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Abstract

We analyze the contracting problem between a shopping mall and
potential anchors (large stores) in a market where consumers with high
search costs must choose shopping destinations prior to learning prices.
Our model incorporates the interaction between contracting and asym-
metric firm sizes into a framework of competing platforms. The mall is
but one of three potential destinations in the market, complemented by
a stand-alone location for a large store, and a competitive ‘downtown’
centre occupied by small retailers. As in Dudey’s (1990) homogeneous-
good framework, consumers choose to visit only one of these locations,
based on expected prices at each site. A game of sequential contracting
for slots at the mall determines the equilibrium distribution of firms
across locations based on their costs and relative bargaining power.

We analyze the effects of three policies. First, prohibition of the
stand-alone site can increase social welfare, by alleviating excess entry
and countering inefficiencies in contracting between the mall owner and
potential anchors. Second, subsidies for downtown may push prices at
the mall closer to socially efficient levels, but can never increase wel-
fare if the market is initially dominated by a stand-alone big store.
A subsidy’s effect on the equilibrium size distribution of mall tenants
depends on the concavity of demand. Third, a merger between two big
stores can increase social welfare, in part by ameliorating a problem
of externalities on non-traders in the contracting with the mall owner.
Merged anchor stores that operate at stand-alone sites may retain oc-
cupancy of mall space for purely strategic reasons, in order to deter
entry.

∗Corresponding author.



1 Introduction

This paper investigates some theoretical aspects of the contracting between
the owner of a shopping mall and the large stores which are the mall’s
potential anchor tenants. We think of a mall as a platform, under single
ownership, for the sale of a homogeneous good by both small and large
tenants, competing under Cournot conditions. These small and large sellers
each have the option of choosing to sell the good at another, competing
location. Small sellers can choose to locate in a ‘downtown’ area, near
other small sellers in a district where the available retail premises are under
fragmented ownership. A large seller can choose to set up operation outside
the mall as a stand-alone, ‘big box’ store.

As in Dudey (1990), consumers have high search costs and are ex ante
uninformed about prices – they choose one of these three locations to visit
based on the expected price there. All else equal, this expected price will
be lower at locations with more sellers. Competition between the mall and
the alternative locations is therefore an instance of platform competition, in
which the site that attracts the greatest number of efficient suppliers wins
the largest share of customer visits. Our aim in this paper is to highlight
the ways in which this platform competition interacts with the contracting
problem between the mall owner and the potential anchor stores.

The empirical work of Gould, Pashigian, and Prendergast (2002) reveals
that anchor stores in shopping malls typically pay low rentals relative to
the amount of space they occupy. Those authors present evidence suggest-
ing that these low rentals reflect the externalities that the anchors generate
for a mall’s smaller tenants. Consumers prefer to shop at clusters of stores
(such as shopping malls) in order to economize on search costs. A large
anchor store makes a concomitantly larger contribution to a cluster’s over-
all attractiveness, and can therefore negotiate a lower rental with the mall
owner.

In practice both the mall owner and potential anchors each have outside
options. Anchors have the option of choosing an ‘off-mall’ stand-alone site,
such as those favored by major discount stores, while the mall owner has
the option of negotiating with other potential tenants. These alternatives
condition the contracting between mall owner and anchor. At the same time
the outside options are mutually interdependent, because it is through these
alternative avenues that the mall and potential anchor will interact if they
fail to reach a tenancy agreement.

In other words, contracting over mall space is endogenous with the out-
comes of platform competition in the market as a whole. Both are jointly
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determined by more fundamental factors such as the relative efficiencies of
competing anchor stores, the costs of operating at particular locations, and
the ownership structures of competing platforms. To capture these relation-
ships in a tractable framework we employ a stylized model which nevertheless
provides some insights into the effects of simple policy experiments. Firms
at all three locations – the downtown area, the stand-alone site for a single
large store, and the mall – produce the same homogeneous good, and there
is no locational differentiation between consumers: the outcome of the plat-
form competition is therefore ‘winner takes all’, with one location receiving
all customers. Bargaining with potential anchors over mall space centres on
a fixed-fee rental and a number of other tenants who will be allowed into
the mall. We assume that this bargaining with potential tenants happens
sequentially, and that it is efficient in the sense that the parties do not ‘leave
surplus on the table’ in any bilateral contracting.

Throughout the paper we are concerned with effects on product markets,
which we illustrate by analyzing three policies in particular. First, we exam-
ine the effect of restrictions on the alternative locations available to anchors.
Instances of such restrictions (whether proposed or actual) may be found
in various communities around the United States. For example, the city
council in Austin, Texas recently passed a ‘Big Box Ordinance’ that bars
large retail stores (but not small stores) from locating in an environmentally
sensitive watershed.1 Legislation that similarly targets new construction of
very large stores is mooted in other jurisdictions as well.2 One common
impact of such regulations is to make it relatively harder for large retailers
to open new stand-alone locations. We abstract from other details of these
measures by considering the extreme example of a policy that bars any large
store from locating off-mall.

Our second policy experiment looks at ‘downtown revitalization’ efforts,
which in recent decades have been a topic of interest at all levels of govern-
ment. In particular we consider the effects of subsidizing the downtown lo-
cation, i.e., the small stores’ alternative to the mall. Government assistance
for depressed downtown areas could include, for example, tax incentives for
local businesses, financing for infrastructure projects, and seed money for

1The regulation bars any new retail store with an area in excess of 100,000 square feet
from a zone covering a local aquifer. City of Austin Ordinance No. 031204-57, Dec. 2003.

2A bill introduced in the New Jersey legislature proposes to strengthen oversight of
development applications from ‘superstore retailers’, by subjecting such applications to
regional economic impact studies, and allowing appeals against such development by
neighbouring municipalities. New Jersey state bill A3504.
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urban planning.3 For analytical convenience we assume here that the assis-
tance takes the form of a simple subsidy to reduce the fixed costs of entry
at the downtown location.

Finally we consider the effects of a merger between two potential anchor
stores, one of which may locate in the mall, while the other may locate at
the outside stand-alone location. This is a stylization of the pending merger
between the Sears department-store chain and K-mart discount stores. The
former mainly has its stores in malls, while outlets of the latter are mainly
in off-mall locations. Of interest here is the likely effect of this merger
on the combined operation’s location strategies. One stated aim of the
proposal is to expand Sears’ presence in off-mall locations.4 We use our
model to determine the circumstances in which a merged entity maintains
outlets both in malls and at free-standing locations, or abandons one type
of location entirely to focus on the other.

Equilibria in our stylized market exhibit four possible sources of ineffi-
ciency. The welfare effects of each of the policy experiments depend on the
manner in which they affect these inefficiencies. First, the number of sellers
at the mall may be too small, because of the owner’s monopolistic incentive
to restrict competition, in order to extract more surplus from customers
(via the rents paid by tenants). On the other hand, competition from other
locations can lead to too many firms at the mall, because of the problem of
business stealing, studied by Mankiw and Whinston (1986), among others.
Third, there are externalities on non-traders (Segal 1999) in the contracting
between the mall owner and the large stores. The mall owner’s threat to
contract with another potential anchor can lead to a big store locating in the
mall even when the stand-alone location would have been less costly. A final
type of inefficiency arises when a high-cost big store can commit to negoti-
ating a mall tenancy before the mall owner talks to another, more efficient
potential anchor. If the mall owner has little bargaining power versus the ef-
ficient big store then it may lease a slot to the early bargainer, the high-cost
tenant, leaving the efficient seller with no customers in equilibrium.

We find that a ban on the stand-alone location can improve social welfare
in two ways. It may ameliorate the problem of business-stealing, by sup-
planting a stand-alone big store with a mall comprised of smaller sellers with

3See, for example, Pennsylvania DCED (2004), describing that state’s Main Streets
Program, which funds a variety of activities that foster small business development in
traditional downtown locations. Downtown areas could also benefit from inclusion in
Enterprise Zones and Tax Increment Financing districts. For recent empirical work on
these programs see, e.g., O’Keefe (2004) and Gibson (2003) and the references therein.

4See Bhatnagar (2004).
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lower fixed costs. Also, by strengthening the bargaining power of the mall
owner, it may prevent a less-efficient big store from levering its way into a
mall slot via a commitment to first position in the bargaining sequence. On
the other hand the ban can reduce social welfare by exacerbating the mall
owner’s monopolistic rent extraction, or by forcing an efficient big store to
relocate from outside into a costly mall location. If the ban does not cause
an incumbent big store to exit the market altogether then the latter effect
dominates, and the overall welfare change is weakly negative.

Subsidies for the downtown location may reduce or increase social wel-
fare, respectively by exacerbating the excess entry problem, or by countering
monopolistic rent extraction by the mall owner. In one significant case the
welfare effect is unambiguous – the subsidy reduces welfare when the stand-
alone big store is initially the dominant location (i.e., the location that gets
all the customers). This is in contrast to the effects of the location restric-
tions discussed above: the difference arises because a subsidy for downtown
tends to expand entry at the mall, and hence if anything reinforces excess
entry. We show also how the effects of the subsidy on the profitability of
a mall with an anchor (relative to a mall with no anchor) depend on the
concavity of demand.

The effect on social welfare of a merger between two big stores is gener-
ally positive. In our model the stores do not merge in order to coordinate
prices – our assumptions on consumer behaviour ensure that such coordi-
nation is not possible. Instead they may merge in order to influence the
outcomes of contracting with the mall owner. There are two principal ef-
fects on this contracting. First, the merger removes the possibility that the
less-efficient big store may, by virtue of a commitment to bargaining first,
force an outcome in which it gets all the customers. Second, the merger
counters the problem of externalities on non-traders, in part by admitting
a new type of contract in which an efficient stand-alone big store maintains
a slot in the mall for a less-efficient sister store. This arrangement allows
the mall owner to share (via the rental contract) in some of the profit gains
from siting the efficient big store at the least-cost outside location. If these
profit gains are large enough the merger may benefit not just the big stores,
but also the mall owner.

Studies of anchor stores and the externalities they provide in shopping
malls are fairly sparse in the literature. Gould, Pashigian, and Prendergast
(2002) and Pashigian and Gould (1998) estimate the externalities using data
on rental contracts for tenants in a sample of large shopping malls. Theo-
retical explanations for the observed differences in rentals between anchors
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and non-anchors are provided.5 Konishi and Sandfort (2003) ask why malls
contain anchors in the first place. They model anchors as providing a stan-
dardized product with price known in advance to all consumers. This guar-
antees a minimum level of utility for any potential mall shopper, who may
be less certain about the qualities and prices of goods at non-anchor stores.
The anchor’s presence in a mall effectively alleviates the costs of consumer
search, simultaneously drawing consumers from a wider area and attracting
other stores to the same location.

In contrast to these papers we model a shopping mall as only one of a
number of potential locations in a market, endogenizing stores’ choices be-
tween locations. This permits the study of policy experiments which affect
these locations differentially. More generally our paper is related to the fast-
growing literature on two-sided markets, in particular those studies which
deal with competition between platforms. A very incomplete list of theoret-
ical papers with competing two-sided markets includes Rochet and Tirole
(2003), Armstrong (2004) and Gehrig (1998).6 Unlike our work, papers in
this literature have devoted little attention to the issue of asymmetric sizes
of platform members. Here we focus on these asymmetries, analyzing their
interaction with the competition between three possible platforms.7 Inso-
far as each platform has a different ownership structure, our work is also
related to Nocke, Peitz and Stahl (2004), who study the effects of different
ownership structures on a single isolated platform.8

The next section explains the basic structure of the model, and discusses
some of the assumptions underlying the framework. Section 3 characterizes
the equilibrium distribution of firms across locations in terms of the profit
functions and the bargaining sequence, and also discusses social welfare in
these equilibria. The first of our policy experiments, a ban on stand-alone
locations, is analyzed in section 4. Section 5 considers the effects of subsi-
dizing the downtown area, while section 6 looks at a merger between two
big stores. Section 7 concludes. Most of the proofs of the propositions and
lemmas are contained in the appendix.

