if demand turns out to be low. 

The sequence of events in the model is as follows. Under the retailer ownership scenario, 

the retailer assumes ownership of the units before the uncertainty is resolved (Figure 1a). The 

manufacturer sets a linear per-unit wholesale price4 and the retailer decides how many units to 

order. These decisions are made while channel members remain uncertain of the demand 

conditions. The units are produced and delivered to the retailer. After the firms learn the true 

demand conditions, the retailer sets the retail price. Any unsold units are scrapped. Under this 

scenario, the retailer bears the cost of unsold inventory. 

Under the manufacturer ownership scenario, the manufacturer retains ownership of the 

units until the uncertainty is resolved (see Figure 1b) and the retailer places its order with the 

manufacturer only after learning what the true demand in the market is. The manufacturer 

decides how many units to produce based on its estimate of how many units the retailer will 

order. After the firms learn the true demand condition, the manufacturer sets the wholesale price 

and the retailer places orders with the manufacturer and sets the retail price. The manufacturer 

ships the requested units to the retailer and scraps any leftover units. Under this scenario, the 

manufacturer bears the cost of unsold inventory. 

As a reference, we also depict in Figure 1 (see Figure 1c) the sequence of events when 

there is no lead time in the channel. In that case, production takes place after the demand 

                                                 
4 We consider in this analysis only linear per-unit wholesale arrangements. This is a reasonable starting point in 
view of the wide use of such arrangements in practice (Lariviere and Porteus 2001) and because it is the optimal 
outcome expected of bargaining in channels under uncertainty (Iyer and Villas-Boas 2003). In addition, 
understanding firms’ incentives under linear contracts is a necessary first step in determining whether more complex 
arrangements such as side payments and nonlinear prices are called for. 
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uncertainty has been resolved and both wholesale and retail prices are set after demand is known. 

Note that ownership in this case does not matter because all decisions are made after the 

uncertainty is resolved. 

Insert Figure 1  

Demand Uncertainty 

We model demand and uncertainty in the following manner: Let  be consumers’ 

valuation of the service provided by the product. We assume that  is distributed uniformly in the 

interval [0,

1

]; that there are  consumers in the market, each independently drawn from the 

distribution of ; and that each consumer uses at most one unit.5 From these assumptions, the 

quantity demanded as a function of price, p, is 

Pr[ ] [1 Pr[ ]] (1 ) (1 ).
1/

p
q p p p      


          

Thus, the market demand function q is given by  

)1( pq    

where represents market size and  represents consumer price sensitivity. 

There are two possible sources of uncertainty: (1) the firm may be uncertain about the 

exact number of consumers in the market,  ; and/or (2) the firm may be uncertain about 

consumers’ valuation of the product, which in this case means uncertainty regarding the upper 

bound of the valuation distribution. Uncertainty regarding consumer valuation is reflected as 

uncertainty regarding the price sensitivity in the market,  . 

                                                 
5 These assumptions lead to a linear demand-function formulation. We also conducted an analysis using an 
exponential demand formulation. All of the results of the linear case hold for the exponential case as well. Details 
are available from the authors upon request. 
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We assume that the manufacturer and the retailer are uncertain about the true market size, 

which can be large (h) with probability θ or small (l) with probability (1–θ) where h> l. 

Note that, as the difference between the high demand state and low demand state increases, the 

standard deviation, which is a measure of uncertainty, increases. We also looked at the effect of 

having uncertainty regarding price sensitivity (and on both market size and price sensitivity). 

Since we find that ownership decisions are not affected by uncertainty about price sensitivity, we 

do not present those results here.6 

Note that, in contrast to the usual linear demand function formulation, in equation 1 we 

keep   as a multiplicative term outside the parentheses. This is done to avoid confounding the 

effects of potential market size (number of consumers) and price sensitivity. It is common to 

write the preceding demand function in reduced form as pq '  with  '  and to model 

uncertainty as an additive linear error term on   while keeping '  fixed. Such an approach 

confounds uncertainty regarding the number of consumers and their valuations of the product 

because keeping '  fixed requires that  must change in negative correlation to . This 

confounding causes problems in interpretation of the mathematical results. To avoid this, we use 

the demand formulation in equation 1. 

Costs 

 Regarding costs, we assume that there is a constant marginal cost of production, c, per 

unit; the retailer’s marginal cost is zero; the holding cost is zero;7 and the unsold units are 

scrapped with no cost or value to either the manufacturer or the retailer. 

