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We develop a model of competition between shopping centers, comparing
competitive outcomes in three alternative modes of retail organization, namely:
streets (in which neither developers or retailers internalize agglomeration effects
between products); malls (in which developers internalize); and supermarkets
(in which both developers and retailers internalize). For a fixed number of
centers: (i) converting streets to malls intensifies developer (but not retailer)
competition, which increases product range (i.e., the number of shops built
by the developers) and consumer surplus, reduces profits, and has ambiguous
effects on welfare; (ii) converting streets to supermarkets intensifies retailer
and developer competition, has ambiguous effects on product range (number
of shops), reduces profits, and increases social welfare. With free entry both
conversions reduce the number of centers and, if there is excess entry, conversion
to supermarkets (but not malls) unambiguously increases welfare.

1. Introduction

Two features are present in many retail markets.1 First, consumers prefer
one-stop shopping, which introduces agglomeration effects between
products at any shopping center. Second, retailers enjoy positive price-
cost margins, because of fixed costs and spatial differentiation between
centers. The combination of these creates a potential for inefficiency, and
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useful comments from Konrad Stahl.

1. See Stahl (1987) for a survey of the economic characteristics of retailing.
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invites internalization of the agglomeration effects between products at
any center.

Internalization may occur at the level of the retailer setting the
prices and quality levels, or the developer building the outlets and
thereby choosing the number of retailers. There are three commonly
observed ways of organizing shopping centers, each with a different
extent of internalization. In shopping streets there are many indepen-
dent developers and retailers, in malls there is one developer but many
independent retailers, and in supermarkets there is one developer and
one retailer. In advanced economies there has been a trend toward
greater internalization: large supermarkets today sell distinct items that
previously were sold separately by specialist retailers, e.g., meat, bread,
clothes, books, medicines, gasoline, and financial services. In some
countries public policy restricts the number and size of developments,
and attempts to protect street retailing, thereby limiting the extent of
internalization.

This paper develops a model of competition between shopping
centers and studies the effect of internalization on prices, quality levels,
the number of product lines, the number of shopping centers, and social
welfare. To abstract from the effect of internalization on competition
within a center, we assume product lines at any center are independent
in demand, for any given number of customers going to the center. Thus,
cross-effects between product lines are brought about entirely through a
change in the number of customers drawn to the center. For simplicity,
we assume that product lines are symmetric, with identical cost and
demand primitives. We assume that all consumers are identical up to
location, are fully informed, demand all product lines, and visit a single
center. We are motivated by the example of regular household shopping
for nondurables where product lines are distinct demand categories that
specialist retailers would sell in a street, as in the examples given above
(meat, bread, clothes, etc.). To abstract from location choice, we assume
that center locations are symmetric; consequently, centers compete with
each other only through the consumer surplus v offered to consumers
(v is consumer surplus before transport costs).2

Competition is modeled as a three-stage game. In the first stage de-
velopers choose whether to enter—determining the number of centers,
K. In the second, developers choose the product range, i.e., the number
of product lines, I. This is a decision for developers because it requires
investment in center size. In the third stage, retailers choose the utility u
to offer on each product line. The utility u on any line is determined by

2. Other papers in which competition between “centers” is reduced to a choice of v
include Bliss (1988), Armstrong and Vickers (2001), and Armstrong (2004).
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the retailer’s line-specific choice of price and quality. Quality is a product
characteristic that increases consumer willingness to pay and is obtained
by incurring a line-specific fixed cost, e.g., advertising, selection of
merchandise, or sales assistance. The consumer surplus v from a center
is the sum of the utility u on each of the I product lines. By symmetry
firms set a uniform level of u for all I products. Developers charge each
retailer a fixed rent, which fully extracts retailer profits, so there are no
vertical externalities between the retailers and developers at a center.

We study three modes of center organization: (i) centers with a
separate developer and retailer per product line so there is no internal-
ization; (ii) centers with a single developer and a separate retailer per
product line so there is developer internalization; and (iii) centers with
a single developer and a single retailer so there is both developer and
retailer internalization. We label these street, mall, and supermarket
mode, respectively. We limit our attention to symmetric equilibria in
which all centers are a given mode, and compare firm strategy and social
welfare for market equilibrium for each mode.

We abstract from the effect of mode on cost and utility primitives,
so the effect of internalization is entirely through firm conduct.3 When
selecting u and I firms consider two effects on profits: a direct effect
from existing customers and a market share effect from new customers.
Internalization extends the market share effect to all products at the
center, causing firms to attach extra importance to the utility u they
offer consumers.

To focus initially on retailer internalization, we fix I and K and
change all centers from streets to supermarkets. This extends the re-
tailer’s market share effect to all products at the center. The retailer
cannot discriminate, and offers a higher u to all consumers, tolerating
a negative direct effect in return for the market share effect. This is an
intensification of competition, which implies lower profits from each
product line in symmetric equilibrium, and thus lower center profits.

When I is endogenous, developers enter the game. A change from
streets to supermarkets now implies internalization by retailers and
developers. The change extends the developer’s market share effect (from
adding a candidate product line) to all existing products at the center.
But this incentive to increase I is counteracted by retailer internalization,
which intensifies stage 3 competition and reduces direct profit from each
product line, including the candidate product line. There are thus two
opposing effects and product range may rise or fall; in either case we find

3. As a referee points out, in practice some types of consumers may prefer certain
modes of shopping, while malls and streets may have higher developer costs than
supermarkets.
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that center profits fall in symmetric equilibrium because competition
between centers has intensified.

A change from streets to malls introduces developer internal-
ization without retailer internalization. This increases the developer’s
market share effect without reducing the direct profit on any line, so
that I unambiguously increases. This is an intensification of product
line competition, and center profits fall in symmetric equilibrium.

The number of centers K is determined in free-entry equilibrium.
A change from streets to supermarkets (or malls) reduces center profit
for any given K; this reduces the number of centers K in free-entry
equilibrium.

The social benefit of internalization is determined by the rate at
which firms are willing to give up profit on existing customers to gain
market share. Because all consumers visit a center, and centers are
symmetric, the extra profit from new consumers, i.e., the market share
effect, is offset exactly by the profit lost at other centers (a negative
externality) with no overall effect on welfare. Thus, internalization
increases welfare only if the extra utility offered exceeds the profit firms
are willing to give up on existing consumers.4

In the simple case where I and K are fixed, a change of mode
from streets to supermarkets increases the profit retailers are willing to
sacrifice in return for new consumers. The effect on welfare is positive,
however, since retailers can offer the utility efficiently from a social point
of view—i.e., each dollar of profit forgone by retailers always increases
consumer surplus by at least a dollar—and because retailers always
have the option of offering the utility through a price cut.5

When K is fixed but I is endogenous, the developer’s choice of
I enters the story. After a change from streets to supermarkets the
developer is willing to add product lines that are not directly profitable,
in return for new shoppers on all product lines. (Again, this market
share effect is offset one-for-one by losses at other centers and thus
does not contribute to social welfare.) Because the developer’s profits
are appropriated entirely from the retailer, the developer is not willing
to sacrifice more profit than the retailer would, in return for any given
number of new shoppers. Therefore, since we know that the retailer

4. This is identical to the condition that the consumer surplus effect exceeds the
business stealing effect, because firms equate the profit sacrifice on existing customers
to the business stolen from other centers.