5Other empirical work on shopping malls may be found in West (1992). Basker (2005)
has estimated the effect on local markets of entry by a Walmart store.

6Useful further references may be found in Armstrong (2004), for example.
7Rochet and Tirole (2003, Proposition 5) briefly mention the effects of ‘marquee buyers’

in their model of competing platforms.
8Another distinction between our work and some papers in this literature (e.g., Ro-

chet and Tirole (2003), Armstrong (2004)) is that we focus on situations where there is
competition between sellers on the same platform.
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2 Model

Consider the following model, a variation on the framework of Dudey (1990).
There are T identical consumers in a market for a homogeneous product:
each consumer has a well-behaved inverse demand of p(q) for the good.
Without loss of generality normalize T = 1. The good can be produced at
big stores and small stores. There are two big stores, called B1 and B2,
and a countably infinite number of small stores. Both the big and small
stores produce the same homogeneous product, the former with respective
constant marginal costs of b1 and b2, and the latter with constant marginal
cost of c. Assume that b2 < b1 < c, so that B1 and B2 are ‘big’ in the sense
of having lower marginal costs of production, and B2 is the ‘larger’ of the
two.

There are three potential locations in the market: A (for ‘stand alone’),
D (for ‘downtown’), and L (for ‘mall’). The downtown location D can only
be occupied by small stores. It is a competitive rental market with a count-
ably infinite number of potential landlords, who each have a capital cost
KD of leasing their premises to a tenant shopkeeper. With many potential
tenants on the demand side this KD then becomes the fixed competitive
rental rate in the downtown area.

The stand-alone location A can only be occupied by one of the big stores
Bi, i = 1, 2. If Bi locates at A it faces a fixed cost Gi, i = 1, 2, representing
the capital cost of constructing a store.

The mall location can be occupied by one or zero big stores and any
finite number of small sellers. Stores that locate at the mall pay a rental to
a mall anchor (or ‘developer’), called E. Rentals for space in the mall are
determined through a process of bargaining between E and the prospective
tenants. The mall owner faces capital costs KBi of providing a space for
a big store i and KS of providing a space for a small store. We assume
KBi ≥ KS , i = 1, 2.

These ownership structures are a stylization based on observed outcomes
in real-world retail markets. At the D location the dispersed ownership
reflects the nature of downtown areas in most American towns and cities,
where the available retail spaces are held by many different landlords. The
set of potential tenants of these spaces includes not just retail stores but also
many businesses of other types, so the assumption of a competitive rental
market seems a reasonable approximation. Our exclusion of big stores from
the downtown area is based on observation of small to medium-sized markets
(population 25,000 – 175,000, say), where large general-merchandise stores
almost always prefer stand-alone or mall locations near the edge of town.
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Obviously large department stores may be found in the downtown areas of
larger cities, where access to public transport may compensate for the lack of
car parking space. In future work we plan to address this issue by examining
subsidies for department stores to locate in downtown districts.

Store locations are determined by a game in which the mall owner first
bargains sequentially with the big stores over the terms under which either
of them might locate in the mall. We will consider both possible sequences
for bargaining between E and the big stores: B2 then B1, and vice versa.
After bargaining with the big stores, E then offers a number of additional
slots in the mall (which could be zero) to the small stores. Big stores which
decline to join the mall then choose whether or not to locate at A, in the
order B2 then B1. Finally the remaining small stores choose whether or not
to locate at D. There is perfect information in this process in the sense that
all potential entrants are immediately and fully informed about the outcome
of each stage of the contracting process.

The competition between stores after locations have been chosen follows
Dudey (1990). Consumers ex ante observe the configuration of stores at
each location, including the number of sellers and their respective types
(i.e., whether B1, B2, or small). To learn the prices charged at a location
they must visit that place, thereby incurring a search cost. Search costs are
sufficiently high that they can only visit one location. Consumers face the
same cost of visiting any location. Therefore they visit the location with
the lowest expected price, given the distribution of firms there. Firms at
each location compete as Cournot oligopolists, taking as given the number
of consumers who visit that site. There is no spatial differentiation among
consumers: therefore in equilibrium all consumers will end up shopping at
the same location (if there are no ties); that is, only one location ends up
getting any customers.9

Let πS0(N) denote variable profits per customer of a small firm with
costs c in an N -firm symmetric Cournot equilibrium at any given location.
Let p0(N) be the price in such a symmetric equilibrium. Let πBi(N) and
πSi(N), for i = 1, 2, respectively denote variable profits per customer of firms
with costs bi and c, in an asymmetric Cournot equilibrium with one low-
cost firm Bi and N high-cost firms. Therefore πBi(0) would be the variable
profits per customer of a firm Bi with costs bi operating as a monopoly at

9To be a little more specific about the post-entry order of moves, assume that after
consumers choose shopping destinations on the basis of observed configurations of stores,
sellers at each location learn these choices (i.e., they see how many consumers showed up
at their location), and then engage in quantity-setting Cournot competition. See Dudey
(1990) for further details.
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a particular location. Let pi(N), i = 1, 2, be the price in an asymmetric
Cournot equilibrium with one low-cost firm with costs bi and N high-cost
firms.10

Contracting between E and a big store Bi over terms on which the store
joins the mall centres on a pair (r, M), where r is a fixed fee Bi will pay E
as a rental. The variable M is a ‘plan’, representing the number of slots for
small stores that will be built in the mall if Bi agrees to join. The order of
moves during and after this contracting process is as follows:

• Stage 1. E bargains with one of the big stores Bi over a pair (r, M).
If agreement is reached then go to Stage 4.

• Stage 2. Conditional on agreement not being reached in Stage 1, E
bargains with Bj, j 6= i, over an (r, M). If agreement is reached go to
Stage 4.

• Stage 3. Conditional on agreement not being reached in Stage 2 (mean-
ing that the mall will have no anchor), E commits to a number M of
slots for small stores. (If E decides not to enter the market then he
sets M = 0.)

• Stage 4. E sequentially makes take-it-or-leave-it rental offers to po-
tential tenants for each of the M slots for small sellers fixed in stages
1-3. Each potential entrant receiving an offer decides whether or not
to accept it. All agents observe the number of small stores who accept.

• Stage 5. The big store or stores which did not locate in the mall choose
(in the order B2 then B1) whether or not to locate at A. (Only one
may locate at A.) All agents observe the outcome.

• Stage 6. The remaining small stores sequentially choose whether or
not to locate at D, at the competitive rental rate KD.

The equilibrium concept is subgame perfect Nash. All agents are assumed to
receive a reservation payoff of zero if they decline to enter into any contract
or join any location.

A central feature of the contracting over mall locations concerns the ex-
tent to which the mall owner can commit ex ante to a fixed number of slots
in the mall. Here we assume that the commitment occurs at the same time

10Note that if T were not normalized to 1, the quantities pi(N), πSi(N), i = 0, 1, 2, and
πBi(N), i = 1, 2, would all be independent of T , the total number of consumers in the
market.
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that a contract is signed with an anchor store. This is a convenient starting
point for the analysis, which is probably not too far from reality. Gould,
Pashigian and Prendergast (2002), for example, suggest that developers typ-
ically sign anchor stores early in the tenant-search process in order to obtain
lower-cost financing for the mall. Commitment at other stages – e.g., prior
to negotiation with any big store – may lead to different results and would
be an interesting avenue for future research. For example it might be possi-
ble for a mall owner to use an initial commitment to a particular number of
small stores in order to improve its bargaining position relative to potential
anchor stores.

We assume that the mall owner E has all the bargaining power versus
small sellers, to whom he makes take-it-or-leave-it rental offers. After stage
3 of the contracting process he will be committed to a given number M of
spaces for small sellers. The marginal cost of letting each of these spaces
will be zero, and it will thus be optimal for E to let all M planned spaces.
Knowing this, the maximum willingness-to-pay of any potential small tenant
would be the small-firm variable profits in Cournot equilibrium with M small
firms and 0 or 1 anchors (depending on the outcome of E’s negotiations with
B1 and B2). Hence this Cournot profit level πSi(M) will be the rental offered
by E to each small seller. This rental will be accepted by M tenants as long
as M is large enough (i.e., pi(M) is low enough) to attract all consumers.

In reality E may be able to set output-dependent rentals, rather than the
fixed-fee rentals assumed here. For example, Gould, Pashigian, and Prender-
gast (2002) report that revenue-based ‘overage’ percentages are commonly
observed in rental contracts for shopping mall space. The literature on ver-
tical contracting would suggest that similar results to the following could be
derived in a model which allowed E to use such non-linear tariffs. Thinking
of the mall owner as the upstream firm offering non-linear tariff schedules to
downstream mall tenants, we could get Cournot outcomes in the final goods
market using standard assumptions of secret rental contracts and passive
beliefs (see, e.g., Rey and Tirole (1996)).11

The assumption that location A cannot have any small stores may not
be as restrictive as it might seem. Essentially the distinction between A and
L is one of ownership – at the former ownership of the retail premises and
the retail brands are unified; at the latter they are separate. The separation
in ownership at L makes it credible that the price consumers find there will

11A formalization of this idea is left for future work. It should be noted that some
aspects of the present context do not appear in standard vertical contracting models, e.g.,
here the contracting with the big store involves not just a rental but also a number of
small stores.
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be the Cournot price and not the higher collusive price. Say for example
that B2 locates at A and decides to construct some small-store spaces there
in order to give the appearance of greater competition. As always, after
these extra spaces are built and tenanted consumers observe the number of
sellers at each location and then decide where to shop, with no observation of
prices. Suppose that consumers are aware that B2 owns all the retail space
at A, and suppose that B2 is able to use non-linear quantity-based tariffs
in letting space to small sellers. Then B2 will be able to enforce collusive
pricing by all sellers at A through its rental contracts, and consumers will
realize that such rental contracts would in fact be ex post optimal for B2.
As long as consumers do not observe the exact nature of the rental contracts
at A they will expect to find the monopoly price p2(0) if they shop at A. In
that case it will not be optimal for B2 to construct any extra retail spaces.12

Let Ω = {0} ∪ [1,+∞). For ease of analysis, it is assumed that if Z
represents a number of firms at any location, then Z ∈ Ω. That is, we
respect the 0-1 integer constraint and ignore the integer restriction for larger
numbers. In other words, we restrict the number of big stores at any location
to be 0 or 1, but allow fractional numbers of small firms.13 At locations
with one big store the number of small stores can be any N ∈ [0,+∞); at
locations with no big store, N ∈ [1,∞).14 Given this simplification, we can
define πSi(0), i = 1, 2, as limN→0 πSi(N).

Assumption 1 For all N > 0, πSi(N) > 0, for i = 1, 2.

That is, any number of small firms can make non-zero variable profits in
asymmetric Cournot. This is equivalent to assuming that c is not too high
relative to b2, e.g., if per-consumer demand is p(q) = 1− q then the assump-
tion holds if and only if 1 + b2 > 2c.

12Casual observation suggests that stores such as Walmart may be aware of this kind
of credibility problem, since in locating away from malls they usually seem to construct
a single stand-alone store, rather than building their own ‘mini-mall’. Prentice and Sibly
(1996) discuss the advantages to a firm disguising its ownership of multiple retail outlets
in the same market.

13Dudey (1990) maintains the integer restriction throughout. He derives restrictions
on the profit functions under which his basic results are consistent with the inherently
discrete location decisions of integer numbers of firms. (See for example his conditions
(5) and (13).) Such considerations are not an issue here, where the number of potential
small entrants is assumed to be infinite, and the number of potential locations for these
entrants is fixed at two.

14For example, if p(q) = 1− q then πS0(N) ≡ (1− c)2/(N + 1)2. When N ∈ {1, 2, 3 . . .}
this gives the usual expressions for Cournot profits in monopoly, duopoly, triopoly, etc.
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Assumption 2 Let q be the q such that p(q) = 0. Then

∀ (q, q−i) s.t. q + q−i ≤ q , qp′′(q + q−i) + p′(q + q−i) < 0 . (1)

This assumption implies that firms’ quantities are strategic substitutes: see
Tirole (1987, p. 219). It is satisfied by linear demand functions, for example.
Note that (1) implies strict concavity of each firm’s Cournot profit function.