 

                                                 
6 Details of the price-sensitivity analysis are available from the authors. 
7 All of the results directly extend to the case of a positive symmetric holding cost, h>0. Details are available from 
the authors upon request. 
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4. Ownership Incentives  

In this section we look at the incentives of the manufacturer and the retailer to maintain 

ownership over the units in the channel. We analyze the two scenarios of manufacturer and 

retailer ownership as a game between a manufacturer and a retailer in which the manufacturer 

acts as the Stackelberg leader and the retailer as the follower. The analysis is straightforward; the 

details are omitted here and can be found in the appendix. The equilibrium outcomes of the 

analysis are given in Table 1.  

 

INSERT TABLE 1 

 

Retaining ownership of the units in a channel until uncertainty is resolved exposes a firm 

to the risk of not being able to sell all the units. If the optimal sale quantity turns out to be 

smaller than the number of available units by , then the firm wastes money (c  for a 

manufacturer that retains ownership and w  for a retailer that retains ownership). On the other 

hand, owning the units provides a firm with another degree of freedom in responding to eventual 

demand conditions. For example, a manufacturer that owns the units can adjust the wholesale 

price according to revealed demand. If, on the other hand, ownership is first transferred to the 

retailer, the manufacturer must fix the wholesale price before demand is revealed and cannot 

adjust it later. The added flexibility is useful if the firm finds it profitable not to sell all the 

available units when demand is low. The firm can then restrict the quantity sold by setting a 

higher price. For example, the manufacturer can set a higher wholesale price that results in the 

retailer ordering (and selling) fewer than the number of units available in inventory. 
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 The analysis results (see Table 1) show that for the manufacturer the benefit of ownership 

is always at least as great as the cost of ownership. Thus, letting 1
c

k



  :  

 Result 1 (manufacturer incentives): The manufacturer always (weakly) prefers owning the 

units. The manufacturer strictly prefers to own the units when the difference in market size is 

sufficiently large ( k
h

l 



) and is indifferent when the difference in market size is small 

 (
h

lk



 ). 

 The only way in which the manufacturer can respond to the actual demand conditions is by 

retaining ownership of the units in the channel and changing the wholesale price in response to 

new information about demand. The benefits of doing this are especially large when the potential 

difference in market size is large. At the same time, the manufacturer can restrict the potential 

cost of ownership by restricting a priori the production quantity. As a result, the cost of 

ownership for the manufacturer is never greater than the benefit of ownership.8 

 Result 2 (retailer incentives): The retailer prefers to own the units when there is a large 

difference in market size (
2

k

h

l 



), prefers manufacturer ownership when there is an 

intermediate difference in market size ( k
k

h

l 



2
), and is indifferent when the difference in 

market size is small (
h

lk



 ). 

 The retailer, as opposed to the manufacturer, can always adjust its price to changes in 

demand regardless of ownership. The benefit of ownership to the retailer stems from the lower 

                                                 
8 When the difference in market size is small and the production quantity is optimal, all of the units are sold 
regardless of the actual demand condition and it does not matter who owns the units. 
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wholesale price the manufacturer has to offer to convince the retailer to carry sufficient inventory 

in the face of uncertainty. This benefit increases with the level of uncertainty about demand. The 

potential cost of ownership for the same level of inventory is greater for the retailer because the 

wholesale price is greater than the production cost. Therefore, for the retailer the benefit of 

ownership outweighs its cost only under a relatively large difference in market size. At a lower 

level of difference in market size, the cost outweighs the benefit and the retailer prefers that the 

manufacturer own the units. At even lower levels of market size difference, the entire inventory 

will be sold regardless of demand conditions and it does not matter who owns the units. 

 Result 3 (total channel profit): Total channel profit is greater under retailer ownership 

when the difference in market size is large (
2

k

h

l 



) and under manufacturer ownership when 

the difference in market size is intermediate ( k
k

h

l 



2
). Channel profits are the same 

regardless of ownership when the difference in market size is small (
h

lk



 ).  

INSERT TABLE 2 

 
The results point to several important implications. First, it does matter who owns the 

units in a channel. Specifically, it matters when the potential difference in market size is large 

enough (see Table 2). For intermediate differences in market size, the manufacturer should retain 

ownership of the units. Since this arrangement also benefits the retailer, it is reasonable to expect 

that the manufacturer and retailer can reach an arrangement that keeps ownership with the 

manufacturer. When there is a large difference in market size, the retailer would like to have 

ownership of the units. However, in this case the manufacturer’s interest differs from the 

retailer’s interest in that the manufacturer also prefers to retain ownership. Since in this case total 
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channel profits are greater under retailer ownership (see result 3), there are potential 

arrangements under which both benefit when the retailer assumes ownership. This may explain 

cases in which we observe retailer ownership in practice. Of course, the fact that an agreement is 

possible does not mean that the parties will reach one so there is the potential for channel conflict 

under these conditions. 