5. The discussion is closely related to Spence (1975) where social inefficiency in quality
and pricing is because firms consider the effect on marginal rather than average consumer
surplus. In our model retailers attach some importance to average consumer surplus,
because they care about the market share effect. Internalization increases the importance
retailers give to average consumer surplus, (v), i.e., they internalize some of the consumer
benefit.
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gives up less than the consumers’ gain (from the previous paragraph),
it follows that the developer also gives up less than the consumers’
gain, so the welfare change of going from street to supermarket mode is
positive. In contrast, a change from streets to malls has more ambiguous
welfare consequences. As before, the conversion increases the profit the
developer is willing to sacrifice in return for new shoppers. But now
each retailer is limited only to a single product, while the developer
appropriates the market share effect of I products; consequently, the
developer is prepared to sacrifice I times as much as any retailer in return
for a given market share change. It is now possible that the developer is
willing to sacrifice more profit than is socially efficient, resulting in an
over-supply of product lines and a fall in welfare relative to streets.6

Now suppose K is endogenous, determined by free entry. If there
is excess entry, the typical case in spatial models,7 then the K -reducing
effect of a change from streets to supermarkets increases welfare, adding
to the welfare gains just noted for fixed K. (In contrast, since conversion
to malls has an ambiguous welfare effect for fixed K, this ambiguity
remains with free entry.)

Two related papers compare centers where internalization is
present (monopolist) and absent (specialist retailers). In contrast to our
model, which focuses on competition between centers, these models
hold prices at rival centers fixed and focus on behaviour within centers. In
Stahl (1982), products are intrinsic substitutes, i.e., before agglomeration
effects, but monopolists nonetheless charge lower prices than special-
ized retailers, by internalization of agglomeration effects. Schulz and
Stahl (1996) use a search-theoretic setting where imperfectly informed
consumers each buy one product. The number of products offered
increases the attractiveness of a center, by increasing the chance of a
good match between consumer and product. Because of internalization,
the monopolist offers more products, and, for each number of products,
charges lower prices. Overall, internalization increases welfare.

Two further papers consider competition between centers. Beggs
(1992) endogenizes the internalization decision (which our model takes
as given), showing that it may be a perfect Nash equilibrium for
developers not to internalize at retail level—e.g., to build malls rather
than supermarkets. Gehrig (1998) endogenizes the decision of retailers
to agglomerate, i.e., to locate together at given locations (which our

6. The results on product lines are similar to those in Spence (1976): the addition of a
product line depends on the proportion of the consumer surplus that is captured. With
retailer internalization prices are lower, less of the consumer gain is internalized, and too
few lines are offered. Without retailer internalization, prices are higher, more consumer
surplus if internalized, and too many product lines may be offered.

7. See Anderson et al. (1992) and Mankiw and Whinston (1986).
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model takes as given). Retailers choose two horizontal characteristics,
one of which is location, with agglomeration effects that retailers do not
internalize. Consumers visit a single center, buying only one variant,
and are not informed about the variants’ characteristics before visiting.
Consumers prefer centers with more retailers, and a better chance of
successful search. Whether there are multiple market places, as opposed
to complete agglomeration, depends on market size and transportation
costs.

The search-theoretic setting of Gehrig (1998), and Schulz and Stahl
(1996), is applicable to specialized, infrequent purchases of durable
products where consumers are not well informed initially, and only buy
one product at the end of the process. Our model, in contrast, is applica-
ble to situations where consumers are fully informed, perhaps through
experience, about the offerings at each center, buy a range of products
on a shopping trip, and care about vertical product characteristics. A
natural application is regular household shopping for nondurables such
as groceries, clothing, medicines, financial services, etc.

Gould et al. (2002) and Pashigian et al. (1998) present empirical evi-
dence from shopping malls that demonstrates the empirical importance
of externalities between product lines, and show that owners of malls
are willing to reduce rent for stores that generate positive externalities
for other traders at the mall.

In a broader sense, the paper is related to the literature on inter-
mediation, because the developer may be seen as an intermediary
between consumers and retailers. For a discussion see Armstrong (2004),
Nocke et al. (2004), and, more generally, Spulber (1999).

The rest of the paper is as follows. Section 2 presents the model’s
assumptions. Section 3 examines retail competition, holding the number
of centers and product lines fixed. Sections 4 and 5 analyze developer
decisions, namely number of product lines and entry. Section 6 briefly
considers whether a developer would like to change mode. Section 7
discusses social efficiency. Section 8 concludes.

2. A Model of Shopping Centers

We take as a given that all consumers visit a center and shopping costs
prohibit any consumer visiting more than one. A consumer values center
k according to

wk = q0 + vk − εk

where q0 is a numeraire good representing the rest of the economy,
vk is utility from center k and εk is the consumer’s transportation
cost. Each component of wk is a continuous scalar. From the set of K
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centers the consumer selects the one with the highest wk. The good q0
absorbs income effects so vk equals consumer surplus from k (up to
transportation costs). All consumers have identical vk for each k so the
only consumer variation is in transportation costs.

Consumer and center locations are exogenous, so competition
between centers is entirely through the vector of utilities v = (v1, . . . , vK).
For any v there is a unique vector of market shares s = (s1, . . . , sK). The
market share sk of center k is given by the function sk = sk(v), which
is symmetric in v such that equal center utilities (v1 = v2 = · · · = vK )
imply equal center shares (s1 = s2 = · · · = sK ). We require that sk( ) is
continuous and twice differentiable in v such that8

∂sk

∂vl

{
>0 for k = l

≤0 for k �= l,
(1)

where the own-utility derivative (k = l) depends on sk or vk or both (and
not on any other variable, except through sk or vk). We do not impose
any single distribution of transport costs, but note that the uniform
distribution (which gives the “circular-city” Salop model) and the
Type-1 extreme value distribution (which gives the logit oligopoly
model) satisfy these requirements (and we use them in examples).9

Each center offers Ik product lines, which are independent in
demand, with vk additively separable in the Ik product utilities, i.e.,
vk = u1k + · · · + uIk k . The indirect utility function for product i, written
as uik = u(pik, nik), is decreasing in price pik and increasing in quality
nik and implies product demand qik = q(pik, nik) = −∂uik/∂pik that is
nonincreasing in pik and nondecreasing in nik. Functions {u( ), q( )} are
identical for all consumers.10

There are two types of firms, developers and retailers. Developers
choose whether to open a center k and decide on the number of lines Ik

to offer, incurring a fixed cost f (Ik) that is increasing in Ik. Retailers set
price pik and quality nik and obtain retailer profit π ik on each product.
No developer or retailer operates in more than one center. Developers

8. Continuity of sk( ) in v ensures smooth profit functions in v, needed to ensure
existence of symmetric equilibria. As noted by a referee, there are models of vertical
differentiation (e.g., Shaked and Sutton, 1982) where symmetric equilibria do not exist, as
sk( ) is discontinuous if firms set identical v, giving any firm an incentive to deviate, e.g.,
by increasing quality. The presence of transportation costs εk allows sk( ) to be continuous
in v.

9. In the logit model ∂sk
∂vk

= sk (1 − sk )/t and is unaffected by sl except through sk (where t

is the scale parameter of the distribution). In the Salop model ∂sk
∂vk

= 1/t so it is independent
of sk as well as independent of sl. See Anderson et al. (1992). It is known that the Salop
model has discontinuities at values of v outside the relevant range.

10. It should be pointed out that independent demand functions is a strong assump-
tion, employed to focus on the consequences of internalization for intercenter competition.
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have full information about the conditions facing retailers, and charge
each retailer a fixed rent that extracts all retailer profit.

There are three modes m of center organization, namely streets,
malls, and supermarkets, i.e., m ∈ {st, ma, su}. Mode is exogenous and
common across the K centers. The modes are organized as follows.
In a street with Ik lines there are Ik developers and Ik retailers, in
a mall there is one developer and Ik retailers, and in a supermarket
there is one developer and one retailer. Retailers in streets or malls are
single-category shops (butchers, bakers, clothes stores, etc). In street
mode each shop is developed independently; in mall mode they are
all developed by the same developer. Each mode implies a different
pattern of internalization of a center’s agglomeration effects. In street
mode there is none, either by retailers or developers, in mall mode
the developer internalizes, and in supermarket mode developers and
retailers internalize. To abstract from competition within a center, a given
product line is never offered twice in the same center. To abstract from
other effects of mode, cost and utility primitives are unaffected by mode.