For brevity it will be useful to continue to use the indices j = 0, 1, 2 to
refer to situations where there are respectively no low-cost anchors, one low-
cost anchor with costs b1, and one low-cost anchor with costs b2. Then write
Vj(N), j = 0, 1, 2 for the total variable profits of all firms under Cournot
competition with N small firms. That is,

V2(N) = πB2(N) + NπS2(N) , N ≥ 0
V1(N) = πB1(N) + NπS1(N) , N ≥ 0
V0(N) = NπS0(N) , N ≥ 1 .

Note that Vj(N) is continuous (given our admission of non-integer N), and
decreasing in N ≥ 0, for j = 1, 2, and in N ≥ 1 for j = 0.

Let L0 (respectively, L1, L2) represent a mall with no anchor (respec-
tively an anchor B1, an anchor B2). Let Ai represent A occupied by big
store Bi. For notational convenience let A0 represent the stand-alone lo-
cation with no occupant. Define a configuration k(N) to be a location
k ∈ {D,L0, L1, L2, A1, A2} and a number of small sellers N at that location.
Let Γ(k(N)) denote the joint profits (of landlords and tenants), net of fixed
costs, of any configuration k(N) when that configuration is the only one
permitted to operate in the market. Thus

Γ(D(N)) = V0(N)−NKD , N ≥ 1
Γ(L0(N)) = V0(N)−NKS , N ≥ 1
Γ(Li(N)) = Vi(N)−KBi −NKS , N ≥ 0 , i = 1, 2
Γ(Ai(0)) = Vi(0)−Gi , i = 1, 2 .

Note that Γ(Ai(N)) is not defined for N > 0, or for i = 0.
We say that a configuration is feasible if its potential variable profits

cover its fixed costs, i.e., if Γ(k(N)) ≥ 0.

Assumption 3 a. V0(1) > KD

b. V0(1) > KS

c. Vi(0) > KBi for i = 1, 2
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d. Vi(0) > Gi for i = 1, 2

This assumption implies that the configurations D(1), L0(1), Li(0) and
Ai(0), i = 1, 2 are all feasible. Note that feasibility alone does not mean
that in equilibrium a given configuration will end up attracting any cus-
tomers.

In the sequel it turns out that the relative attractiveness of the locations
D and A2 is central to the analysis. Let ND be the number of small firms that
arises with free entry at D, if that is the only location permitted. That is,
V0(ND) ≡ NDKD. We have ND > 1 by virtue of the preceding assumption.
(Dependence of ND on KD will usually be left implicit.) The location that
gets all the consumers in equilibrium will be called the active location. Note
that if A2 is the active location the price there must always be p2(0). We
will say that ‘D beats A2’ (or D � A2) if there is a feasible downtown
configuration with a price p0(N) that is lower than p2(0). Equivalently we
can state the definition as follows:

Definition 1 We say D � A2 if there exists N such that p0(N) < p2(0)
and V0(N) ≥ NKD. If there is no such N we say that A2 � D.

By analogy we can extend this definition to cover comparisons between D
and mall configurations. For example we will say D � L2(M) if there exists
N such that p0(N) < p2(M) and D(N) is feasible. Note that there will be no
need to extend the definition to cover A1 because under certain assumptions
that location will never be active in equilibrium.

In what follows attention will focus on how many small firms are needed
at the mall in order to reduce the Cournot price there below the price at one
of the competing locations A and D. This number will depend on whether
or not there is a big store at the mall. In general let M0, M1, and M2 re-
spectively define minimum such numbers of small firms at L0, L1, and L2.
Add to these indicators the extra subscript A or D to indicate whether the
reference alternative location is A2 or D. Thus M0A, for example, is the
smallest M needed to get the price at L0(M) below the price at A2. That
is, p0(M0A) ≡ p2(0). Similarly M1D (respectively M2D) is the minimum
number of small stores needed at L1 (respectively L2) in order to get the
asymmetric Cournot equilibrium price there down to the price at the down-
town district when D has ND sellers. (The dependence of M1D (or M2D) on
KD will usually be left implicit.) That is, p1(M1D) ≡ p2(M2D) ≡ p0(ND).
Finally, define M1A to be such that p1(M1A) = p2(0): the price at L1(M1A)
is equal to the price at A2(0).15

15Note that there is no need to define an M0D: this is by definition equal to ND, since
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Assumption 4 For all KD > 0, the potential net profits Γ(Li(N)) of mall
configurations Li(N), i = 1, 2, are such that

Γ(L1(M1A)) < Γ(L2(0)) and Γ(L1(M1D)) < Γ(L2(M2D)) .

This assumption simply means that the most efficient way (in terms of the
joint profits of tenants and the developer) for a mall to reach the price
p0(ND), or p2(0), is with the big store B2 rather than B1. The assumption
always holds if, for example, B1 has higher fixed costs at the mall than B2
(i.e., if KB1 ≥ KB2). It will also hold for some KB1 < KB2. The assump-
tion is used merely to simplify the discussion; in particular, it restricts the
number of cases in which L1 will be an outcome.

In order to break ties between locations it will be assumed that when
the expected prices at two alternative shopping destinations are equal, all
consumers observe the following order of precedence: A is preferred over L, L
is preferred over D. Further assume that if a big store is indifferent between
locating at A and accepting a contract for a mall slot, then it chooses A.
And if the developer is indifferent between contracts for two different mall
configurations, then it chooses L2 over L1, and L1 over L0.

3 Analysis

3.1 Introduction

We do not explicitly model the determination of r in the bargaining over
(r, M) between E and each big store Bi. Rather, we simply assume that E
negotiates with the big stores sequentially, and that the bilateral contracting
at each stage maximizes the joint surplus of the two parties. That is, let
∆j

i be the payoffs of agent j ∈ {E,Bi} in the subgame following a stage
where E and Bi have failed to reach agreement on a contract. Then Si, the
maximum achievable joint surplus arising from agreement between the two
parties on (r, M), is defined as

Si(M) ≡ Γ(Li(M))− (∆E
i + ∆Bi

i ) , i = 1, 2, M ≥ 0 . (2)

The actual surplus from agreement only attains this maximum if M is large
enough to win all consumers in equilibrium. Let M∗

i be the smallest M
such that configuration Li(M) wins all the customers in an equilibrium of
the subgame following agreement on M . (Note that Si(M) is decreasing in
M ≥ M∗

i .) And let S∗i ≡ Si(M∗
i ).

small firms have the same marginal costs whether they are at L or D.
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Assumption 5 When E and Bi negotiate they reach agreement on M∗
i ≥ 0

if and only if S∗i ≥ 0, i = 1, 2. Otherwise they reach no agreement.

Implicit in this assumption is the notion that if Si(M∗
i ) ≥ 0 then the rental

r can be set so as to make both E and Bi weakly prefer agreement over
disagreement. Let θi ∈ [0, 1] denote the share of surplus that E expects to
get from bargaining with Bi, i = 1, 2. In the policy analysis to follow we
will hold these shares to be exogenously fixed.

As the game of location choices is one of complete and perfect informa-
tion it has a unique subgame-perfect Nash equilibrium, which is easily found
by backward induction. To solve for this equilibrium what matters is the
non-mall location which constitutes the strongest competition for the mall.
Thus if, for example, A2 beats D, then A2 would be the strongest outside
location, and this is the option that constrains the contracting over mall
configurations. The existence of D then becomes in a sense irrelevant, as
it cannot be the active location if the mall negotiations break down. The
opposite is true if D beats A2: then it cannot be optimal for B2 to choose
A, because at best its price there would exceed the price in the free-entry
downtown configuration D(ND).

To see this in more detail, consider the subgames ensuing from Stage 3
of the contracting process, i.e., after the determination of a configuration for
the mall (including the possibility of the ‘null configuration’, L0(0), meaning
no entry at the mall). Note first that B1 never enters at A in an equilibrium
of any of these subgames. For if it were profitable for B1 to locate at A,
then a fortiori it would be profitable for B2 to pre-empt this by locating
there first.

Second, among these subgames consider those in which B2 declined to
join the mall (i.e., subgames ensuing from Li(M), i 6= 2). If D � A2 then
B2 never enters the market in an equilibrium in any of these subgames.
For if B2 chose A and won any customers then a fortiori it would have
been optimal for ND small firms to locate at D (since p0(ND) < p2(0)
and D(ND) is feasible). Furthermore, although ownership of slots at D
is dispersed, the combination of subgame perfection and sequential entry
eliminates the possibility of any failure to coordinate on D(ND) there: the
equilibrium outcome will thus be D(ND) if and only if D beats A2 and D
beats Li(M). Alternatively, if A2 � D the outcome in an equilibrium of any
of these subgames can only be A2 or Li(M), depending on which of these
configurations yields the lowest price, p2(0) or pi(M).

Subsequent analysis of the whole game is divided into two cases, ac-
cording to whether E negotiates first with B1 or B2. From the preceding
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comments it follows that B1’s disagreement payoff in these negotiations is
always zero. For B2 the disagreement payoff could be zero, if D � A2, or
positive, if A2 � D and E has no feasible alternative configuration which
yields a lower price than p2(0). Hence each of the above two cases is further
divided into two subcases: ‘A2 beats D’, and ‘D beats A2’.

3.2 Case 1: E bargains with B2 then B1

Assume firstly that A2 beats D. In this case if E disagrees with B2 then
his subsequent ability to capture the market is constrained by the need to
beat A2 on price. If

max{Γ(L1(M1A)) , Γ(L0(M0A))} < 0 (3)

then E cannot form a feasible configuration which will beat A2.

Proposition 1 a. If (3) holds then the equilibrium outcome is A2, or
L2(0), as G2 is ≤, or >, KB2.

b. If (3) does not hold then the outcome is L2(0) or L0(M0A) depending
on which is the greater of Γ(L2(0)) and Γ(L0(M0A)).

Intuitively, the proposition states that if (3) holds then B2 has the ‘up-
per hand’ in negotiations with E, and the outcome will be A2 or L2(0),
depending on the relative fixed costs of establishing these configurations. If
(3) does not hold then E holds the upper hand, and a mall outcome will
result, with a configuration (either L2(0) or L0(M0A)) that maximizes the
net joint profits of E and his tenants.

Note that B1 is not active in any of the equilibrium outcomes. This is
a consequence of Assumption 4. However the presence of B1 is not irrele-
vant because the threat that he might agree with E on L1(M1A) limits B2’s
freedom to choose A2 (see (3)). Furthermore the bargaining outcome does
not always maximize the joint payoffs of E and his tenants. In particular if
G2 < KB2 and if, for example, Γ(L2(0)) > Γ(L0(M0A)) > 0 then the out-
come is L2(0), even though A2 would have yielded a greater sum of variable
profits minus fixed costs for all actual and potential parties to the contract-
ing. The presence of this inefficiency represents an instance of ‘externalities
on non-traders’, as studied in, e.g., Segal (1999). Here the externality would
be imposed on B2 by E’s subsequent contracting with B1 and/or the small
firms. In the sequel it will be seen that the welfare effects of some policies
depend in part on how they affect this inefficiency.16

16Note however that our framework does not fall into the general class of problems on
which Segal focuses. In particular, the payoffs and trades do not satisfy his ‘Condition
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We now briefly cover the case of ‘D beats A2’. If

max{Γ(L2(M2D)) , Γ(L0(ND))} < 0 (4)

then E cannot form any configuration which will beat D and the outcome
will thus be D. If (4) does not hold then the outcome is L2(M2D) or L0(ND),
depending on which is the greater of Γ(L2(M2D)) and Γ(L0(ND)). Note
that in this case there are no externalities on non-traders and the outcome
maximizes the joint net profits of E and its actual and potential tenants
(subject to the constraint that any agreed mall configuration has to beat D,
i.e., it must yield a price no greater than p0(ND).)