To illustrate the importance of these results, consider one possible set of parameters: 

 = 0.04,  = 0.5, and c = 4. In this case, if expected market size in the low demand state is 68% 

or less than that of the high demand state, it matters who owns the units in the channel. If the 

low-demand market size is even smaller (34% or less of the high-demand market size), the 

manufacturer and the retailer will have opposing interests regarding ownership of the units. The 

profit implications are substantial. For example, if h = 200 and l = 60, the manufacturer’s 

profits are 64% higher under manufacturer ownership than under retailer ownership, but the 

retailer’s profits are 148% higher under retailer ownership than under manufacturer ownership. 

It matters who owns the units in the channel only if the firm that owns the units finds it 

optimal to restrict sales in a low-demand case to less than the available inventory.9 The more the 

sale quantity in the low demand state is restricted, the more important the ownership issue 

becomes. The critical threshold 1
c

k



  , which determines when ownership matters and when 

the manufacturer and retailer both want to own the units, is the ratio of the actual production 

quantity to the number of units the manufacturer would like to sell ex post when market size 

turns out to be large. Thus (1–k) can be thought of as a measure of the reduction in quantity 

produced because of demand uncertainty on the part of channel members. The greater the 

                                                 
9 Notice that the production quantity is the same regardless of whether the manufacturer or the retailer owns the 
units. Therefore, it does not affect the question of ownership. 
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reduction in production, the fewer units the channel carries and, therefore, the benefit of 

ownership is reduced and ownership matters only at larger potential differences in market size. 

Not surprisingly, demand uncertainty leads to lower production as the production cost (c ) and 

consumer price sensitivity levels (  ) rise. Thus, k  increases with θ and decreases withc  and  .  

The incentive misalignment between the retailer and the manufacturer regarding ownership 

when the difference in market size is large enough shows that the ownership decision presents a 

coordination problem for the channel and can potentially lead to conflicts in the channel. A 

natural question is what types of arrangements can help channel members avoid this conflict. We 

turn our attention to this question in the next section.  

 

5. Resolving the Ownership Conflict 

 We consider two mechanisms that can help resolve the ownership conflict. First, we 

investigate whether the manufacturer offering a product return arrangement can coordinate the 

channel. We show that by offering product returns the manufacturer can achieve the same profit 

under retailer ownership as can be achieved under manufacturer ownership. This means that the 

manufacturer no longer cares who owns the units; the conflict disappears and the retailer will 

own the units. 

 While product returns solve the potential channel conflict, total channel profits with 

returns are less than those without. In section 5.2 we study whether negotiations between the 

manufacturer and the retailer can resolve the ownership conflict and help achieve the efficient 

outcome. We show that negotiations can lead to retailer ownership and to an efficient outcome if 

side payments from the retailer to the manufacturer are feasible. However, even with side 

payments allowed, it is not always the case that negotiations will resolve the ownership conflict 
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and lead to the efficient outcome. Thus, we must conclude that, in many cases, achieving the 

efficient outcome will not be easy and may not be feasible. 

5.1 Product Returns 

 The loss from carrying unsold units is greater for the retailer than for the manufacturer 

(since wholesale price is greater than the production cost). Facing the same level of uncertainty, 

the retailer is more reluctant to carry the same level of inventory. To convince the retailer to 

carry more inventory, the manufacturer has to lower its wholesale price significantly. This is why 

the manufacturer’s profit is less under retailer ownership than under manufacturer ownership. 

 A common method manufacturers use to protect retailers from uncertain demand is to 

offer product returns. With product returns the retailer can return unsold units to the 

manufacturer and receive a (partial) refund for the units. Product returns partially insure the 

retailer against the risk of getting stuck with unsold units, thereby reducing the uncertainty the 

retailer faces. This allows the manufacturer to increase (or, more precisely, not decrease as 

much) its wholesale price, improving the manufacturer’s profits under retailer ownership, 

potentially to the point that the manufacturer’s incentives change and it would prefer retailer 

ownership. 

 Let r be the return refund offered by the manufacturer ( r w ). The manufacturer makes 

decisions on wholesale price, w, and return, r, simultaneously. Recall that it is optimal to sell all 

of the units in the high demand state so the return refund does not affect the retail price in the 

high demand state. In the low demand state, the retailer’s profit is ( )rl l l lp q r Q q     where Q 

is the order quantity and ql is the quantity sold in the low demand state. The profit can be 

rewritten as ( )l lq p r Qr  . Note that the last term is already fixed at this point (Q units have 

already been ordered) from the retailer’s pricing perspective. Thus the refund is exactly like 
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another variable cost and the optimal retail price in the low demand state increases with the 

refund amount, * 1

2l

r
p





 .  