There are three decision stages. First, developers decide whether to
build a center. (In street mode we assume that there are no coordination
problems between retailers at this stage.) Second, developers select the
number of product lines Ik. Third, retailers set price pik and quality nik

for each product.
In stage 3 we take as given the number of centers K and a product

range Ik at center k. The retailer of product i at center k sets price pik, and
can increase quality nik above the minimum level nik = 0 by incurring a
fixed cost gik = g(nik), where g′( ) > 0. Marginal cost cik is constant and
unaffected by quality. (Natural examples of quality are staff helpfulness,
store layout, and good merchandise selection.) Product costs cik and gik

are unaffected by the quality or output of products other than i. For
symmetry, we specify that the primitives of the retailer game {u( ), q( ),
c( ), g( )} are identical for all i and k.

There are no cost or demand cross-effects between products at
center k, up to market share sk. It follows that internalization has no effect
on retailer choice of pik and nik except through uik and sk. Accordingly,
we can write product i’s retail profit π ik in terms of uik and sk, with pik

and nik implicitly set at profit-maximizing levels:

πik = π (uik , sk(v)) ≡ max
pik nik

{skqik(pik − cik) − gik | uik = u(pik , nik)} (2)

where we assume π ( ) is continuous and differentiable in both argu-
ments. The problem of the retailer of i at center k is therefore reduced to
utility-setting, as follows:
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max
uik

π (uik , sk(v)) if mall or street mode

max
uk

Ik∑
i=1

π (uik , sk(v)) if supermarket mode.
(3)

The function π ( ) is identical for all i and k, by symmetry of {u( ), q( ),
c( ), g( )}. To ensure each retailer has a unique profit-maximizing utility,
the objective function is assumed strictly quasiconcave (in uik for streets
or malls and in uk for supermarkets). By symmetry, profit-maximizing
retailers set uik uniformly across the products at any center.

The derivative of the objective function (3) with respect to uik on
i is

ρm(uik , sk | Ik) ≡ ρm
ik = ∂π (uik , sk)

∂uik
+ xm ∂π (uik , sk)

∂sk

dsk

duik
, (4)

where xm = 1 in streets or malls and xm = Ik in supermarkets. (The latter
follows because the center’s Ik products are set to a uniform utility, so
that by symmetry an increase in sk has an identical effect on the profits
of all products at center k.) The first term on the right-hand side is the
direct effect of the product’s utility uik on product i’s profits, holding
sk constant. The second term is the market share effect derived from all
the retailer’s xm product lines. In street mode the retailer’s market share
effect is limited to product i’s profit. In supermarket mode it is enjoyed
on all Ik products at the center. It is standard in oligopoly that π ( ) gives
a negative direct effect for high enough levels of uik. (Otherwise there
would be no interior solution in uik for profit maximization with fixed
market share, e.g., for a monopolist or a group of colluding oligopolists.)
The market share effect is always positive, as products always have
positive markups in equilibrium.11

To ensure the existence of unique symmetric equilibrium, we
restrict ρ( ) such that, for each mode m and any sk in 0 < sk ≤ 1, there is
always a unique finite utility ûm

k = ûm(sk | Ik) above which ρm
k < 0 and

below which ρm
k > 0. That is,

ρm(uik , sk | Ik)

{
<0 for uik > ûm(sk | Ik)

>0 for uik < ûm(sk | Ik)
(5)

for each mode m and any sk in 0 < sk ≤ 1. At any market share, the
first line in (5) requires that, for high enough uik, the direct effect
eventually becomes sufficiently negative to outweigh the market share

11. Agglomeration effects may, in some circumstances, result in negative markups
on some product lines (see Bliss, 1988). However, where products are symmetric, and
independent in demand, as in our application, markups are identical and positive.
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effect. This is natural since, as uik increases, pik − cik eventually goes
to zero or g(nik) becomes large. The second line requires that at any
sk, reducing uik is eventually unprofitable, which is natural since the
demand q( ) per customer goes to zero at low enough uik. (For example,
at the collusive uik it is profitable for any retailer to increase utility.)
Given that π k is continuous and differentiable in uk and sk, condition (5)
implies ρ(ûm

k , sk | Ik) = 0. As the following proposition shows, there is a
unique symmetric equilibrium level of utility for each mode m, for any
given K and common Ik across centers, which we denote as ûm

K = ûm
K (Ik).

(Throughout the paper, a K subscript denotes a symmetric equilibrium
value with K centers.)

Proposition 1: A unique symmetric equilibrium in product utility ûm
K =

ûm
K (Ik) exists for each mode m and any number of centers K with common Ik at

each center.

Proof . For each mode m, and any sk in the range 0 < sk ≤ 1, condi-
tion (5) implies a unique finite utility ûm

ik = ûm(Ik) satisfying ρm
ik = 0

for product i at center k with Ik lines. By strict quasiconcavity of each
retailer’s profit function in own utility uik this is a unique best reply,
and is identical for all i at center k. Let ûm

K = ûm
K (Ik) denote the unique

best reply, for all i at center k, satisfying ρm(ûm
K , sk | Ik) = 0 at sk = 1/K.

Suppose all retailers at centers other than k set ûm
K . If retailers at k set ûm

K
then, since all centers have Ik products, they have the same center utility
vk = Ik ûm

K , and the symmetry property of sk( ) implies sk = 1/K. Then ûm
K

is the unique best reply for k and all centers are in unique symmetric
equilibrium. �

Because this proposition shows that retailers at any center k set
a uniform utility on all products, we hereafter drop i subscripts, i.e.,
uk = uik for all i.

In stages 1 and 2, developers decide whether to enter and how
many product lines to offer. The total fixed cost of a center with a capacity
for Ik product lines is given by the function f (Ik), which is continuous
and differentiable in Ik such that the fixed cost of an extra product line
is positive and increasing, i.e., { f ′( ), f ′′( )} > 0. This ensures an interior
solution in the number of product lines. (We ignore the integer constraint
to simplify notation.) Let �k be aggregate developer profit at center k,
comprising total retail profit minus total developer cost f (Ik), i.e.,

�
(
Ik , ûm

k , sk
) = �k = Ikπ

(
ûm

k , sk
) − f (Ik)

where retailers at k set ûm
k = ûm(sk | Ik) on all products in stage 3. (In street

mode �k is the aggregation of the profits of the individual developers
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at center k; in the other modes it is the profit of the sole developer at
center k.)

In supermarkets or malls, a single developer sets Ik to maximize
aggregate developer profit �k. In a street, by contrast, there is a devel-
oper for each line, offering the line if it is profitable in terms of its own
revenues and costs, i.e., not considering effects on other products at k.
Marginal developer profit δm

k from an extra product line in center k of
mode m is obtained by differentiating the relevant objective function for
mode m with respect to Ik, giving

δm(Ik , sk) ≡ δm
k = πk − f ′(Ik) + ym ∂πk

∂sk

dsk

dvk
ûm

k , (6)

where ym = 1 in street mode and y = Ik in mall and supermarket mode.
Marginal developer profit, like marginal retailer profit, is made up of a
direct effect, the first two terms, and a market share effect, the final term.
In the final term, ûm

k is the effect on consumer surplus vk of a marginal
increase in Ik.

As Ik increases, f ′( ) increases, and the direct effect falls, becoming
negative for large enough Ik. The market share effect is always positive
(as profit margins are always positive). At some point, however, the
direct effect becomes sufficiently negative to outweigh the market share
effect, so that δm

k = 0; developers add lines until this point is reached. To
ensure equilibrium, we assume the marginal developer profit satisfies
the following quasiconcavity property: δm is initially positive up to some
Ik and is negative thereafter, given any vector of product lines I−k at
rival centers, with ûm

k = ûm(sk | Ik) determined by retailer competition in
stage 3.