3.3 Case 2: E bargains with B1 then B2

Assume firstly that A2 beats D.

Proposition 2 a. If (3) holds then the equilibrium outcome is A2, or
L2(0), as G2 is ≤, or >, KB2.

b. If (3) does not hold and Γ(L1(M1A)) < Γ(L0(M0A)) then the outcome
is L2(0) or L0(M0A), depending on which is the greater of Γ(L2(0))
and Γ(L0(M0A)).

c. If (3) does not hold and Γ(L1(M1A)) ≥ Γ(L0(M0A)) then the outcome
is L1(M1A) or L2(0), depending on whether S∗1 is positive or negative,
where

S∗1 = Γ(L1(M1A))− [max(0,Γ(L0(M0A))) + θ2 max[0, S∗2 ]] (5)

and

S∗2 = G2 −KB2 if Γ(L0(M0A)) < 0
= Γ(L2(0))− Γ(L0(M0A)) if Γ(L0(M0A)) > 0 .

The difference between this proposition and the situation of first bargaining
with B2 lies in part (c), where the outcome L1 now becomes possible. By
Assumption 4 the joint net profits from the configuration L2(0) always ex-
ceed those from L1(M1A). However E’s disagreement payoff in bargaining
with B1 is determined not by the absolute level of L2(0), but by his share
of the joint surplus S∗2 . This share could be small relative to what E gets

W’. This is because in the present problem outcomes depend in part on the identity of
the non-traders.
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from agreement with B1, either because S∗2 is small, or because θ2 is small,
or both.

One interesting case that falls under part (c) is when θ2 = 1, Γ(L1(M1A)) >
0 > Γ(L0(M0A)) and G2 < KB2. These parameter values in Proposition 1
would have led to agreement on L2(0) in the bargaining with B2, because
of E’s threat to contract with B1. This threat is no longer available when
E bargains with B2 second, rather than first. Then bargaining with B2
would result in disagreement, with B2 choosing A2. As a result E prefers
to pre-empt this situation by concluding an agreement with B1. That is, as
can be seen from (5), S∗1 = Γ(L1(M1A)) > 0.

Negotiation with B1 before B2 introduces a second source of inefficiency
into the contracting outcomes. The previous sub-section discussed a prob-
lem of externalities on non-traders, whereby contracting could lead to the
outcome L2(0), even when G2 < KB2, which implies inefficiency in the sense
that Γ(L2(0)) < Γ(A2(0)). Note however that the outcome L2(0) is still the
configuration which yields the highest net profits of all feasible mall configu-
rations. If E and B1 agree on L1 (as may occur in part (c) of Proposition 2)
then the contracting outcome is not even efficient in that limited sense. That
is, by Assumption 4, the agreed mall configuration L1(M1A) yields strictly
lower net profits than another feasible mall configuration L2(0), which yields
the same price p2(0). Furthermore if G2 < KB2 (as in the example discussed
in the previous paragraph) then this type of inefficiency may co-exist with
the externalities-on-non-traders problem, because the outcome L2(0) itself
yields lower joint net profits than A2.

It can be seen that this second type of inefficiency relies on B1’s ability
to commit to bargaining with E only once, prior to negotiation with B2.
If E had the option of re-entering talks with B1 after disagreement with
B2 then the outcomes would be as in proposition 1, with no possibility
of L1 occurring. Note however that it is in B1’s interests to commit to
bargaining once and once only, before E meets B2, because B1 gets zero
payoff otherwise. Thus the relevance of Proposition 2(c) depends on the
extent to which one believes that B1 has ways of making such a commitment.
Although we do not explicitly model these commitment methods here, they
might perhaps arise in a more general model in which B1 could threaten to
negotiate with rival malls.

We now briefly consider the case of D beats A2. If Γ(L1(M1D)) <
Γ(L0(ND)) then L1(M1D) is the least profitable of the three mall configura-
tions that match the price at D(ND), and the outcomes for this case will be
the same as those discussed for the corresponding cases (for ‘D beats A2’)
in the previous subsection. On the other hand, if Γ(L1(M1D)) > Γ(L0(ND))
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then the outcome will be L1(M1D) or L2(M2D), depending (in part) on
how much surplus E expects to get from bargaining with B2. The precise
expression for S∗1 in this case is similar to (5):

S∗1 = Γ(L1(M1D))− [max(0,Γ(L0(ND))) + θ2 max(0, S∗2)]

where
S∗2 = min [Γ(L2(M2D)) , Γ(L2(M2D))− Γ(L0(ND))] .

When the outcome is L1(M1D) (as when θ2 = 0, for example) we have
an inefficiency in the sense that another outcome (Γ(L2(M2D))) could have
raised the joint profits of the mall and its tenants, while still matching the
price p0(ND).

3.4 Welfare expressions in Cournot equilibrium

The preceding analysis introduced two possible sources of social inefficiency
in the contracting over mall locations: externalities on non-traders, and
inefficient allocation of commitment power. In the discussion to follow two
further sources of social inefficiency will emerge. First, it will be seen that
the mall owner has an incentive to restrict competition at the mall in order
to (indirectly) extract surplus from consumers. On the other hand when
the mall is forced to compete with the other locations, a tendency toward
excess entry may emerge, because of business-stealing effects. Incentives of
the latter kind have been extensively studied in, e.g., Mankiw and Whinston
(1986).

It is useful to develop in advance some simple welfare expressions which
capture the tradeoff between these two additional effects. Consider then
Cournot competition at location L2, between one big store B2 and M > 0
small firms, assuming that this is the only location permitted in the market.
For brevity let p(M) denote the Cournot equilibrium price in this configu-
ration L2(M). Social welfare in this equilibrium may be written as:

W =
∫ ∞

p(M)
q(u).du + πB2(M) + MπS2(M)−KB2 −MKS , (6)

where q(.) represents the consumer’s demand function.

Lemma 1 In Cournot equilibrium at L2(M), where M > 0,

a. if KS = 0 and the competition is symmetric (i.e., the big and small
stores have the same marginal costs), then dW/dM > 0;
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b. if πS2(M) ≤ KS, dW/dM < 0.

Part (a) of the lemma is intuitively obvious: adding firms to the location
moves price closer to marginal cost, and therefore raises welfare if fixed costs
are zero and if the new firms have the same variable costs as all existing firms.
Part (b) is related to the excess entry result given (for symmetric firms) in
Proposition 1 of Mankiw and Whinston (1986). It says that there are too
many firms at the location if the last small firm added only broke even, or
failed to cover its fixed costs.

The following result will also be of use in related contexts:

Lemma 2 If N , a number of small firms in symmetric Cournot competi-
tion, and M , a number of small firms in asymmetric Cournot competition
with the big store B2, are such that p2(M) = p0(N), then πS2(M) = πS0(N).

This lemma says that the per-firm variable profits of small firms are the
same in symmetric and asymmetric Cournot configurations if the equilibrium
prices are the same in each configuration. The proof follows from observation
of the small firms’ FONC in Cournot equilibrium.

4 Banning the stand-alone location

We examine here a policy that bans the stand-alone location A, reducing
the market to just the mall L and the downtown area D. Note firstly that,
regardless of the order of bargaining between E and the big stores, the
ban would have no effect in cases where D beats A2. This is because the
existence of the location A does not condition the contracting outcomes
in those cases. That is, in those cases no player’s disagreement payoff is
affected by the elimination of A.

Take then cases where A2 beats D, and suppose firstly that E bargains
with B2 then B1. Recall (from Proposition 1) that without the ban the
possible outcomes were A2, L2(0), and L0(M0A). It can be seen (by similar
reasoning to that used in Proposition 1) that after the ban is introduced the
outcome will be one of the mall configurations L2(0) and L0(ND), depending
on which is the greatest of Γ(L2(0)) and Γ(L0(ND)). The downtown location
D is not an equilibrium outcome, since the policy does not prevent B2 from
relocating into the mall. That is, E always has the option of contracting
with B2 on the configuration L2(0), which beats D. Thus the policy does
not actually benefit the downtown location.

If the equilibrium outcome before the policy was a no-anchor mall L0(M0A),
then after the ban the outcome must still be a no-anchor mall, L0(ND), with
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just enough small tenants to induce a price p0(ND) equal to the lowest fea-
sible price at D. This is because a necessary condition for a pre-policy
outcome of L0(M0A) is that this configuration yield higher net profits than
the anchor mall L2(0) (i.e., Γ(L0(M0A)) > Γ(L2(0))). Since A2 beats D
we must have ND < M0A, implying that Γ(L0(ND)) > Γ(L2(0)), i.e., the
no-anchor mall is still the net-profit maximizing configuration after the ban.

Since the mall owner extracts all rents from no-anchor malls, it follows
that E’s payoff strictly increases in this case. The ban’s effects on social
welfare W are however ambiguous. To see this write social welfare in con-
figuration L0(M0A) as:

W =
∫ ∞

p0(M0A)
q(u).du + M0AπS0(M0A)−M0AKS , (7)

and note that this corresponds to (6) with b2 = c, KB2 = KS , M0A = M +1.
It then follows from Lemma 1(a) that if KS ≈ 0 social welfare will be
lower at L0(ND) than at L0(M0A). That is, with no fixed costs the policy
causes social welfare to fall, because the elimination of competition from A2

allows E to restrict entry to the mall in order to extract more surplus from
consumers (via its rental contracts).

Suppose on the other hand that in the configuration L0(M0A) the small
firms are generating close to zero net profits, i.e., M0AKS ≈ V0(M0A).
Then M0A is effectively the ‘free-entry’ number of small firms for the L0

configuration. (That is, it represents the amount of entry that would oc-
cur if L0 were the only permitted configuration and if the per-store rental
were to be exogenously set to KS .) This number is consistent with equi-
librium as long as KB2 is such that Γ(L2(0)) is also small, i.e., such that
Γ(L0(M0A)) > Γ(L2(0)) > 0. It then follows from Lemma 1(b) that a move
from M0A to a slightly lower number ND (as would be induced by a ban
on A when KD is slightly higher than KS) would strictly increase social
welfare. The policy leads to an improvement in social welfare by countering
the excess entry induced by business-stealing effects. Note that in this case
the original excess entry at L0(M0A) is in effect forced onto the mall owner
by the threat of competition from A2.

Now consider cases where the active equilibrium location before the pol-
icy was the anchor mall L2(0) or the stand-alone big store A2. It is then
easy to construct examples where the effect of the ban is to switch the out-
come from L2(0) or A2 to the no-anchor mall L0(ND). The mall owner gains
from such a switch. (His pre-policy payoff was no greater than Γ(L2(0)),
which is less than Γ(L0(ND)) when L0(ND) is the post-policy outcome.)
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And B2 clearly loses. Furthermore it is also possible to construct exam-
ples to show that social welfare may again rise or fall with the switch in
outcome.17 A rise means relatively large benefits from the amelioration of
business-stealing effects. A fall reflects the dominance of two negative ef-
fects: the first is the monopolistic entry-restriction effect mentioned earlier;
the second is a variable-cost effect, representing the switch from the low-cost
producer B2 to the high-cost small stores.

When the introduction of the policy does not cause the big store to exit
the market (i.e., when A2 or L2(0) before the ban becomes L2(0) after the
ban) the welfare implications are more clearcut. The ban in this case has
no effect on price, which is the same p2(0) before and after, and therefore
no effect on output, consumer surplus, or variable profits. If the pre-policy
outcome was A2 then fixed costs will rise, from G2 to KB2. (Note from
Proposition 1 that the A2 outcome requires G2 < KB2.) Otherwise fixed
costs are unchanged, and so social welfare will overall weakly decrease. Pay-
offs to the big store decrease, because of the weakening of its disagreement
payoff, and also because the joint net profits of the equilibrium outcome
will decrease when B2 is forced into the mall (i.e., when A2 is switched to
L2(0)). On the other hand the mall owner’s payoffs increase, because the
mall is now always active, and because his disagreement payoff increases.18

Overall effects of the ban on A are summarized as follows:

Proposition 3 If A2 beats D and the bargaining is with B2 first, a ban on
the stand-alone location:

a. weakly raises price and reduces consumer welfare;

b. raises the mall owner’s profits;

c. reduces B2’s profits, and reduces the set of cases in which this big store
is part of the equilibrium outcome;

d. does not benefit the downtown location;
17To see a welfare increase as the equilibrium outcome switches from A2 to L0(ND), set

p(q) = 1− q, b2 = 0, G2 = KB2 = 0.25, c = 0.4, KS = 0.11, KD = 0.04. To see a welfare
decrease for the same switch, change c to 0.045, KS to 0.003, KD to 0.0625.