The retailer orders the amount, Q, which maximizes its expected profit over both demand 

states given w and r. The manufacturer sets w and r to maximize the following expected profit: 

( ) (1 ) ( )m lw c Q r Q q      . The solution for this optimization problem yields 

* * * ( )1 1
,

2 2 4
ret ret ret

ha cc
w r and Q

 
  


   . Comparing the results under retailer ownership 

with product returns to the results under manufacturer ownership, we find that: 

 Result 4: The manufacturer’s and the retailer’s expected profits under retailer ownership 

with product returns are equal to those under manufacturer ownership. 

 Using product returns, the manufacturer can earn the same expected profit as if it had 

ownership, making the manufacturer indifferent to who owns the units. This provides one way to 

resolve the ownership conflict. The manufacturer is willing to let the retailer own the units 

because the product return program allows it to earn the same level of profit. 

 A product return arrangement enables the manufacturer to earn more because it reduces 

the retailer’s risk and allows the manufacturer to charge a higher wholesale price (compare *
retw  

to the optimal wholesale price under retailer ownership in Table 1). The sale quantity in the high 

demand state (and the production quantity) is the same regardless of the return program so the 

higher wholesale price leads to greater profits if demand is high. On the other hand, if demand is 

low, the return program hurts the manufacturer’s profit. But the combined effect is still positive 

for the manufacturer. In essence, by offering product returns, the manufacturer transfers some of 

the risk from the retailer to itself. This translates into a larger variance between the profits of the 
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high and low demand states. The compensation for the increased risk is the greater expected 

profit for the manufacturer.  

 Allowing product returns (refunds) increases retail price in the low demand state and 

reduces sales. The optimal size of the refund is such that the quantity sold in the low demand 

state is the same under product returns as under manufacturer ownership. Thus, both product 

returns and manufacturer ownership lead to the same number of units sold, which means that 

consumer surplus and total channel profit are the same as well. Recall that the total channel 

profit under manufacturer ownership is less than under retailer ownership without returns when 

the difference in market size is large (result 3). Thus, although returns can resolve the ownership 

conflict, they do not lead to the efficient outcome.  

5.2 Negotiations 

 The efficiency criterion suggests that there is a potential outcome when the difference in 

market size is large under which both the retailer and the manufacturer will be no worse off 

under retailer ownership than under manufacturer ownership. In other words, there are potential 

gains from “trade” so negotiation between the manufacturer and the retailer can lead to the first-

best outcome of retailer ownership when the difference in market size is large. In this section we 

investigate whether negotiation can indeed lead to the first-best outcome, how likely that is, and 

what conditions are necessary to achieve that outcome. 

 Channel members can negotiate a number of different aspects of their relationship, 

including the wholesale price and the quantity ordered under each ownership structure. They also 

can negotiate directly over the ownership structure (this requires direct side payments between 

channel members). 
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 We show that although negotiating over the terms of the exchange (price and quantity) 

affects the outcome substantially generally it is not sufficient to resolve the potential conflict 

over ownership and generate the first-best outcome. In fact, it may introduce new sources of 

friction over ownership. Negotiation directly over ownership, on the other hand, can, under 

certain conditions, resolve the ownership conflict and lead to the first-best outcome.  

5.2.1 Negotiating over Price and Quantity 

 We consider the same model as presented in section 3 except that now the wholesale 

price and the retailer’s order quantity are determined through negotiations. Essentially, we can 

think of the model in this section as a two-stage game. In the first stage, there is a coordination 

game in which the manufacturer and the retailer state their ownership preferences. Given an 

agreed-upon ownership structure, the manufacturer and the retailer move on to negotiate the 

price and order quantity. If there is no agreement, the manufacturer and the retailer end up with a 

conflict. Note that in stating their preferences in the first stage the manufacturer and the retailer 

take into account the expected outcomes of the 2nd stage negotiations. 

Negotiations in the second stage can potentially lead to Pareto improvements in expected 

profits and therefore to changes in the incentive structure in the first stage (the coordination 

stage). In section 4 we learned that under the Stackelberg set-up a conflict (no coordination) 

occurs when the difference in market size is large enough. Negotiations on the wholesale price 

and order quantity do not directly attempt to resolve this conflict but changing the incentive 

structure in the first stage may (a) reduce the amount of conflict and (b) lead to the first-best 

outcome of retailer ownership when the difference in market size is large. 

 To look at those issues, we employ the general Nash bargaining (GNB) solution concept. 

The GNB solution is a cooperative game approach to bargaining that states that bargaining 
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outcomes are the decisions that maximize the following function of the joint profit of the 

bargaining parties:    1( , ) ( , )m m r rw q o w q o
     where i  ( { , }i r m ) is the profit of each 

party, io is the outside option of each party (i.e., the profit if they walk away from the negotiation 

without reaching an agreement), and  is a parameter bounded between zero and one. Basically, 

the GNB solution maximizes the weighted product of the parties’ profits and  determines the 

weight for each party’s profit.  is usually interpreted as a measure of the relative power of each 

party in the negotiation. Inclusion of the outside option guarantees that the solution is Pareto-

improving in the sense that each party receives at least what it could get if it walked out on the 

negotiation. 