To ensure the existence of unique symmetric equilibrium in prod-
uct lines we specify that, for any mode m, and market share sk in the
range 0 < sk ≤ 1, there is always some unique number of product lines
Î m(sk) above which marginal developer profit is negative, and below
which marginal developer profit is positive, i.e.,

δm(Ik , sk)

{
<0 for Ik > Î m(sk)

>0 for Ik < Î m(sk).
(7)

This condition is reasonable, since it is natural that, for any market share,
a developer should (i) find it worthwhile to add a marginal product at
low enough Ik and (ii) find that profit opportunities are exhausted at
some Ik high enough. The condition requires that f ′( ) is sufficiently small
at low Ik and sufficiently large at high Ik. Since δm( ) is continuous and
differentiable, condition (7) implies that δm = 0 at Î m

k . As Proposition 2
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shows, these conditions imply the existence of a unique symmetric
equilibrium product range, for each m and any K, denoted Î m

K .

Proposition 2: A unique symmetric perfect equilibrium exists in product
lines Î m

K for each m and any K.

Proof . For each mode m and any sk in 0 < sk ≤ 1, condition (7) implies
there is a unique finite Î m

k = Î m(sk) satisfying δm
k = 0 for a representative

developer at k assuming that optimal utility, ûm
k = ûm(sk | Î m

k ), is set by
retailers. By the quasiconcavity property, Î m

k is a unique best reply. Let
Î m

K denote the unique best reply satisfying δm
k ( Î m

K , sk) = 0 at sk = 1/K.
Suppose the number of product lines at centers other than k is Î m

K and
utility at these centers is ûm

K . If the developer at k sets Î m
K then its retailers

set ûm
K and center utility vk is the same across centers, so the symmetry

property of sk( ) gives sk = 1/K. Then Î m
K is the unique best reply for the

developer at k and all centers are in a unique symmetric equilibrium.
�

3. Utility, Price, and Quality

In this section we study the effect of mode on retail competition. We take
Ik and K as given, with Ik > 1 at a common level for all centers. Streets
and malls are identical when Ik is taken as given, so in this section we
refer only to streets. Initially we reduce intercenter competition to a
choice of uk, with pk and nk implicitly set to maximize π k.

At center k of mode m, consider a representative retailer with xm

product lines. The derivative of the retailer’s profit with respect to uk on
a given product is the sum of the direct and market share effects:

ρm(uk, sk) ≡ ρm
k = ∂π (uk, sk)

∂uk
+ xm ∂π (uk, sk)

∂sk

dsk

duk
(8)

as previously given in (4). A profit-maximizing retailer sets ρm
k = 0.

Symmetric equilibrium utility is given by the utility satisfying this
condition at sk = 1/K, written as ûst

K and ûsu
K for street and supermarket

mode, respectively. The implied symmetric product profits are written
as π̂ st

K and π̂ su
K .

Condition (8) shows the effect of mode on ûm
K . Consider initially

street equilibrium where retailers set ûst
K satisfying ρst(ûst

K , 1/K ) = 0. A
switch to supermarkets increases xm from 1 to Ik, extending the market
share effect to all Ik products. As the market share effect on each product
line is positive, the marginal profit of uk increases and is now positive,
i.e., ρsu(ûst

K , 1/K ) > 0. Condition (5) requires that uk increases to satisfy
ρsu(uk, 1/K) = 0. Let ûsu

K be the required new level. If all centers set ûsu
K

then market shares are equal at sk = 1/K and ρsu(ûsu
K , 1/K ) = 0 for all k.
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The change to supermarkets therefore increases ûm
K to a new symmetric

equilibrium.
To see the effect of mode on equilibrium product profit π̂m

K recall
that the direct effect in (8) is negative at ûm

K and sk = 1/K. Conversion to
supermarkets increases ûm

K and leaves sk unchanged, so π̂m
K falls. This is

intuitive, as a retailer’s motive to increase uk is derived only from market
share effects, which cancel out in symmetric equilibrium.

Proposition 3 summarizes.

Proposition 3: In symmetric equilibrium with given Ik and K a change
from streets to supermarkets implies: (i) higher product utility (ûsu

K > ûst
K ) and

(ii) lower product profits (π̂ su
K < π̂ st

K ).

Proof . (i) Let ûsu
K and ûst

K denote the unique symmetric equilibrium util-
ity solving ρm(uk, 1/K) = 0 for m = su and m = st, respectively, at any K
and Ik. The effect of m on ρm( ) is exclusively through xm, which increases
from 1 to Ik when m changes from st to su. By strict positive monotonicity
of π k( ) in sk, and sk( ) in uk, the second term in (8) is positive, so ρm( )
is increasing in xm. This gives ρsu

k (ûst
K , 1/K ) > 0 and, by the second line

in (5), the condition for equilibrium utility ρsu
k (ûsu

K , 1/K ) = 0 is satisfied
only for ûsu

K > ûst
K . (ii) Let π̂ st

K denote product profit in symmetric street
equilibrium with K centers, i.e., π̂ st

K = π (ûst
K , 1/K ). Consider a series of

hypothetical marginal increments in xm (in equation (8)) from 1 to Ik

simultaneously at all centers, maintaining utility at the equilibrium level
ûm

K that solves ρm(uk, 1/K) = 0 for each xm. The change in equilibrium
product profit from the conversion is given by taking the integral over
the marginal profit effects, holding market share constant, i.e.,

π̂ su
K − π̂ st

K =
∫ Ik

1

{
∂π̂m

K

∂uk

∂ûm
K

∂xm

}
dxm (9)

where ûm
K is the equilibrium utility solving ρm(uk, 1/K) = 0 for each xm.

From part (i) of the proof we know that the marginal profit of utility,
ρm

k (uk, sk), is increasing in xm, so that ∂ûm
K /∂xm > 0 for each xm. Since

ρm(ûm
K , 1/K ) = 0 for each xm, and we know from part (i) that the second

term in (8) is positive, it follows that ∂π̂m
K /∂uk < 0, for each xm. Therefore,

the integrand in (9) is negative at each xm, and the integral is negative,
giving π̂ su

K < π̂ st
K . �

We have shown that the supermarket mode implies an increase in
uk. In the rest of this section we examine the effect of this on prices and
quality levels (pk and nk).

Suppose first that nk is fixed. Then, given that u(pk, nk) is decreasing
in pk and increasing in nk, it follows that pk falls in the supermarket mode.
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Alternatively, if pk is fixed then nk must increase in the supermarket
mode.

What if neither nk or pk is fixed? We can rule out the possibility
that the supermarket mode would result in increased pk and reduced
nk, which could only be associated with a reduced level of uk. Three
remaining outcomes are possible: reduced pk and increased nk, increased
pk and nk, and reduced nk and pk. To explore this further, it is useful to
recall that we take the retailer’s problem in two conceptual stages: in
the first stageeve choose ûk and then, in the second stage, choose p̂k and
n̂k given ûk . Because any ûk implies a unique sk (given utility choices of
other retailers), the second stage is a constrained optimization problem
for fixed s̄k and ûk i.e.,

p̂(ûk , s̄k)

n̂(ûk , s̄k)

}
≡ arg max

pk ,nk
{s̄kq (nk, pk)(pk − ck) − g(nk) | ûk = u(pk, nk)} (10)

as given in (2). Provided {u( ), q( ), g( ), c( )} are differentiable in nk and
pk and the solution is interior, the Lagrangian for this problem satisfies
the familiar condition:

∂π̂k

∂pk

/
∂ûk

∂pk
= ∂π̂k

∂nk

/
∂ûk

∂nk
(11)

where π̂k is product profit at p̂(ûk , s̄k) and n̂(ûk , s̄k). The condition
requires that the marginal cost of utility uk through a price cut equals the
marginal cost of uk through a quality increase, where marginal cost is in
terms of the retailer’s profit forgone assuming a fixed market share sk.
The effect of the supermarket mode on pk and nk therefore depends on
each variable’s marginal cost of uk to the retailer, which is determined
by the retailer’s demand and cost functions.