18To see the rise in E’s payoff, briefly consider possible cases in turn. If A2

is switched to L2(0), E gets positive payoff instead of 0. If L2(0) → L2(0) and
max(Γ(L1(M1A)), Γ(L0(M0A))) < 0, then E’s disagreement payoff was no greater than
0 beforehand, whereas now it is at least 0, and joint net profits are unchanged. If
L2(0) → L2(0) and max(Γ(L1(M1A)), Γ(L0(M0A))) > 0 then joint net profits are un-
changed, B2’s disagreement payoff is zero before and after, while E’s disagreement payoff
rises from max(Γ(L1(M1A)), Γ(L0(M0A))) to max(Γ(L1(M1D)), Γ(L0(ND))).
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e. weakly reduces social welfare if the big store remains in the market;
and otherwise may increase or reduce social welfare.

Turn now to the effect of the ban in the case where the bargaining is
with B1 first. Recall from Proposition 2 (a) and (b) that if Γ(L1(M1A)) <
max(Γ(L0(M0A)), 0) (as, for example, when KB1 is relatively high) then the
outcomes in this case will be the same as when B2 is the first to bargain.
It follows that all of the effects on overall welfare observed in the preceding
Proposition may also be observed here. In particular the effect of the ban
on social welfare could be positive or negative. To fix ideas let us therefore
assume that fixed costs are the same for all stores outside downtown, i.e.,

G2 = KB2 = KB1 = KS . (8)

In this case the welfare effect of the ban on A would definitely be non-
positive under the conditions of the preceding proposition.19 We will show
that when B1 bargains first this is not necessarily the case; the policy may
increase social welfare, through its effect on the disagreement payoffs of E
and B2.

In addition to (8) suppose for illustrative purposes that

Γ(L1(M1A)) > 0 > Γ(L0(M0A)) , and Γ(L0(ND)) > 0 . (9)

Furthermore let θ2, the mall owner’s share of S∗2 , be equal to one and let
G2 = KB2 + ε, where ε is small and positive. Prior to the ban, if E disagrees
with B1 the surplus from agreement with B2 would then be

S∗2 = G2 −KB2 ≥ 0 .

Since Γ(L0(M0A)) < 0, E’s disagreement payoff in bargaining with B2 is
∆E

2 = 0. (And ∆B2
2 = V2(0) − G2; hence we get the preceding expression

for S∗2 .) The surplus from bargaining between B1 and E is therefore

S∗1 = Γ(L1(M1A))− θ2S
∗
2 .

For ε sufficiently small we have S∗2 ≈ 0 and so S∗1 > 0, implying that E and
B1 agree on the configuration L1(M1A). Payoffs of θ2S

∗
2 + θ1(Γ(L1(M1A))−

θ2S
∗
2) ≈ θ1Γ(L1(M1A)), and (1 − θ1)Γ(L1(M1A)) go to E and B1, respec-

tively.
19To see this note that (8) implies Γ(L2(0)) > Γ(L0(ND)) (because KB2 ≤ NDKS , and

V2(0) > V0(ND)). Hence the outcome after the ban will be L2(0), implying a weak welfare
reduction by part (e) of the proposition.
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Now suppose that A is banned. Then the mall owner only needs to beat
D in his contracting with the big stores, and E’s disagreement payoff if the
bargaining reaches B2 would be Γ(L0(ND)). Thus

S∗2 = Γ(L2(0))− Γ(L0(ND)) > 0 ,

and E’s payoff from the bargaining with B2 would be

Γ(L0(ND)) + θ2S
∗
2 = Γ(L2(0)) .

In the bargaining with B1 the surplus is thus

S∗2 = Γ(L1(M1D))− Γ(L2(0)) < 0 .

Hence the mall owner does not reach agreement with B1, contracting instead
with B2 on L2(0) and realizing a payoff of Γ(L2(0)), which is strictly greater
than its prior payoff of θ1Γ(L1(M1A)).

As a result of the policy we see:

• no change in price; hence no change in consumer welfare;

• lower fixed costs (compare KB1 + M1AKS before with KB2 after);

• lower total variable costs (because of B2’s lower marginal cost of pro-
duction).

Thus social welfare increases.

Proposition 4 If A2 beats D and the bargaining is with B1 first, then a
ban on the stand-alone location

a. can increase social welfare in cases where it would reduce welfare if B2
bargains first; and

b. increases social welfare if it leads to the mall replacing a less-efficient
anchor with B2.

The point of the proposition is to show that certain kinds of inefficiency
in the contracting between the mall and its large tenants introduce policy
effects entirely separate from, and potentially opposite to, the effects of
business stealing and of monopolistic rent extraction. These inefficiencies
manifest themselves in equilibrium mall configurations that do not maximize
joint profits over all mall configurations. Restrictions on locations counter
these inefficiencies by altering retailers’ bargaining positions versus the mall
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owner, potentially leading to the appearance of ‘super malls’, tenanted by
the most efficient big stores. When observed, policy-induced switches to
these super-mall configurations are necessarily welfare improving.

An interesting outstanding question concerns whether in a more gen-
eral model the ban on stand-alone locations, by inducing a switch to a
more efficient mall configuration, might lead to a strictly lower equilibrium
price. Price reductions are not observed in the present context because of
the stylized winner-takes-all nature of the competition. In a model with
differentiation between locations we could have multiple active locations in
equilibrium. It then seems at least intuitively plausible that if, for example,
downtown and the mall are the active locations, then the advent of a more
efficient mall anchor might lead to a lower equilibrium price. We plan to
investigate this issue in future work.

5 Subsidizing the downtown location

Suppose that any firm locating at D receives a lump-sum subsidy of amount
t. Thus the effective rental rate at the downtown location becomes KD − t.
The subsidy is only paid if downtown is the active location in equilibrium.
If A2 beats D (strictly) then small levels of subsidy will have no effect on
equilibrium outcomes, since the outside option that constrains the bargain-
ing over mall locations will still be A2. Consider then the effect of small
subsidies when D beats A2. We will later take up the case of A2 � D,
considering levels of t that are large enough to reverse A2’s dominance over
D.

For simplicity we will assume in this section that the bargaining is with
B2 first. Recall from section 3 that in this case with D � A2 there are three
possible equilibrium outcomes: D, L2(M2D), and L0(ND). When D is the
equilibrium outcome it is easy to see that introducing a subsidy must reduce
social welfare. This follows from, for example, the analysis of Mankiw and
Whinston (1986) referred to earlier. That is, when D is the active location
the number of firms there, ND, will be the free-entry number, which in the
present context will be socially excessive. Subsidizing entry at D merely
exacerbates this inefficiency.

When the equilibrium outcome is L0(ND) or L2(M2D) a subsidy at D
can improve or reduce social welfare. Again this can be seen by applying
Lemma 1. Take for example the case of the no-anchor mall L0(ND). Let
ND(t) represent the ‘free-entry’ number of small firms at D with a subsidy
of t, i.e., ND(t) is such that V0(ND(t)) = ND(t)(KD − t). Thus the effect
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on the mall of a small subsidy t > 0 can be understood as a small increase
in ND, the number of small firms at L0. As in (7), write social welfare in
outcome L0(ND) as:20

W =
∫ ∞

p0(ND)
q(u).du + NDπS0(ND)−NDKS . (10)

Whether W rises or falls with the subsidy depends on the relative strengths
of two countervailing effects: excess entry through business stealing, and mo-
nopolistic rent extraction. If KS ≈ 0 then dW/dND > 0, from Lemma 1 (a):
the subsidy raises welfare by pushing market outcomes closer to marginal
cost pricing. But if πS0(ND) ≈ KS then dW/dND < 0, from Lemma 1
(b): the subsidy reduces welfare by exacerbating the excess entry effects of
business stealing.21 Thus when the mall is the initial equilibrium outcome
the welfare effects of a downtown subsidy are ambiguous.

Turn now to the case of A2 � D. To show that there are cases where the
welfare effects of a subsidy are not ambiguous, examine in particular the case
where the initial equilibrium outcome is the stand-alone big store A2. Since
small subsidies for D have no effect when A2 � D, we are considering here
levels of subsidy large enough to reverse this ordering, so that the subsidized
downtown location beats A2, i.e., D(t) � A2. It emerges that in this case
subsidies can only reduce social welfare.

Proposition 5 If B2 bargains first, subsidizing the downtown location when
the equilibrium outcome is A2 weakly reduces social welfare.

To see the intuition of the proposition, note firstly that if the stand-alone big
store A2 was the initial equilibrium then the configuration L0(M0A) cannot
have been feasible. Furthermore if the no-anchor mall was not feasible before
the subsidy nor can it be feasible after the subsidy, since ND(t), the number
of small firms required to beat the subsidized downtown location, must be
greater than M0A. Hence the equilibrium after the subsidy must yield either
the downtown or the anchor-mall outcome. If the former, the number of
small firms at D, ND(t), will exceed the ‘free-entry’ number ND(t = 0), and
a decline in welfare then follows from the excess-entry results of Mankiw
and Whinston. The core of the proof is then to show that a similar type
of excess-entry result will hold even if the post-subsidy outcome was the
anchor mall L2(M2D(t)).

20Note that there is no term for the cost of the subsidy in this expression, because the
subsidy is not paid unless D is the active location.

21Note that πS0(ND) ≡ KD by definition, so that this case of a negative welfare effect
is likely when KS is only slightly less than KD.
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The result of this proposition stands in contrast to Proposition 3, where
it was seen that banning the stand-alone location when A2 is the equilibrium
outcome can in some circumstances increase social welfare. In that case the
welfare increase arises because the ban counters the business-stealing effects
of a big store’s entry at A. That is, the ban may result in the equilibrium
outcome changing to a no-anchor mall L0(ND). If this change does not
increase prices too much, and if the small stores at L0(ND) have relatively
low fixed costs, the net effect may be an increase in welfare.

Note however that the ban on A does not affect ND, the number of small
firms required at L0 to match the lowest feasible downtown price. And this
number ND is strictly less than M0A, the number of small firms required
at L0 to match the price at A2. Hence L0(ND) can be feasible even when
L0(M0A) is not. In the case of a subsidy this is no longer true, because the
subsidy changes the number of firms L0 needs to match the lowest feasible
downtown price. This number of firms ND(t) will in fact exceed M0A; hence
if L0(M0A) is not feasible then nor is L0(ND(t)). As a result a subsidy
cannot transform the equilibrium outcome from A2 to L0 and the positive
benefits of a reduction in business stealing are no longer available.

We saw in Proposition 3 that a ban on A reduced the set of cases for
which the big store B2 was active in the market. When A2 � D and A
is banned the equilibrium outcome is always a mall configuration: it was
further shown that in some cases the effect of the ban was to convert an
anchor mall L2 into a no-anchor mall. Since the opposite switch is never
observed, the set of parameters for which B2 is active after the ban must be
a proper subset of the set of parameters for which B2 is active before the
ban.

We now look for a similar result in the case of the subsidy policy. Once
again the central question is how the subsidy affects the relative desirability
of anchor malls versus no-anchor malls. To show that the set of cases in
which B2 is active is strictly smaller under a subsidy we need to show that
the subsidy can switch an anchor mall L2 to a no-anchor mall L0, but not
vice versa. (It is trivial, although tedious, to show that in no other case
can the subsidy lead to a big-store configuration (i.e., L2 or A2) replacing a
configuration with no big store (i.e., L0 or D).)