 In the second stage we have to analyze negotiation over (w, q) under the two ownership 

structures—retailer and manufacturer. Here we describe the analysis of negotiation under retailer 

ownership.10 We define i i io  , derive the GNB function with respect to the decision 

variables (w, q), and obtain the following two first-order conditions:  

߬Π ൌ ሺ1 െ ߬ሻΠ, and ߬Πሺݓ െ ܿሻ  ሺ1 െ ߬ሻΠ ቂሺఈିଶሻఏ

ఉఈ
െ ቃݓ ൌ 0. The solutions of this set 

of first-order conditions are the candidate solutions of the GNB maximization problem. 

 One challenge is to specify the outside options for the manufacturer and the retailer. A 

number of intuitive alternatives exist: Given that we saw in 5.1 that the manufacturer can 

basically impose manufacturer ownership, one natural alternative is to take the profit levels 

under the take-it or leave-it manufacturer ownership as the relevant outside options. Another is to 

use the corresponding take-it or leave-it levels under each of the ownership structures from 

                                                 
10 Details of the derivation of negotiation under manufacturer ownership are available in the appendix. Note that for 
the manufacturer ownership case we get two sets of first-order conditions: one for the high demand state and one for 
the low demand state. This is because negotiations in this case take place after demand is known. 
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section 4. A third one might be to use the maximum value a player can expect across the 

ownership structures in section 4.  

Bargaining theory is silent about how to choose the outside option. Nor do the marketing 

or IO literature offer any guidance. Fortunately, it turns out that the conclusion we reach is the 

same regardless of the outside option chosen.11Anticipating the results in section 5.2.2, however, 

we note that the choice of the outside option has a critical effect on the conclusions. Next to 

illustrate the approach we present the analysis and the solution for the case when the outside 

options for the manufacturer and the retailer are zero.12 Note that there are four cases to analyze; 

a) retailer assumes ownership and does sell all units if demand turns low, b) retailer assumes 

ownership and sells all units if demand turns low, c) manufacturer assumes ownership and does 

sell all units if demand turns low and d) manufacturer assumes ownership and sells all units if 

demand turns low. For case (a), the retailer and manufacturer profit functions are by: 

(1 ) ( )
4 ,l h

h

Q Q
r wQ   

  
     and ( )m Q w c    respectively. The GNB maximizes the joint profit 

 
1(1 ) ( )

4( ) l h

h

Q QQ w c wQ
    

  

      . The first order conditions with respect to the order quantity 

Q and the wholesale price w are   2[ (1 ) 4 ] 4 [ (1 )] 4 0h la Q Q w c Q             and 

  24 ( ) (1 ) 4 (2 ) 0h lQ w Q             respectively, which yield the following solution:

( )
2

h cQ   

 and  (1 ) ( ) (2 )

2 ( )
l h

h

c c

cw         
   

    
 . Note, that this solution is feasible only when the 

inventory is positive thus the following condition, ( )h c
l

  
   should be satisfied. Solutions for 

the other cases are derived in the same way and the resulting profit functions for all the cases are 

given in Table 3. 

                                                 
11 The solution details differ, sometimes substantially. But the conclusion regarding resolution of the conflict is the 
same. 
12 Details of the solution for other outside option choices are available from the authors. 
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Insert Table 3 

 

Comparing the firms’ profits under either retailer or manufacturer ownership, we can see 

that in many instances negotiations do not resolve the ownership conflict. For example, for low 

values of la , the manufacturer always prefers that the retailer own the units, while a retailer with 

low bargaining power (high  ) prefers that the manufacturer own the units. Thus, there is 

conflict when   is high. Note, that in this case each of the players prefers not to own the units, 

which is a type of conflict that we did not observe in the model without negotiations. We find 

similar results when we analyze other possible choices of the outside options. Thus, we can state 

the following result: 

 Result 5: In general, negotiations over the wholesale price and the order quantity do not 

align the incentives of the manufacturer and retailer and do not resolve the potential conflict 

between them. 

 Negotiating over wholesale price and order quantity can lead to improved profits for the 

manufacturer and the retailer and sometimes can help to resolve some of the potential conflict 

over ownership. Many times, however, the improvements are not sufficient to align the 

ownership incentives of channel members and avoid the conflict. In fact, as we wrote earlier, it 

turns out that the negotiated outcomes introduce new sources of conflict over ownership (for 

example, with negotiation, conflict arises when both sides prefer not to retain ownership). So 

negotiating over wholesale price and order quantity is no panacea to the ownership conflict. 