In Example 1 the supermarket mode may result in reduced pk and
increased nk, increased pk and nk, or reduced nk and pk, depending on
the shape of the demand function. We will outline the intuition for these
results informally. (The specification of the model is detailed at the end
of the section and the results are worked out fully in Smith, 2004).

First consider Case A of the example. Here the retailer has unit
demands q( ) that are zero-elastic in nk and pk, up to a (nonbinding)
reservation price that is increasing in nk. Because demand is zero-elastic,
a cut in pk transfers surplus one-for-one from retailer to consumers, so
the marginal cost of uk through pk is a constant. In contrast, an increase
in nk delivers surplus to consumers at increasing marginal cost, since
g′( ) > 0. In this case it is clearly best for the supermarket mode to offer
higher uk by reducing pk, leaving nk unchanged.
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In Case B demand q( ) is now downward-sloping in pk (such that nk

does not influence q( ) on the portion prices are set) so that the marginal
cost of uk through pk is now increasing as pk falls. (As before, the marginal
cost of uk through nk is also increasing.) It is now best for the supermarket
to offer extra uk through higher nk as well as cuts in pk.

In the next two cases (Cases C and D) we allow quality nk to increase
the optimal price p̂k , by enhancing the consumer’s valuation of marginal
output. Suppose demand is constant, at q = 1, for prices up to nk, and
elastic for higher prices. Retailers in both modes find it worthwhile to
increase prices to nk but no higher. (Thus nk is the consumer’s valuation of
marginal output.) Because of the kink, there is a “jump” in the marginal
cost of providing uk through pk, and it is best for the supermarket to offer
extra uk by changing nk instead. Because this moves the kink, it means
a one-for-one change in p̂k .

In Case C an increase in utility uk requires an increase in nk because
the extra social surplus from nk exceeds the extra revenue extracted from
the increase in p̂k , i.e., there is a positive consumer externality from nk.
However, the converse is also possible. In Case D there is a reduction
in nk because the reduction in social surplus is less than the reduction
in revenue extracted from the fall in p̂k . The difference between cases
C and D hinges on the precise effect of nk on consumer demand q( ).
If nk affects the average valuation of output more than the valuation of
marginal output, conversion to supermarkets increases nk and pk, while
in the opposite case conversion reduces nk and pk.

Proposition 4 summarizes.
Proposition 4: In symmetric equilibrium with given Ik and K a change
from streets to supermarkets may result in: (i) lower p̂m

K and higher n̂m
K ;

(ii) higher p̂m
K and n̂m

K ; or (iii) lower p̂m
K and n̂m

K , but not (iv) higher p̂m
K and

lower n̂m
K .

Proof . Cases B, C, and D of Example 1 (details below) give outcomes
(i)–(iii) respectively. Outcome (iv) is not possible because ûsu

K > ûst
K

(Proposition 3) and u(pk, nk) is strictly decreasing in pk and strictly
increasing in nk. �

Example 1 [Symmetric Salop Circular-City]: Let consumers be uni-
formly distributed in a circle city of unit circumference with K evenly
spaced shopping centers. Let transportations costs t be linear, giving
∂sk/∂vk = 1/t. Suppose retailer costs are as follows: {ck = 0, gk = γ n2

k/2}.
Each consumer’s marginal value of output (inverse demand) P(qk, nk) is
specified as follows:

P(qk, nk) =
{

na
k + (α + βnk)(1 − qk) for qk ≤ 1

na
k − (1/φ)(qk − 1) for qk > 1.
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In Case A we set {a = 1, α = β = φ = 0, t < 1/γ }, which implies p̂su
K <

p̂st
K and n̂su

K = n̂st
K . In Case B we set {a = α = 0, (φ > 0, β > 0}, which

implies p̂su
K < p̂st

K and n̂su
K > n̂st

K . In Case C we set {φ = 0, b = 1, α >

0, β > 0}, giving p̂su
K > p̂st

K and n̂su
K > n̂st

K . In Case D we set {φ = 0, b =
1, α > 0, β < 0}, giving p̂su

K < p̂st
K and n̂su

K < n̂st
K . See Smith (2004) for a

derivation of these results.

4. Product Range

We now examine the effect of mode on product range Î m
K , holding K con-

stant. We define Î m
K as a (symmetric perfect) equilibrium if it is a center’s

best reply when all other centers set Î m
K . Two levels of internalization are

now relevant: developer level, increasing the incentive to add a line,
and retailer level, which reduces retail profit, diminishing the incentive
to add a line. We compare all three modes: streets (no internalization),
malls (developer internalization only), and supermarkets (retailer and
developer internalization).

At center k of mode m consider a developer with ym product lines.
In malls and supermarkets the developer operates all lines at the center
(so that yma = ysu = Ik). In streets a developer only operates a single line
(so that yst = 1). A developer’s marginal profit δm

k from the Ith product
line is given by

δm(Ik , sk) ≡ δm
k = π

(
ûm

k , sk
) − f ′(Ik) + ym ∂π

(
ûm

k , sk
)

∂sk

dsk

dvk
ûm

k (12)

as given previously in (6). The first two terms are the direct effect and
the final term is the market share effect. Product utility ûm

k is determined
in stage 3, given Ik. In mall and supermarket mode a single developer
chooses Ik to set δma

k = 0 or δsu
k = 0, maximizing center profit. In the street

mode single-product developers enter until δst
k = 0, when individual-

product profit opportunities are exhausted, and in this mode Ik equals
the number of developers.

The first-order condition in equation (12) shows the effect of mode
on Î m

K . We make three comparisons: streets with malls, streets with
supermarkets, and malls with supermarkets. First, suppose all centers
are initially streets, setting Î st

K so that δst( Î st
K , 1/K ) = 0, and consider a

change to malls. This increases ym from 1 to Ik extending the developer’s
market share effect to all products. Retailer behavior is unaffected, so
there is no change in π̂m

K , and therefore the direct effect is unchanged.
There is also no change anything other than ym in the market share
effect, which therefore increases in proportion to the change in ym. This
increases δm

k , giving δma ( Î st
K , 1/K ) > 0. Condition (7) says that Ik must
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increase to satisfy δma(Ik, 1/K) = 0. Let Î ma
K denote the required higher

level. If all centers set Î ma
K market shares are equal at sk = 1/K and Î ma

K
is an equilibrium. The change to malls therefore increases equilibrium
Î m

K .
The second conversion that we consider, a change from streets

to supermarkets, is more complex because the direct effect is now
influenced by retailer internalization. Suppose initially all centers are
in street equilibrium, setting Î st

K so δst( Î st
K , 1/K ) = 0. As before, devel-

oper internalization takes ym from 1 to Ik, extending the developer’s
market share effect to all products. But this is combined with retailer
internalization, which reduces π̂m

K , diminishing the direct effect π̂m
K − f ′

(and ambiguously impacting the market share effect). Thus, the positive
impact of developer internalization on the market share effect is now
coupled with the negative impact of retail internalization on the direct
effect, so the change in δsu( Î st

K , 1/K ) is ambiguous, suggesting the
possibility that Î m

K may rise or fall with a conversion from streets to
supermarkets.

Example 2 (Cases A and B) shows that the number of product
lines may indeed rise or fall ( Î su

K ≶ Î st
K ). The difference between the two

cases is in the shape of the demand function q( ). We now sketch the
intuition for the results informally. (The assumptions of the model are
detailed below, and the results are fully worked out in Smith, 2004.)
For simplicity quality nk is exogenously fixed so the increase in uk in
supermarket mode is achieved through a fall in pk. In Case A the demand
function q( ) is concave (at a kink) such that price elasticity falls as pk falls,
which reduces the supermarket’s incentive to cut pk, limits the fall in π̂m

K ,
and moderates the change in the direct effect. The developer’s market
share effect dominates the change in the direct effect, and supermarkets
increase Î m

K . In the limit, as the effect on price goes to zero, the conversion
is identical to the change from streets to malls, where Î m

K increases. In
Case B the argument is reversed. Now demand q( ) is convex, so price
elasticity increases as pk falls, magnifying the supermarket’s incentive
to cut pk and aggravating the fall in π̂m

K . If this effect is large enough, as
for the parameter values in Case B, the fall in the direct effect dominates
and the change from streets to supermarkets reduces Î m

K .
Finally, consider a change from malls to supermarkets. Here

developers internalize in both modes, so that the only change is the
introduction of retailer internalization. Suppose all centers are initially
malls, setting δma ( Î ma

K , 1/K ) = 0. We know from the previous section that
the introduction of retailer internalization increases ûm

K and reduces π̂m
K .