It turns out that the effect of a subsidy of t > 0 on the net profits from
L2 relative to those from L0 depends on the concavity of demand. To see
this take the case of D � A2 (since small levels of subsidy have no effect on
anything if A2 � D), and suppose that max(Γ(L2(M2D)),Γ(L0(ND))) > 0.
Recall from section 3 that the equilibrium market outcome in this case is
then L2(M2D) (respectively L0(ND)) as Γ(L2(M2D)) > (respectively <)
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Γ(L0(ND)). Thus whether the outcome is an anchor or a no-anchor config-
uration depends on the value of

Y ≡ Γ(L2(M2D))−Γ(L0(ND)) = V2(M2D)−KB2−M2DKS−[V0(ND)−ND(KS)] .
(11)

When Y is positive the equilibrium will be L2, and vice versa. The
subsidy to downtown may be thought of as a reduction in KD, so that if
dY/dKD > 0 then the subsidy can only switch L2 to L0, never L0 to L2. We
may focus on the case of KS ≤ KD, since if KS > KD then Γ(L0(ND)) < 0,
and so L0 cannot have been the equilibrium outcome before the subsidy.

Lemma 3 If inverse demand p(q) is weakly concave at all q such that p(q) >
0, and if KS ≤ KD then dY/dKD ≥ 0. The inequality is strict if there is
strict concavity, or if KS < KD.

To see the intuition of the proof, note the following relationship between the
concavity of demand and the quantity responses of large and small tenants.
Let qB2 (respectively, qS2) be the output of a big store (respectively, a small
store) in asymmetric Cournot equilibrium under the configuration L2(M2D).
It can be shown that dqB2/dKD > dqS2/dKD if and only if p′′(q) < 0, where
q is the aggregate quantity produced in equilibrium. Thus if demand is
concave, the big store in L2 responds to a subsidy for downtown (a reduction
in KD) by reducing its output by more than each small firm.22 This means a
larger reduction in the variable profits contributed by the big store (relative
to the reduction in contribution from each small store). Since the big store’s
fixed costs are unchanged at KB2, the configuration L2 overall becomes less
attractive for the mall owner relative to L0, the configuration with no big
store.

As a consequence of Lemma 3 we have the following result.

Proposition 6 If B2 bargains first and if inverse demand p(q) is weakly
concave for all q such that p(q) > 0, then any subsidy of t > 0 for the
downtown area

a. reduces the set of cases in which B2 is active in equilibrium;

b. weakly reduces the payoffs to the big store B2.

If demand is convex the effects of the subsidy on B2’s payoffs are ambiguous.
In particular, with convex demand it is possible that dY/dKD in Lemma 3

22Note that dq/dKD > 0 for both big and small stores under Assumption 2. That is,
per-firm output increases when there are fewer rival firms at the same location.
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may be negative, suggesting that a subsidy to D could lead the mall owner
to lean more towards configurations with an anchor store. That is, a subsidy
might induce a switch in equilibrium outcome from L0 to L2, in which case
B2 would get a positive payoff instead of zero. The payoffs to the mall owner
are ambiguous whether or not demand is concave. He will benefit from the
subsidy if, for example, it forces the big store to shift into the mall from the
stand-alone location (i.e., if it switches A2 to L2(M2D)). And of course he
loses from the subsidy if it replaces a mall configuration with the downtown
area as the active location.

6 A merger between B1 and B2

Consider the effects of a merger between the two big stores, so that B1 and
B2 are owned by a single company B. As stores they remain technologi-
cally distinct, and still may not operate at the same location. The order of
moves in the game is the same as previously, except the mall owner E now
negotiates with B1 and B2 as a single entity. An agreed contract between
E and B still specifies a rental and a number of small tenants for the mall.
In addition the contract can condition these quantities on the locations of
B1 and B2, that is, on which store enters at the mall, and on whether the
other store then locates at A. We assume that no contractual commitments
eventuate if B decides not to locate either B1 or B2 at the mall.

Given our assumptions on consumers’ information and search costs, we
may ignore incentives for price coordination between the two big stores.
This is because consumers only learn prices upon visiting a store, and find
search so costly that they never switch locations. Varying the price at B1,
for example, cannot have any effect on sales at B2. Hence the price charged
by any big store will still be the Cournot equilibrium price for that location,
given the number of sellers there and their marginal costs of production.
The benefits to ownership of multiple big stores arise in this model not from
the ability to coordinate prices, but from the impact joint ownership has on
contracting with the mall owner.

There are four ways in which the company B can distribute its stores B1
and B2 between A and L, given that the stand-alone location may be left
vacant if desired. However two of these are redundant. It cannot be optimal
for B and the mall owner E to agree on ‘B1 at L (with N small tenants), B2
does not enter the market’. Under Assumption 4 the joint net profits from
this configuration would be strictly improved by replacing B1 at the mall
with its more efficient sister store. Similarly it cannot be optimal to agree
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on ‘B2 at L (with N small tenants), B1 at A’. If this arrangement were an
equilibrium outcome all customers would go to L (regardless of the value
of N), in which case the costs incurred in setting up B1 at A are wasted.
Joint net profits would be strictly improved by leaving B1 out of the market
altogether.

Contracting over big-store locations therefore focuses on two possible
regimes: ‘B2 at L, B1 does not enter’, and ‘B2 at A, B1 at L’, which
we abbreviate as (A0, L2) and (A2, L1) where necessary. Given that all
customers end up going to the same location, it may seem redundant to have
two big stores in the market at once. However we will see that the second
regime may sometimes emerge as an equilibrium outcome. The installation
of B1 at the mall in such cases is a device for B to preclude entry there
by any small stores, thus ensuring that all consumers patronize the other
big store at the stand-alone location A. Within this second regime we can
further rule out agreement on ‘B2 at A, B1 at L with N small tenants’,
where N > 0. For if all consumers were to go to L in this regime, the
contracting parties could under Assumption 4 improve their joint profits by
replacing B1 at the mall with B2. And if no consumers go to L then joint
profits can be increased by setting N = 0 (thereby avoiding the costs of
installing any small mall tenants).

In summary, we may without loss of generality restrict the set of possible
contracts between B and E to those that condition on the regime (A2, L1(0)),
or the regime (A0, L2(M2D)), where M2D may be zero. Consider then the
case of A2 � D.

Proposition 7 Suppose that the two big stores merge, and that A2 � D.

a. If Γ(L0(M0A)) ≤ 0 then the equilibrium outcome is (A0, L2(0)), or A2,
as G2 >, or <, KB2.

b. If Γ(L0(M0A)) > 0 then the equilibrium outcome will be (A0, L2(0)),
(A2, L1(0)), or L0(M0A), respectively, depending on which of these
configurations provides the greatest joint profits for E and B, that is,
depending on which is the greatest of:

• V2(0)−KB2

• V2(0)−G2 −KB1

• V0(M0A)−M0AKS

As in Proposition 1, the distinction between cases (a) and (b) again revolves
around who has the ‘upper hand’ in the contracting between B and E. If
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Γ(L0(M0A)) ≤ 0 then E cannot beat A2 with a no-anchor mall configuration
in the event of disagreement. Then the active equilibrium location must
include B’s best store B2 – whether this location is L or A just depends
on which has the lowest fixed costs. Furthermore the big-store owner has
no pre-emption incentive to also instal B1 at L, because there is no threat
of competition from a no-anchor mall. If Γ(L0(M0A)) > 0 then E has the
upper hand in contracting and the equilibrium outcome must involve some
stores entering at the mall. Either agreement is reached on the installation
of one of the big stores there, or E reverts to its disagreement option, a
no-anchor mall. This does not mean that the mall is necessarily active in
equilibrium, because one of the three possible equilibria is the configuration
(A2, L1(0)), in which all customers go to A, although B1 still enters at L.

The purpose of B1’s entry in this latter configuration is to enable E to
commit contractually not to steal A2’s business by reverting to a no-anchor
mall. In other words it provides a means for the contracting parties to ame-
liorate the problem of externalities on non-traders referred to in section 3.
If G2 is substantially less than KB2 and if Γ(L2(0)) > Γ(L0(M0A)) then
there are efficiency gains to be had from operating the best big store at
the stand-alone location. With no big-store merger there is no means for
the mall owner to contractually share in these efficiency gains, because it
cannot sign contracts over mall configurations with non-tenants.23 Thus if
Γ(L0(M0A)) > 0 then the mall owner previously would have had no option
but to force B2 into the mall, thereby voiding some of the aforementioned
efficiency gains. A big-store merger essentially allows B to use B1’s mall
tenancy to pay E not to threaten its business at A2 with a no-anchor mall.
This outcome will be optimal for both parties if the necessary fixed costs,
G2 + KB1, fall short of the fixed costs KB2 of installing B2 at the mall,
and if the joint net profits exceed E’s net profits from the no-anchor mall.
Clearly a necessary condition for this is that G2 and KB1 both be strictly
less than KB2.24

It will be apparent from comparison of Proposition 7 and Proposition 2
that another effect of the merger is to eliminate the distortions in con-
tracting outcomes arising from inefficient allocations of commitment power.
We previously saw such distortions when B1 had the power to commit to
bargaining before B2. This could result in B1 being active at the mall in
equilibrium, even though B2 would have provided the mall with higher joint

23Insofar as they involve collusion between businesses at different locations such con-
tracts might violate antitrust laws.

24Note that if b1 > b2 then KB1 < KB2 is not necessarily inconsistent with Assump-
tion 4.
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net profits. When both big stores are operated by the same company such
conflicts can of course never arise, as it is always in the company’s interests
to ensure that consumers go to its most efficient retail operation. Accord-
ingly Proposition 7 indicates that after a merger the less-efficient big store
is never active in equilibrium (although it may be present as a ‘dummy’
place-holder at the mall).

When D beats A2 the post-merger equilibrium outcomes are the same
as those that obtained before the merger with B2 bargaining first. That
is, if equation (4) holds, the outcome is the downtown location; otherwise
the outcome is L2(M2D) or L0(ND), depending on which is the greater of
Γ(L2(M2D)) and Γ(L0(ND)). Note that in this case there is no reason for
the contracting parties to tenant the mall with dummy big stores, as an
active mall is their only means of beating the downtown location.

The efficiency gains discussed above translate into gains in social welfare.
Furthermore the big stores benefit from the merger (in the sense of increasing
their combined profits), as long as their bargaining power does not decrease
with the change in ownership. That is, let 1 − θ denote B’s share (post-
merger) of any surplus from contracting with the mall owner. Then we have
the following result:

Proposition 8 Regardless of the order in which E bargains with the big
stores beforehand,

a. social welfare is weakly improved by a merger between the two big
stores;

b. if 1 − θ ≥ max(1 − θ1, 1 − θ2) then total profits of the big stores are
weakly increased by the merger.

To see the intuition of part (a), note that prices after a big-store merger
are no greater than before – they are either equal to p2(0) (if A2 � D), or
p0(ND) (if D � A2), both before and after. The proof therefore focuses
on the merger’s effects on variable profits net of fixed costs. These are
weakly increased because the merger counters the two types of contracting
inefficiency mentioned above. That is, the merger first eliminates cases in
which E is forced, by reason of B1’s commitment to bargaining early, to
accept this inefficient operator as the active big store in the mall. This type
of inefficiency disappears entirely after the merger. In fact when D � A2 the
merger will have no effect on outcomes other than to remove this inefficiency.
So the proposition certainly holds in this case.

When A2 � D the merged big stores are also less vulnerable to the
externalities-on-non-traders problem. This is for two reasons. First, since
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B1 is now merged with B2 the mall owner can no longer use contracting with
B1 as a threat against B2. That is, the merger eliminates some previous
cases where B2 joined the mall not for cost reasons, but solely because E
threatened to otherwise revert to L1(M1A). Second, as discussed above the
merger may lead to the mall owner accepting B1 as a dummy mall tenant,
allowing E to receive some compensation in exchange for a commitment not
to steal business from an efficient stand-alone big store. The two parties
will only agree on this arrangement if it provides higher joint net profits
than any alternative mall configuration (one of which would have been the
outcome if there had been no merger). Thus joint net profits can again only
be increased by the merger.