 To gain some insight into the kind of effects negotiations have on the ownership 

incentive in Figure 2 we show the manufacturer’s and retailer’s ownership preferences as a 

function of k and τ (for a specific set of parameters and under the assumption that the outside 



 

 24

options are the maximum a player can expect over the ownership structures in section 4). The 

preferences shown in Figure 2 are typical of the outcomes of negotiations for a wide range of 

parameters and outside options specifications. 

Insert Figure 2 

 

 Conflict arises under the take-it-or-leave-it situation if k is smaller than 0.4 (for this 

particular set of parameters). Comparing the ownership preferences under negotiation as depicted 

in Figure 2 to preferences under the take-it-or-leave-it situation, we see that negotiating radically 

impacts those preferences. The manufacturer in the current situation prefers retailer ownership 

except when k is low and τ is high, compared to always (weakly) preferring manufacturer 

ownership without negotiations. The retailer prefers to have ownership if τ is low (below about 

0.35) even if k is high, compared to only when k is low without negotiations. These changes 

sometimes succeed in preventing ownership conflict as now there is no conflict when k is low 

and τ is either high or low. But in other cases the conflict remains, as when k is low and τ is 

intermediate. In addition, now there is conflict when k and τ are not too low. Note also that the 

nature of the conflict changes. Without negotiations, conflict arises when both sides want to 

retain ownership. With negotiations, conflict arises when both sides prefer not to retain 

ownership. Negotiation changes the ownership incentives but that does not prevent conflict and 

may in some cases increase its likelihood. 

 One reason for the failure of negotiation to prevent conflict is that negotiation improves 

the expected profit under both ownership structures. To align the ownership incentives and reach 

the first-best outcome, the profit improvement has to be greater under retailer ownership than 

under manufacturer ownership. There is no reason to expect this to be the case. In fact, it can be 
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argued that there is more room for negotiation to improve profits under the less efficient 

manufacturer ownership structure. 

 A second reason is that negotiation tends to reduce the benefits of ownership, leading to 

conditions in which channel members prefer not to have ownership (as observed in Figure 2). 

Because a negotiated outcome is a cooperative one, then except when the power of one party is 

very low, each party expects its interests to be taken into account (and the more power a party 

has, the more so) regardless of the prevailing ownership structure. This makes the benefit of 

ownership much less important and emphasizes the cost of ownership, causing each party to 

actually prefer the other party to have ownership. 

5.2.2 Negotiations over Ownership 

 We now consider a model in which the manufacturer and the retailer negotiate directly 

over ownership of the units in the channel. In this case, the manufacturer and retailer first decide 

on the ownership structure and then, given the agreed-upon structure, determine the wholesale 

price and order quantity. Determination of price and quantity in the second stage can be done 

using the Stackelberg model from sections 3 and 4 or the negotiation model from section 5.2.1. 

Ownership in the model is a discrete variable. Therefore, to make negotiation over 

ownership meaningful, we have to allow for transfer payments, t, from one party to the other. 

The negotiation outcome is {i,ti}: the ownership locus, { , }i r m , and the associated transfer 

payment, ti. In the negotiation, the manufacturer and the retailer take into account their expected 

profits from the second-stage price and order quantity decisions given the ownership decision. 

The first stage GNB objective function is ݔܽܯ,௧ ሺߨ  ݐ െ ߨሻఛሺ െ ݐ െ ሻଵିఛ  where ji  

is expected second-stage profits for the manufacturer (m) and the retailer (r) given the ownership 

outcome (i) and jo the respective outside options. Note that ji  is not a function of the transfer 
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payments, it . The transfer payments do not improve the joint (channel) profit but only 

redistribute it. This redistribution can potentially lead to more efficient ownership structure and 

thereby lead to higher channel profits. For example, it is easy to verify that when the players 

believe that the outside options are zero, they will always reach an agreement with the most 

efficient ownership structure. This, however, is not the case when the players’ outside options 

are higher. Consider the case in which the parties are optimistic (the outside options are very 

attractive). The most (realistic) optimistic outcome is when jo  is the maximum possible profit 

across all ownership structures: j ji
i

o Max . It follows that mi ri m ri o o     . Therefore, if 

the parties are optimistic, there is no possible transfer payment, it , that will make the retailer and 

the manufacturer better off and the negotiation will fail. Thus, for negotiations to succeed and 

lead to the first-best ownership structure, the parties have to be somewhat pessimistic about their 

outside options if the negotiation fails.  

Result 6: Negotiations over ownership will lead to the first-best outcome if and only if the 

manufacturer and retailer are sufficiently pessimistic about their outside prospects if 

negotiations fail. 