This has two impacts on the developer’s condition (12): a fall in the
direct effect π̂m

K − f ′ and a rise, through ûm
K , in the market share effect.

(A third effect is that ∂π̂m
k /∂sk in the market share effect rises or falls.)
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The overall effect on δma ( Î su
K , 1/K ) is ambiguous, suggesting Î m

K may rise
or fall. The direction depends on the relative size of the changes in ûm

K
and π̂m

K , determined again by the shape of q( ).
Example 2 (Cases B and C) confirms that the change from malls

to supermarkets may increase or reduce the number of product lines
( Î su

K ≶ Î ma
K ). Again, the difference between the two cases hinges on the

shape of the retailer’s demand function q( ). In Case B, as noted above,
the demand function is convex, so that the supermarket mode takes pk

to a more elastic portion of demand, aggravating the fall in π̂m
K . The

fall in the direct effect dominates other effects and the developer sets a
lower number of product lines in supermarket mode than in mall mode
( Î su

K < Î ma
K ). In Case C demand q( ) is everywhere zero-elastic, except for

a discontinuity at a given price below which there is a step increase
in demand. In the mall mode, pk is above this point and is close to the
consumer’s reservation price, so that ûma

K is very small. The supermarket
mode takes pk below the step increase in demand, resulting in a large
increase in ûm

K , and a large increase in the market share effect, dominating
the fall in the direct effect so that Î m

K increases. Proposition 5 summarizes.

Proposition 5: In symmetric equilibrium with given K (i) a change from
streets to malls increases Î m

K (i.e., Î ma
K ≥ Î st

K ); (ii) a change from streets to
supermarkets may increase or reduce Î m

K (i.e., Î su
K ≶ Î st

K ); (iii) a change from
malls to supermarkets may increase or reduce Î m

K (i.e., Î su
K ≶ Î ma

K ).

Proof . (i) Let Î m
K denote the unique symmetric equilibrium Ik solving

δm(Ik, 1/K) = 0 for any K and any m. The effect of m on δm( ) is exclusively
through ym, which increases from 1 to Î ma

K when m changes from st
to ma. By strict positive monotonicity of π k( ) in sk, and sk( ) in vk, the
second term in (12) is positive, so δm

k ( ) is increasing in ym. This gives
δma

k ( Î st
K , 1/K ) > 0 and, by the second line in (7), δma

k ( Î ma
K , 1/K ) = 0 is

satisfied only for Î ma
K > Î st

K . (ii) See Example 2 Cases A and B. (iii) See
Example 2 Cases B and C. �
Example 2 [Symmetric Salop Circular-City]: Let consumers be uni-
formly distributed in a circle city of unit circumference with K evenly
spaced shopping centers. Let transport costs t be linear, giving ∂sk/∂vk =
1/t. Let nk be fixed exogenously, and let retailer costs be {ck = 0, gk = 0,
fk = 0.5I2

k}. Let each consumer’s demand qk be

q (pk) =
{

1 for 1 < pk ≤ a

bp−θ
k for 0 < pk ≤ 1.

(13)

Above a elasticity exceeds 1, so p̂m
K ≤ a . The area below the inverse

demand, up to qk = 1, is A > a. Case A: Parameters are {θ = 0, b =
1, skt > a > t/A} giving Î st

K < Î su
K . Case B: Parameters are {θ > 0, b = 1,
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a > skt > 1/(1 − θ ), t/A < 1} giving Î ma
K > Î st

K > Î su
K . Case C: Parameters

are {θ = 0, b > 1, a > skt > b, t/A < 1} giving Î su
K > Î ma

K . (For a deriva-
tion of these results see Smith, 2004.)

5. Number of Centers

For any number of centers K, the symmetric equilibrium profit �m
K at

any center, with Î m
K products each giving utility ûm

K , is given by retail
profit minus developer fixed costs f , i.e.,

�m
K = Î m

K π
(
ûm

K , 1/K
) − f

(
Î m

K

)
. (14)

Centers enter until �m
K declines to zero, so the effect of mode on free-

entry center numbers K̂ m is through �m
K , treating K as a continuous

variable. In this section we compare the equilibrium number of centers
in each mode.

Conversion of streets to malls implies no change in retailer con-
duct, which means that utility ûm

K and profit π̂m
K on each product line

are unchanged. However, developers expand the number of product
lines Î m

K , being prepared to give up more profit (than before) on current
customers in return for any increase in sk (see Proposition 5). In symmetric
equilibrium, when all centers increase Î m

K , the market share effects
cancel, and profit�m

K falls by the extent of the profit forgone. This reduces
the number of centers K̂ m.

Conversion of streets to supermarkets implies both retailer and
developer internalization. Both are now prepared to sacrifice more profit
on current customers in return for any given increase in sk. Therefore,
in symmetric equilibrium, when market share effects cancel out, �m

K is
lower, reducing the free-entry number of centers K̂ m.

In a conversion from malls to supermarkets, developer internal-
ization is maintained, and retail internalization is introduced, extending
the retailer’s market share effect to all products at a center. For any
Î m

K this reduces π̂m
K as retail conduct becomes more competitive. If

Î m
K is unchanged there is a reduction in developer profit �m

K . If Î m
K

increases, �m
K also falls (in symmetric equilibrium), as marginal product

lines have a negative direct effect. However, if retailer internalization
reduces ( p̂m

K − ck)qk, the developer’s market share effect falls, reducing
Î m

K , because the developer is now prepared to sacrifice less in return
for any increase in sk. Consequently, there is an ambiguous effect on
�m

K in symmetric equilibrium, and ambiguous consequences for K̂ m.
Proposition 6 summarizes results (omitting the inconclusive comparison
between malls and supermarkets).

Proposition 6: (A) In symmetric equilibrium with given K: (i) a change
from streets to malls reduces center profit (�ma

K < �st
K); (ii) a change from
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streets to supermarkets reduces center profit (�su
K < �st

K). (B) In symmetric
free-entry equilibrium: (i) a change from streets to malls reduces center numbers
(K̂ ma < K̂ st); (ii) a change from streets to supermarkets reduces center numbers
(K̂ su < K̂ st).

Proof . (A) (i) With K centers, symmetric equilibrium center profits for
mall and street mode are �ma

K = Î ma
K π (ûma

K , 1/K ) − f ( Î ma
K ) and �st

K =
Î st

K π (ûst
K , 1/K ) − f ( Î st

K ). By Proposition 5, Î ma
K ≥ Î st

K . At any K malls and
streets have identical ρm( ) (see (8)), so ûma

K = ûst
K is independent of Î m

K .
By condition (12), π̂ st

K − f ′( Î st
K ) < 0 so that since f ′′( ) > 0 and ûma

K = ûst
K

it follows that ( Î ma
K − Î st

K )π̂ma
K − [ f ( Î ma

K ) − f ( Î st
K )] < 0. Thus �ma

K < �st
K .