Note that the externalities-on-non-traders problem is not entirely elimi-
nated by the merger. If, for example, KB1 ≥ KB2 then B and E would never
agree on the (A2, L1(0)) configuration, as it is too expensive in terms of fixed
costs relative to (A0, L2(0)). Then if Γ(L0(M0A)) > 0 the mall owner can
still force B2 into the mall by threatening to revert to a no-anchor mall.
This is socially inefficient if B2’s fixed costs at the mall, KB2, are greater
than those at A.

With respect to part (b) of the proposition, the increase in the big store’s
total payoffs is seen to depend on the merged entity getting no less a share
of surplus than the big store with the most bargaining power pre-merger.
Then total payoffs to the combined stores rise, firstly because they share
in the efficiency gains noted above, and secondly because their post-merger
disagreement payoffs can only improve with the merger, while those of the
mall owner can only decline. (For example, E can no longer threaten to
revert to L1(M1A) when negotiating with B). The overall effects of the
merger on the mall owner’s payoffs are ambiguous. Payoffs may rise if the
merger allows E to share in the efficiency gains. Or they may fall, as for
example when G2 < KB2 and Γ(L1(M1A)) > 0 > Γ(L0(M0A)), in which
case the merger induces B to shift B2 out of the mall to the stand-alone
location, leaving E with no tenants at all.

7 Conclusion

Although our framework is somewhat stylized, we believe that our three
representative policy experiments illustrate effects on welfare and competi-
tive outcomes which would still be present in a more general model. Two
of the policies – a ban on stand-alone locations and a downtown subsidy
– might be viewed as alternative instruments for policymakers trying (for
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whatever reasons) to counter the dominance of malls and stand-alone ‘big-
box’ stores. While each of these two policies may have a net negative or
positive welfare effect, their impacts will differ according to the particular
circumstances of the market. We showed that the ban could increase welfare
in two ways. First it may alleviate a problem of excess entry, leading to the
replacement of a big store with a group of smaller stores with lower aggre-
gate fixed costs. By way of contrast a subsidy for the downtown location
tends only to encourage more entry at the mall. This may nevertheless be
welfare improving if the amount of entry at the mall is insufficient, rather
than excessive, because of the mall owner’s monopolistic pricing incentives.

A second source of welfare gains from a location ban concerns the shift in
the disagreement payoffs of parties negotiating for mall slots. Since the mall
owner’s bargaining position versus a low-cost big store is relatively strength-
ened by the ban, it could lead to this store replacing an inefficient rival as
the mall anchor. This possibility arises in cases where the latter store is able
to commit to first position in the bargaining sequence. While the technol-
ogy to achieve this commitment is not explicitly modelled here, the general
point is that a complete policy analysis needs to take into account effects
on inefficiencies in the contracting for mall slots. It would be of interest to
delve into the commitment issue more deeply, by, for example developing a
two-period model with sunk location costs, in which the inefficient big store
becomes the incumbent anchor in the first period and is later confronted by
the appearance of a more efficient rival.

If the relevant policy is a one-off measure affecting a single market, relo-
cation into a mall could be a costly response for a big store accustomed to
locating mainly at stand-alone sites. A store may prefer to desert the market
entirely. In terms of the parameters in our model this would be reflected in
a relatively high value for the store’s fixed costs at the mall, KB2. Insofar as
some of our observations depend on relocation actually being feasible, our
analysis could be interpreted more broadly as illustrating a firm’s incentives
if particular policies were to become widespread, affecting the firm’s stores
in many markets simultaneously. The wider the impact of the policy, the
greater is the firm’s incentive to consider negotiating with developers for
slots in existing shopping malls.25

Inefficiencies in the contracting for mall slots could also be ameliorated
25A recent example from New York City shows that when retail space is scarce a big

store will consider deviating from standard location plans. For its first store in that
market Walmart initially considered occupying one floor of a multi-storey retail complex,
an unusual departure from its typical store plans in markets elsewhere in the United
States. See Greenhouse (2005).
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by our third policy experiment – a merger between two large stores. A
merger of course eliminates the aforementioned problem of an inefficient
bargaining sequence, since it puts both big stores under common ownership.
It also alleviates the problem of externalities on non-traders. That is, it
will sometimes result in the efficient big store moving from the mall to a
less costly stand-alone location. One interesting instance of this latter effect
is when the departing big store leaves its less-efficient sister store in the
mall as a ‘place-holder’, to deter entry by other potential entrants, and to
compensate the mall owner for the loss of a valuable tenant. In this respect
it will be of interest to see whether or not the pending Sears-Kmart merger
eventually leads to the closure of many Sears mall stores. Our analysis
suggests strategic reasons to keep these stores, even if their revenues do not
cover operating costs.

Work on extending the model could focus firstly on introducing differen-
tiation between locations, thus allowing multiple sites to be simultaneously
active. One question of interest is then whether a ban on stand-alone loca-
tions could actually lead to lower equilibrium prices, because of the creation
of ‘super malls’, with more efficient anchor stores. Another approach might
be to endogenize the cost differences between big stores, by allowing ex ante
investments in cost reduction by the stores and the mall owner. As in Gross-
man and Hart (1986), the introduction of such investments naturally leads
to consideration of the efficient ex post allocation of property rights. Gould,
Pashigian, and Prendergast (2002) report that in fact many anchor stores in
shopping malls own their premises – the interaction between the contract-
ing problem, the own/lease decision, and the competition between locations
would make an interesting topic for further study.

Appendix

Proof of Proposition 1: To see (a), note that if (3) holds then in the
negotiation between E and B2 we have

∆B2
2 = V2(0)−G2

∆E
2 = 0

Thus ∆E
2 + ∆B2

2 = V2(0) − G2. Furthermore if E and B2 agree it will be
on M∗

2 = 0. (Zero small firms at L2 will yield a price there of p2(0), i.e.,
the same price as at A2. Hence M = 0 maximizes Γ(L2(M)) subject to the
need to beat D.) Therefore S∗2 = Γ(L2(0))− (∆E

2 + ∆B2
2 ) = G2 −KB2, and

the result in (a) follows from Assumption 5.
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If (3) does not hold then E can form a configuration to beat A2 after
disagreeing with B2. The sum of E and B2’s disagreement payoffs is then
no greater than max{Γ(L1(M1A)),Γ(L0(M0A))}. If Γ(L2(0)) > Γ(L0(M0A))
then Γ(L2(0)) > max{Γ(L1(M1A)),Γ(L0(M0A))} (using Assumption 4) and
so S2(M∗

2 = 0) > 0, implying agreement on L2(0) (using Assumption 5).
If Γ(L2(0)) < Γ(L0(M0A)) then also Γ(L1(M1A)) < Γ(L0(M0A)) (using As-
sumption 4). Then in both the bargaining with B1 and B2 the disagreement
payoffs are ∆E

1 + ∆B1
1 = ∆E

2 + ∆B2
2 = Γ(L0(M0A)) and thus S∗1 < 0 and

S∗2 < 0. It follows that the outcome will then be Γ(L0(M0A)).

Proof of Proposition 2: Part (a) follows from the discussion of Propo-
sition 1. To see (b), note that E’s disagreement payoff in negotiations with
B1 is at least Γ(L0(M0A)) (since this is a lower bound on his payoff from
negotiations with B2). The joint net profits from agreement with B1 can-
not exceed Γ(L1(M1A)). Thus if Γ(L0(M0A)) > Γ(L1(M1A)) agreement will
not be reached with B1: what remains is a choice between Γ(L2(0)) and
Γ(L0(M0A)), as in the discussion of Proposition 1 (b).

To see (c), suppose firstly that Γ(L0(M0A)) > 0; then if E disagrees
with B1 and proceeds to bargaining with B2 the disagreement payoffs there
would be ∆B2

2 +∆E
2 = 0+Γ(L0(M0A)) (since E can beat A2 with L0(M0A)).

The joint surplus in bargaining between E and B2 would therefore be
S∗2 = Γ(L2(0)) − Γ(L0(M0A)), which is positive because of Assumption 4
and because Γ(L1(M1A)) > Γ(L0(M0A)). Then E’s payoff in the event of
disagreement with B1 is Γ(L0(M0A))+θ2S

∗
2 . And B1’s disagreement payoff

is 0. The joint surplus from bargaining between E and B1 is then

S∗1 = Γ(L1(M1A))− [Γ(L0(M0A)) + θ2S
∗
2 ] ,

which is in this case equivalent to (5). If S∗1 is positive (when θ2 = 0, for
example) then the outcome will be L1(M1A). If it is negative (as when
θ2 = 1) the outcome will be L2(0).

In the case of Γ(L0(M0A)) < 0 the preceding argument needs to be
modified to allow for the change in S∗2 . Then S∗2 = G2 −KB2, so that E’s
payoff from disagreeing with B1 is θ2 max[0, S∗2 ]. (If S∗2 < 0 then E and B2
would not agree and E would get nothing.) Hence

S∗1 = Γ(L1(M1A))− θ2 max[0, S∗2 ] ,

which is again seen to be consistent with (5). This joint surplus could be
positive (if, e.g., θ2 = 0), leading to outcome L1(M1A), or it could be neg-
ative (if G2 > KB2 and Γ(L1(M1A)) is near 0), leading to outcome L2(0).
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Proof of Lemma 1: Differentiate (6) w.r.t. M , noting that

dπB2

dM
= (p− b2)

dqB2

dM
+ qB2 p′.

(
dqB2

dM
+ M

dqS2

dM
+ qS2

)
and

dπS2

dM
= (p− c)

dqS2

dM
+ qS2 p′.

(
dqB2

dM
+ M

dqS2

dM
+ qS2

)
,

where qB2 and qS2 are respectively the per-firm outputs of the large and
small firms in Cournot equilibrium. We arrive at the following expression,
corresponding to a similar expression in Proposition 1 of Mankiw and Whin-
ston (1986):

dW

dM
= (p− b2)

dqB2

dM
+ M(p− c)

dqS2

dM
+ qS2(p− c)−KS . (12)

(a) If KS = 0 and b2 = c then (12) becomes

(p− c)
(

dqB2

dM
+ M

dqS2

dM
+ qS2

)
.

The second bracketed term represents the response of equilibrium aggregate
quantity to an increase in M . Under Cournot competition this is strictly
positive, and also p(M) − c > 0 for all M < ∞. (b) Under Assumption
2 we have dqB2/dM < 0, dqS2/dM < 0, and under Cournot competition
(with M < ∞) we have p(M) > c ≥ b2. Thus if qS2(p − c) ≤ KS we get
dW/dM < 0.

Proof of Proposition 4: The proof of (a) follows from the discussion
in the text. To see (b) note that replacement of the less-efficient anchor
would mean that the equilibrium outcome was switched from Γ(L1(M1A))
to Γ(L2(0)). Then prices and consumer welfare are not affected by the
change. The (post-ban) disagreement payoffs in the bargaining between E
and B1 cannot exceed Γ(L2(0)) (for E) plus 0 (for B1). Hence a switch
from L1(M1A) to L2(0) implies that Γ(L1(M1D)) < Γ(L2(0)) (otherwise we
have S∗1 > 0, implying that agreement on L2(0) is not optimal). In turn
this implies Γ(L1(M1A)) < Γ(L2(0)), meaning that profits net of fixed costs
increase, implying an overall increase in social welfare.