We are particularly interested in the possibility of retailer ownership (which yields the 

highest channel profits) when the difference in potential market size is large. One can assume 

that the firms’ beliefs about the outside options take into account different alternatives. Thus, the 

firms may assign different probabilities for the different scenarios. For examples, they can 

consider the outside options that are shown in Section 4 and the outside option of zero. Under 

these conditions, negotiation fails if the retailer strongly believes that it’s outside option 

correspond to the retailer’s ownership outcomes of section 4 because there is no possible side 

payment that will make the manufacturer better-off without making the retailer worse-off. Thus, 
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Corollary 1: Negotiations over ownership will lead to the first-best outcome of retailer 

ownership (when k is low) if and only if the retailer is sufficiently pessimistic about its outside 

prospect if negotiations fail. 

6. Conclusion 

One of the decisions faced in organizing a channel of distribution is assignment of 

ownership of the inventory of units in the channel. Previous research on this question has 

concentrated on cost and efficiency considerations related to the physical location of the 

inventory in the channel. We instead focus on decision rights that ownership provides and 

suggest that the assignment of these decision rights is another important aspect that firms should 

consider when determining ownership. The decision rights conferred by ownership can benefit a 

firm because they provide flexibility in how the firm can respond to changes in market 

conditions. We show that this flexibility is indeed valuable and may lead firms to seek ownership 

when the benefits of such flexibility exceed the potential cost of ownership. 

We consider the situation of a monopolistic channel consisting of a manufacturer and a 

retailer that are uncertain a priori about demand conditions in the market. We find that the 

incentives for ownership for the manufacturer and the retailer are such that both prefer to own 

the units in the channel when there is a large degree of uncertainty regarding market size (the 

potential difference in market size is large). This can potentially lead to conflict in the channel 

over ownership. 

While we do not purport that our findings completely explain firms’ decisions in practice 

as many other factors are involved, the results do point out the importance of strategic 

considerations such as the flexibility afforded by ownership. They provide another important 

explanation for why we observe different arrangements regarding ownership of units in channels 
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and under what conditions those arrangements should be used. They also point to the importance 

of understanding the nature of demand uncertainty facing the firm and how that is likely to affect 

the firm’s decisions. The choice of whether to own the units depends only on uncertainty 

regarding market size and not on uncertainty regarding price sensitivity, which affects only the 

price and not the sale quantity.  

 The strategic considerations highlighted in the paper can shed light on firms’ distribution 

channel decisions. A New York Times article from May 15, 2009, described how Gazprom’s 

long-term contracts for gas with Central Asian countries are saddling it with excess supply just 

as gas prices are plunging. Anyone reading that article would perceive the signing of those long-

term contracts as a mistake. Natural gas markets have experienced a high degree of volatility 

over the last few years. Our model suggests that it is precisely in this kind of circumstances that 

it is important for retailers and distributors, with Gazprom acting as a distributor in this particular 

case, to have ownership over the supply in the channel. Thus, even though the outcome may 

have been negative, the decision to enter into the long-term contracts was, setting other issues 

aside, likely the right call. 

An important issue that emerges from the results of the basic model is the potential for 

disagreements over ownership in the channel. We find that one way in which channel conflict 

regarding ownership can be avoided is for the manufacturer to offer a product return program to 

the retailer. The return program affects the retailer’s decisions to the benefit of the manufacturer 

to such an extent that the manufacturer no longer cares who owns the units. Thus, conflict is 

avoided. 

This interesting result suggests that a return program may also function as one of the 

control mechanisms that a manufacturer employs to affect channel structure and organization. 
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Usually, return programs are thought of as a form of insurance for the retailer that enables the 

manufacturer to convince the retailer to carry more inventory. Interestingly, in this paper the 

retailer carries the same amount of inventory regardless of the return program. What the return 

program enables the manufacturer to do is to charge more for the same units. It seems to provide 

“insurance” more for the manufacturer than the retailer. 

 Return programs, however, do not lead to the most efficient outcome, which, when 

uncertainty is high, is the retailer taking ownership without a product return program. One way 

to achieve the first-best outcome is through direct negotiation of ownership between the 

manufacturer and the retailer. If side payments from the retailer to the manufacturer are feasible 

and if the retailer’s beliefs about the outcome in case of negotiation failure are pessimistic 

enough, then negotiations will lead to the first-best outcome. 

 Negotiations then can lead to the first-best ownership structure. How likely is it that this 

will be achieved? That is a more difficult question. The answer ultimately depends on how likely 

the retailer is to be pessimistic about the outcome if negotiations fail. We can state with certainty 

that negotiation can lead to the first-best outcome but it is not clear how often we should expect 

to see that outcome in actual situations. 