(ii) For any K let conversion from streets to supermarkets occur in a
series of increments to xm at all centers, from xm = 1 to xm = Î su

K . At each
xm we maintain ym = xm and retailers and developers set ûm

K and Î m
K to

satisfy the first-order condition for v̂m
K = ûm

K Î m
K

θm(
ûm

K , 1
/

K
) = ∂�m

k

∂vk
+ xm ∂πk

∂sk

∂sk

∂vk
= 0. (15)

Because ∂πk
∂sk

∂sk
∂vk

> 0 we have ∂�m
k

∂vk
< 0, and θm( ) increasing in xm, for all

xm between 1 and Î su
K , so that ∂v̂m

K
∂xk

> 0, implying that ∂�m
k

∂vk

∂v̂m
k

∂xk
< 0 for all

xm between 1 and Î su
K .

∂�m
k

∂vk

∂v̂m
k

∂xk
is the marginal effect of xm on �m

k holding
sk = 1/K, so �su

K < �st
K .

(B) Let K̂ m denote free-entry K in mode m satisfying �m
K = 0. Note

from (14) that �m
K is increasing in sk and therefore decreasing in K. (i) By

A(i) we have �ma
K < �st

K for each K. Because �ma
K and �st

K are decreasing
in K, K̂ ma < K̂ st. (ii) By A(ii) we have �su

K < �st
K for each K. Since �su

K
and �st

K are decreasing in K, K̂ su < K̂ st. �

6. Developer Choice of Mode

Up to now we have taken as given that centers are a common mode
and we continue with this assumption in the next section. In this section
we deviate from this to discuss informally the best choice of mk for the
entering developer, or consortium of developers, at center k, given the
common mode of other entering centers m−k. For simplicity we fix I and
K so malls are identical to streets and we may therefore suppress any
mention of malls.

As we have seen, center k’s best reply in ûm
k shifts upward in

supermarket mode. We also know that an increase in ûm
k reduces π̂m

k for
fixed sk, but increases π̂m

k if sk grows sufficiently. The supermarket mode
is therefore k’s best choice (for any m−k) provided sk grows sufficiently.
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This is determined by the system of best reply functions for ûm. Typically
these are upward sloping. The flatter they are, the smaller the change
in û−k , and the larger the increase in sk. In the limit, with flat best reply
functions so û−k is fixed, the supermarket mode is k’s best choice, for the
familiar reason that externalities are internalized. At the other extreme,
however, with very steep best reply functions in ûm, the increase in sk

is negligible, and street mode is k’s best choice. Example 3 shows that
k’s best choice depends on best reply functions. Thus, if all centers were
free to change mode, there are some parameter values for which each
mode is not a symmetric (perfect) equilibrium.

Example 3 [Logit Oligopoly]: Let K = 5 and Ik = 2. nk is fixed such
that {ck = 0, gk = 0}. Demand is zero-elastic at qk = 1 and uk from each
good is uk = α − bpk. Transport cost is εk = tζk where ζ k is a Type-1
EV deviate and t = 5 is a scaling term, giving standard logit oligopoly
results,

p̂m
K = t/bxm(1 − sk) sk = evk

/
K∑

l=1

evl

where p̂m
K uses ∂sk/∂vk = sk(1 − sk)/t and there is no “outside good.”

Table I shows sk , p̂m
K , and �m

K for center k in four cases: (st)st where
all centers are streets, (st)su where other centers are streets and k is a
supermarket, (su)st where other centers are supermarkets and k is a
street, and (su)su where all centers are supermarkets. The rows give
results for three values of parameter b. Center k’s best mode choice is in
square brackets [ ]. First, with b = 0.5 consumers are price insensitive and
best reply functions are relatively flat. Here k chooses the supermarket
mode whether other centers are streets or supermarkets. Second is an
intermediate case b = 0.65, where k matches the mode of the other
centers. Third, with b = 0.8, consumers are price sensitive, best reply

Table I.

Example 3: Center k Choice of Mode∗

Market Share Prices Retailer Profit at Center

m−k (st) (su) (st) (su) (st) (su)

mk st su st su st su st su st su st su

b = 0.50 0.20 0.36 0.09 0.20 12.5 7.83 11.0 6.25 5.00 [5.65] 2.02 [2.50]
b = 0.65 0.20 0.11 0.33 0.20 9.61 5.77 8.61 4.81 [3.85] 3.84 1.85 [1.92]
b = 0.80 0.20 0.12 0.31 0.20 7.81 4.55 7.09 3.91 [3.13] 2.85 [1.69] 1.56

∗Round brackets indicate mode of other centers.
Square brackets indicate k’s optimal mode.



50 Journal of Economics & Management Strategy

functions are steep, and k chooses the street mode, whether other centers
are streets or supermarkets. The results imply that, if all centers were
free to change mode, (st)st is not a (symmetric) equilibrium at b = 0.5
and (su(su)) is not a (symmetric) equilibrium at b = 0.8.

7. Social Efficiency

Social welfare W is consumer utility minus consumer transportation
costs T plus the profit of the K centers. Recalling that we have scaled
the number of consumers to 1, welfare may be written as follows, in a
symmetric equilibrium:

W = v̂m
K − T(K ) + K�m

K (16)

where transportation costs T( ) are declining in K. In this section we
first examine whether retail internalization increases W, for fixed values
of the product range Ik and the number of centers K. Then, we allow
developers to set Î m

K and compare W for alternative modes m, given a
fixed number of centers K. Finally, we compare W for alternative modes
m, with Î m

K set by developers and K determined by free entry.

7.1 Retailer Internalization

Assuming fixed values of Ik and K we compare streets and supermarkets.
(Since Ik is fixed in this subsection, malls are identical to streets, and the
results for streets also apply to malls.) When setting ûm

K on any product
to maximize private profit, through choice of pk and nk, a retailer imposes
effects on consumers and rival retailers. If a small increase in utility, from
equilibrium level ûm

K , increases consumer surplus more than it reduces
rival retailer surplus, then ûm

K is too low relative to the social optimum
(the Spence, 1976 condition).

With one-stop shopping, the effect on rival retailers, known as
the business stealing effect, differs from the standard oligopoly case
because consumers transfer all product demands to center k. This has
two consequences. First, a negative externality is experienced on all
products at rival centers. Second, in the street mode, there is a positive
external effect (a “reverse business stealing” effect) on center k’s other
retailers, reducing net business stealing—i.e., business stealing net of
reverse business stealing. By symmetry, a retailer’s net business stealing
is identical to its market share effect (in (8)) for either mode: for a
supermarket the market share and business stealing effects are the
profits transferred to center k on all products, for a street they are the



Streets, Malls, and Supermarkets 51

profit transferred on the retailer’s own product (business stealing effects
on other products being offset by reverse business stealing).

We differentiate (16) to get the marginal effect of uk (for any given
product at center k),

∂W
∂uk

= sk +
(

∂πk

∂uk

)
sk

(17)

where the first term is the consumer surplus effect, given sk, and the
second is the direct effect on profit, given sk.12 In equilibrium, the
retailer increases uk until the direct effect exactly offsets the market share
effect, which is (identically) net business stolen. Thus (17) is the Spence
condition, as shown by substituting from (8) into (17) at ρm

k = 0 to obtain

∂W
∂uk

=
[

sk − xm ∂πk

∂sk

∂sk

∂uk

]
(18)

where the second term is net business stolen.
Utility ûm

K is suboptimal; the consumer surplus effect outweighs
the direct effect. This can be established for either m. The direct effect
is the retailer’s cost in profit forgone of increasing uk; at most this is
the cost of increasing uk by cutting pk, since firms set uk by the most
profit-maximizing means available. As the increase in consumer surplus
from cutting pk always exceeds profit foregone (or equals it with vertical
demand), ûm

K is less than the socially optimal level (or equals it with
vertical demand).

Because streets and supermarkets both underprovide ûm
K (except

with vertical demand) and conversion from streets to supermarkets
increases ûm

K , the conversion increases W (or leaves it unchanged, with
vertical demands). Proposition 7 summarizes.