Proof of Proposition 5: Necessary conditions for the equilibrium out-
come A2 include Γ(L0(M0A)) ≤ 0 (see Proposition 1) and A2 � D. Let
t be the amount of subsidy that would produce just enough small firms
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at D to match the price at A2: p0(ND(t)) = p2(0). If a subsidy t is
less than or equal to t it has no effect on the equilibrium outcome A2 or
on the level of social welfare. So consider levels of subsidy t > t, i.e.,
such that p0(ND(t)) < p2(0). We must then have M0D(t) > M0A, hence
Γ(L0(M0D(t))) < Γ(L0(M0A)) ≤ 0, implying that L0 cannot be an equilib-
rium outcome after the subsidy. Instead the outcome must be L2(M2D) or
D.

Decompose the welfare effects of the subsidy into

W (t)−W (0) = W (t)−W (t) + W (t)−W (0) = W (t)−W (t) .

And suppose firstly that the post-subsidy outcome is L2(M2D(t)). Then
social welfare after a subsidy of t is:

W (t) =
∫ ∞

p2(M2D(t))
q(u).du+πB2(M2D(t))+M2D(t)πS2(M2D(t))−KB2−M2D(t)KS .

Also,

W (t) =
∫ ∞

p2(0)
q(u).du + V2(0)−G2 ≥

∫ ∞

p2(0)
q(u).du + V2(0)−KB2 .

Hence

W (t)−W (t) ≤
∫ p2(0)

p2(M2D(t))
q(u).du + V2(M2D(t))− V2(0)−M2D(t)KS ,

i.e., W (t)−W (t) ≤ (13)∫ p2(0)

p2(M2D(t))
q(u).du + πB2(M2D(t))− πB2(0) + M2D(t) [πS2(M2D(t))−KS ]

The effect of increases in t above t is to raise M2D, the number of small
firms needed at L2 to match the downtown price. Also M2D(t) = 0, by
the definition of t. Hence if t ≥ t, πS2(M2D(t)) ≤ πS2(0), where πS2(0)
was defined as limM→0 πS2(M). Alternatively, since p2(0) = p0(M0A) by
the definition of M0A, we have πS2(0) = πS0(M0A) from Lemma 2. Since
Γ(L0(M0A)) ≤ 0 was necessary for A2 to be the original equilibrium out-
come, we have πS2(M2D(t)) ≤ πS0(M0A) ≤ KS . The conclusion of the
Proposition then follows from applying Lemma 1 (b) to equation (13).

Alternatively, suppose that the post-subsidy outcome was D(t). The
number of active small firms in this outcome, ND(t), must exceed ND(t = 0),
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the number consistent with (unsubsidized) free entry at D (if that were the
only permitted location). Social welfare at this outcome can be written as:

W (t) =
∫ ∞

p0(ND(t))
q(u).du + ND(t)πS0(ND(t))−ND(t)(KD − t)− tND(t) .

It then follows from, e.g., Lemma 1 (b) that

W (t) <

∫ ∞

p0(ND(t=0))
q(u).du .

and the RHS of this expression is in turn no greater than∫ ∞

p2(0)
q(u).du + V2(0)−G2 ,

since p2(0) ≤ p0(ND(t = 0)) and V2(0) ≥ G2. Hence the move from A2 to
D(t) reduces social welfare overall.

Proof of Lemma 3: Start by noting the following two identities, the
second of which follows from Lemma 2:

πS0(ND) ≡ KD , πS2(M2D) ≡ KD (14)

Totally differentiate each of these w.r.t. KD, and then apply the small firms’
FONC in each case, to arrive at:

(ND − 1)
dqS0

dKD
+ qS0

dND

dKD
=

1
qS0p′

, and (15)

dqB2

dKD
+ (M2D − 1)

dqS2

dKD
+ qS2

dM2D

dKD
=

1
qS2p′

. (16)

Here qS0 (resp. qS2) represents the quantity sold by each small firm in
symmetric (resp. asymmetric) Cournot equilibrium. (Similarly for qB2, for
the big firm.)

Using the identities in (14), and the definitions of V0(.) and V2(.), equa-
tion (11) can be rewritten as:

Y = πB2(M2D) + (M2D −ND)(KD −KS)−KB2 (17)

Then

dY

dKD
=

d

dKD
[πB2(M2D)] + (M2D −ND) + (KD −KS)

(
dM2D

dKD
− dND

dKD

)
.

(18)
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Take the FONC’s for qB2 and qS0:

(p− b2) + qB2p
′ = 0 (19)

(p− c) + qS0p
′ = 0 . (20)

Totally differentiate (20) w.r.t. KD, re-arrange, apply (15), and re-arrange
again to arrive at:

dqS0

dKD
=

−(p′ + qS0p
′′)

qS0p′(2p′ + qS0p′′)
. (21)

It follows then from Assumption 2 that dqS0/dKD > 0, and note that by
virtue of Lemma 2, dqS2(M2D)/dKD ≡ dqS0(ND)/dKD. Substitute (21)
into the total derivative of (20), and re-arrange to arrive at:

dND

dKD
=

NDqS0p
′′ + (ND + 1)p′

q2
S0p

′(2p′ + qS0p′′)
. (22)

By a similar process of total differentiation, starting from (19), and appli-
cation of (16), it is possible to arrive at:

dM2D

dKD
=

M2D(p′ + qS0p
′′) + 2p′ + qB2p

′′

q2
S2p

′(2p′ + qS2p′′)
. (23)

Combining (22) and (23), it can be seen that

dM2D

dKD
− dND

dKD
≥ 0 ,

implying that the third term on the RHS of (18) is non-negative (given
KS ≤ KD, as supposed in the lemma). Consider then the first term on the
RHS in (18). By taking that derivative w.r.t. KD, using the large firm’s
FONC and some of the other expressions derived above we arrive at:

d

dKD
[πB2(M2D)] = (ND −M2D)

2p′ + qB2p
′′

2p′ + qS0p′′
,

which implies that

d

dKD
[πB2(M2D)] > ND −M2D ⇔ p′′ < 0 .

The required conclusions then follow from examination of (18).

Proof of Proposition 6: (Sketch) (a) The core of this result is encapsu-
lated in Lemma 3. To complete the proof it is necessary to go into tedious
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detail to rule out some other trivial cases (e.g., the subsidy cannot switch
D or L0 to A2, etc.), which we omit. Full details are available from the
authors.

(b) Given concave demand, it follows from part (a) that if the big store
was not active before the subsidy then nor will it be active afterwards.
Suppose then that the pre-subsidy outcome was A2, implying that G2 ≤
KB2, that A2 � D(t = 0), and that B2 gets Γ(A2(0)). If A2 � D(t)
after the subsidy then there is no change in any payoffs; if D(t) � A2 then
the post-subsidy outcome could be D, L0, or L2(M2D). If D or L0, B2’s
payoffs are reduced to zero; if L2(M2D) then B2 now gets a partial share
of the joint profits Γ(L2(M2D)), which are strictly less than Γ(A2(0)), since
V2(M2D(t)) < V2(0) and G2 ≤ KB2.

Or suppose the pre-subsidy outcome was L2(M2D), where M2D = 0 if
A2 � D. The post-subsidy outcome must be L2(M2D(t)), L0, or D. If one
of the latter two, B2’s payoffs are reduced to 0. If the former, the joint
net profits are Γ(L2(M2D(t))), which are smaller than the original joint net
profits Γ(L2(M2D(t = 0))), since M2D is increasing in t. To complete the
proof it is then necessary to show that the subsidy cannot increase the frac-
tion of these joint net profits which go to B2. This requires an explanation
of the effect of the subsidy on the disagreement payoffs which we omit for
reasons of space. It is easy to see that the subsidy cannot increase B2’s
disagreement payoffs; to show that it can only increase the share of joint net
profits going to E requires a long derivation of an analogue to Lemma 3 for
the difference Γ(L2(M2D))− Γ(L1(M1D)).

Proof of Proposition 7: (a) If Γ(L0(M0A)) < 0 then E cannot form a
configuration to beat A2 if he disagrees with B. Disagreement payoffs in the
bargaining between E and B are therefore 0 and V2(0) − G2, respectively.
They will not agree on (A2, L1(0)) because that would imply a negative
contracting surplus:

S∗ = V2(0)−G2 −KB1 − (V2(0)−G2) = −KB1 < 0 .

Hence if agreement is reached it will be on (A0, L2(M2D)), where M2D = 0
here because A2 � D. Thus S∗ = G2 −KB2 and the conclusion follows.

(b) If Γ(L0(M0A)) > 0 then E can beat A2 if he disagrees with B.
The disagreement payoffs in the contracting between E and B are therefore
Γ(L0(M0A)) and 0, respectively. The surplus from agreeing on (A0, L2(0))
is therefore V2(0)−KB2 − Γ(L0(M0A)), while the surplus from agreeing on
(A2, L1(0)) is V2(0)−G2 −KB1 − Γ(L0(M0A)). The conclusion follows.
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Proof of Proposition 8: (a) The post-merger equilibrium price is in all
cases the same as the pre-merger price (regardless of the bargaining order).
Therefore consumer welfare cannot be reduced by a merger. We will show
that variable profits net of fixed costs are weakly increased by a merger.

Suppose that A2 beats D. Referring to Propositions 1 and 2, note that
if max(Γ(L1(M1A)),Γ(L0(M0A))) < 0 then the equilibrium outcome is the
same pre- and post-merger. If max(Γ(L1(M1A)),Γ(L0(M0A))) > 0 then joint
net profits before a merger are no greater than max(Γ(L2(0)),Γ(L0(M0A))).
(Note that, in the event that B1 is active pre-merger, joint net profits
are Γ(L1(M1A)), which is less than Γ(L2(0)) by Assumption 4.) After a
merger joint net profits are either max(Γ(L2(0)),Γ(L0(M0A)),Γ(A2, L1(0))
(if Γ(L0(M0A)) > 0) or max(V2(0)−KB2, V2(0)−G2) (if Γ(L0(M0A)) < 0).
In either case they are weakly greater than pre-merger, and strictly greater
if, e.g., G2 < KB2.

Or suppose that D � A2. If max(Γ(L2(M2D)),Γ(L0(ND))) < 0 then the
equilibrium outcome is D before and after the merger. If max(Γ(L2(M2D)),
Γ(L0(ND))) > 0 then joint net profits before the merger are no greater than
max(Γ(L2(M2D)), Γ(L0(ND)))), whereas they will be exactly equal to this
quantity after the merger. (Note again that if B1 is active pre-merger, joint
net profits are Γ(L1(M1D)) ≤ Γ(L2(M2D)).)

(b) Prior to the merger at most one big store makes positive profits in
equilibrium. Furthermore it can be seen that if a big store was active in
equilibrium before the merger then a big store (possibly a different one) will
be active in equilibrium after the merger. (The proof is by contradiction
and is omitted.) So there are no cases where big stores disappear from the
equilibrium as a result of the merger. If A2 � D and Γ(L0(M0A)) < 0 then
the disagreement payoff of any big store making positive profits prior to the
merger is no greater than V2(0) − G2, which is exactly B’s disagreement
payoff after the merger. In any other case pre-merger disagreement payoffs
for B1 and B2 are both 0. So B’s disagreement payoff is in all cases no less
than the disagreement payoff of the active big store before the merger.

The mall owner’s disagreement payoff after the merger is max(0,Γ(L0(M0A)))
(or max(0,Γ(L0(ND))), if D � A2). Prior to the merger E’s disagree-
ment payoff in any bargaining with big stores would have been at least
max(0,Γ(L0(M0A))) (or max(0,Γ(L0(ND))), if D � A2). Hence E’s dis-
agreement payoffs are never increased by the merger.

We have seen in part (a) that joint net profits of the active configuration
are in all cases weakly increased by the merger. In view of the effects on
the disagreement payoffs, it follows that total payoffs of the big stores are
not reduced by the merger, if 1− θ ≥ max(1− θ1, 1− θ2). To see that they
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may be strictly increased, consider the case of B2 bargaining first, A2 � D,
Γ(L1(M1A)) > 0 > Γ(L0(M0A)), G2 < KB2. Prior to the merger, B1 gets
0 and B2 gets (1− θ2) [Γ(L2(0))− θ1Γ(L1(M1A))]. After the merger B gets
V2(0)−G2, which is a strict improvement.
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