 In this paper the focus is on how the firms can achieve an efficient ownership structure. 

Clearly the most efficient outcome is the one achieved by an integrated channel (see Table 1). 

From Table 1 we can see that regardless of the ownership structure, the production quantity 

under the (first-best) integrated solution is double that as under the non-integrated solutions. 

Hence to achieve the integrated profits it is not enough to coordinate the ownership in the 

channel. The firms also have to resolve the double marginalization problem. A familiar approach 

to achieve an integrated outcome in a non-integrated channel is using non-linear pricing (e.g., 
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quantity discount, two-part tariff). Such an approach works under manufacturer ownership, but 

does not under retailer ownership because when the retailer owns the units, the manufacturer has 

to set the price schedule before the demand conditions are revealed. Whereas, when the 

manufacturer owns the units, both the manufacturer and the retailer set the prices (wholesale and 

retail) after the demand conditions were revealed. Thus, achieving full channel coordination also 

depends on the ownership structure, which can be an additional explanation for the paucity of 

non-linear pricing in practice. 

The basic tension in our model is between the benefit that ownership confers through 

greater flexibility in decision-making and the potential cost of ownership in the form of 

overstocks and inventory risks. Thus, our model is suited for situations in which direct variable 

costs are substantial, making the potential cost of ownership large. This is true for products such 

as cars, durable consumer goods, clothes, and toys. On the other hand, the model does not 

effectively capture situations in which direct variable costs are relatively small or even 

nonexistent, as is the case for wholly digital products. In those situations, the cost of overstock is 

very low and, therefore, issues associated with making the production decision before demand is 

known are not as important. 

We assume in the model that there is only one production run that takes place before the 

firms learn about demand. This corresponds well to situations in which replenishment orders 

cannot be fulfilled during the selling season (see, for example, Fisher et al. (1994) and Moon 

(2002)) but it is clearly a simplification of situations in which firms can place replenishment 

orders. The ability to have an additional production run in response to actual demand may affect 

ownership choices and other decisions, such as the initial quantity ordered by the retailer. 

Multiple production runs also may lead to situations in which the manufacturer and the retailer 
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simultaneously own some of the units. For example, the manufacturer may, in such situations, try 

to limit the number of units the retailer can order before the uncertainty is resolved. In this paper, 

we conceptualize ownership of the units in the channel as a simple either/or construct. 

In the model the manufacturer and retailer have the same information about demand. In 

many cases one party may possess better information. In such asymmetric information cases, 

besides the strategic considerations that affect ownership, one must also consider the effect that 

less accurate information may have on the decisions taken in the channel. Our analysis shows 

that as long as the information of the retailer is not significantly better than the manufacturer’s 

the strategic considerations described in this paper dominate. If the retailer has much better 

information, however, both the retailer and manufacturer prefer the retailer to own the units since 

it can make better informed decisions.13 

Our model uses the common assumption that firms are risk-neutral (or at least that they 

should be risk-neutral). It is interesting to consider how different risk attitudes might affect the 

results. Ex ante, for the manufacturer (retailer), the difference in profit between the two demand 

states varies more when the manufacturer (retailer) owns the units. Thus, risk-aversion tends to 

reduce the expected benefit of ownership. As a consequence, one would not expect there to be a 

region of indifference regarding ownership if firms are risk-averse. Instead, in that case, both 

firms would prefer not to own the units (the cooperative nature of negotiation also leads to a 

similar effect). In addition, greater benefit from ownership for the firm will be required for the 

firm to prefer to own the units. Thus the regions in which the manufacturer and retailer both want 

to own the units will be at higher levels of uncertainty in the risk-averse case than in the risk-

neutral case (the critical threshold k will be lower).14 Another effect is that risk averse 

                                                 
13 Details of the analysis are available from the authors. 
14 The effects for a risk-seeking firm are the opposite of those for the risk-averse firm. 
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manufacturers find return programs less appealing thus limiting the use they can make of them to 

coordinate the channel. A full analysis of the effect of risk attitude is beyond the scope of the 

paper; nonetheless, it appears that risk-aversion, while weakening the results somewhat, does not 

affect the overall structure of the findings. 

These issues require additional follow-up research. This paper provides the beginnings of 

an understanding of the implications of ownership for the channel and of the effects of the 

presence of lead time and demand uncertainty on decision-making by channel members. 
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Table 2: Ownership Structure Preferences 
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Table 3: Expected profits with negotiations on (w, q) 
(outside options equal zero) 
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Figure 1a: Retailer Ownership 

Figure 1c: No Lead Time Case 
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Figure 1b: Manufacturer Ownership 
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Figure 2: Ownership Preferences with Negotiations 
over Wholesale Price and Order Quantity 

(β = 1, c = 0.1, θ = 0.5) 
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