Proposition 7: (A) In symmetric equilibrium with given values of m, Ik,
and K, utility ûm

K is less than the social optimum (or with vertical demand equals
the social optimum). (B) Assuming given values of Ik and K, a change from
streets (or malls) to supermarkets increases equilibrium W (or with vertical
demand has no effect on W).

Proof . Because I is fixed, the results for streets also apply to malls. (A)
For sk = 1/K we show ∂W/∂uk ≥ 0 at ûm

K satisfying

ρm
k =

(
∂πk

∂uk

)
sk

+ sk zm = 0 for any m (19)

12. The effect of change in sk is zero by symmetry because all centers have identical
gross profits per customer, and marginal consumers are indifferent between centers.
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where zm = xm

sk

∂sk
∂vk

{qk( p̂m
k − ck)}. By (16),

∂W
∂uk

= sk +
(

∂πk

∂uk

)
sk

(20)

at symmetric ûm
K , where the effect on W through a change in sk is zero

(by symmetry of gross profits across centers). Substituting from (19) at
ûm

K ,

∂W
∂uk

= ρm
k + sk[1 − zm]. (21)

where profit maximization implies ρm
k = 0 and 0 < zm ≤ 1 (Lemma 1,

Appendix) giving ∂W/∂uk ≥ 0. If and only if q( ) is zero price-elastic then
zm = 1 (Lemma 2, Appendix) and this is the only case where ∂W/∂uk = 0.
(B) We show dW/duk ≥ 0 at sk = 1/K for each uk (identical across lines
and centers) between ûst

K and ûsu
K . By continuity of (19) in xm and uk,

and monotonicity in xm, there is always a notional level of xm between 1
and Î su

K at which ρm
k = 0 for each uk (identical across lines and centers)

between ûst
K and ûsu

K . By profit maximization at this xm, ρm
k = 0 and 0 <

zm ≤ 1 (Lemma 1), and (21) gives ∂W/∂uk ≥ 0. If and only if q( ) is zero
price-elastic zm = 1 (Lemma 2) and this the only case where ∂W/∂uk = 0.

�

7.2 Developer Internalization

For fixed K we now compare modes, allowing Î m
K to be chosen by

developers (and ûm
K by retailers). The developer imposes effects on

consumers and other developers, underproviding Î m
K if benefits to con-

sumers outweigh net negative effects on other developers (see Spence,
1976). Because Ik is endogenous, streets and malls are no longer identical,
and we compare all three modes.

With one-stop shopping, a marginal product line at center k steals
business on all products at rival centers, and, in the street mode, gives
business to other developers at center k (“reverse business stealing”).
The business stealing effect of a line, net of reverse business stealing,
equals its market share effect: in a supermarket this is the profit trans-
ferred to center k on all I products; in a street it is the profit transferred
on the product at hand (other product’s business stealing effects being
exactly offset by reverse business stealing).

Imagine K centers of mode m in a symmetric equilibrium with
product range Î m

K and utility ûm
K on each line. The marginal line increases
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an individual consumer’s utility by ûm
K . Consider the marginal line at

center k. Differentiating (16) we obtain its effect on social welfare W,

∂W
∂ Ik

= skûm
K + [

π
(
ûm

K , sk
) − f ′( Î m

K

)]
(22)

where the first term is the consumer surplus effect, given sk, and the final
two terms are the direct effect on center k’s profits, given sk.13 Because
a profit-maximizing developer sets direct effect equal to market share
effect, and the market share effect is identical to the net business stealing
effect, it follows that (22) is the familiar Spence criterion comparing
consumer surplus and business stealing effects, as may be seen by
substituting into (22) from (12) at δm

k = 0 to give

∂W
∂ Ik

= skûm
K − ym ∂πk

∂sk

∂sk

∂vk
ûm

K , (23)

the second term being net business stolen.
We now assess whether the Î m

K th line is socially excessive by
comparing its direct and consumer surplus effects for each mode.

First consider the two modes where developers and retailers both
internalize to the same extent, i.e., streets (where neither internalize
and xst = yst = 1) and supermarkets (where both internalize and xsu =
ysu = Î su

K ) but not malls (where developers internalize but retailers do
not Î ma

K = yma > xma = 1). In each of these modes (supermarkets and
streets), since the developer’s profit is appropriated entirely from the
retailer, developer and retailer have identical market share effects from
any increase in uk, and are therefore willing to sacrifice the same direct
effect to achieve it. The retailer’s direct effect is at most the cost of offering
the utility by cutting pk, which never exceeds the consumer surplus
generated. Because the developer incurs the same direct effect as the
retailer, this too never exceeds the consumer surplus generated, so Î m

K
is less than or equal to the social optimum. (The case of equality applies
only with vertical demands when consumer surplus equals the profit
forgone.) To see that (23) is nonpositive, note that with ym = xm it has
the same sign as (18), which we established to be nonpositive in the
previous subsection.

Now consider malls. Here, developers internalize but retailers do
not ( Î ma

K = yma > xma = 1), and the developer’s profit exceeds that of
any one of the retailers, violating the argument just used for streets
and supermarkets. For a unit increase in uk at center k, the developer’s
direct effect is now Î ma

K times any retailer’s direct effect. We know that
the latter is bounded above by the gain to consumers (equaling it for

13. As in the previous subsection, the effect of change in sk is zero by symmetry since all
centers have identical gross profits per customer, and marginal consumers are indifferent
between centers.
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vertical demands). However, because yma > xma, the developer’s direct
effect is not bounded by the consumer gain, so that Î ma

K may now be
socially excessive. In effect, the developer’s business stealing effect has
been expanded, for any given consumer surplus effect, and may now
dominate. To see this, note that when yma > xma (23) may be less than (18),
and may be negative. For instance, with vertical demands the retailer’s
direct effect equals the consumer surplus effect, the developer’s direct
effect is Î ma times this, so that Î ma

K is excessive.
We now ask whether internalization is welfare-improving, with

endogenous Ik.
Consider a change from streets to supermarkets, taking place in

a series of increments to xm and ym, from 1 to Î su
K , maintaining ym = xm

throughout. Each increase augments the market share effect of both
retailers and developers, increasing v̂m

K . Because developers and retailers
have the same market share effect (as each other) from an increase in vk,
they share the same direct effect, which is always less than (or equal to,
with vertical demand) the consumer surplus gain. Thus the consumer
surplus effect dominates, and there is an increase in W (or no change,
with vertical demand).

The argument does not hold for conversion from streets to malls.
Here ym increases from 1 to Î m

K while xm remains at 1. This extends the
developer’s business stealing effect from any increase in vk, but this
is not now tied to the retailer’s direct effect, so there is no guarantee
it is bounded above by the consumer surplus effect. (With vertical
demand, the consumer surplus effect of any utility increase equals the
retailer’s direct effect, so the developer’s direct effect is Î m

K times this,
and the additional lines offered by the mall reduce W ). Proposition 8
summarizes.

Proposition 8: (A) For any fixed K, symmetric equilibrium Î m
K (i) may

exceed the social optimum in malls (and does if demands are vertical), and
(ii) is less than the social optimum in streets and supermarkets (or equals it if
demands are vertical). (B) For given K, (i) a change from streets to malls may
reduce welfare (and does if demands are vertical), and (ii) a change from streets
to supermarkets increases welfare (or is unchanged if demands are vertical).

Proof . (A) For sk = 1/K we find the sign of ∂W/∂Ik at Î m
K satisfying

δm
k = π

(
ûm

K , sk
) − f ′( Î m

K

) + ym

xm
sk zmûm

K = 0 for any m (24)

where zm = 1
sk

∂sk
∂vk

xm{qk( p̂m
K − ck)}. By (16),

∂W
∂ Ik

= skûm
K + π

(
ûm

K , sk
) − f ′( Î m

K

)
(25)
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at symmetric Î m
K , where effects through sk are zero by symmetry of gross

profits across centers. Substituting from (24),

∂W
∂ Ik

= δm
k +

[
1 − ym

xm
zm

]
skûm

K (26)

where, by profit maximization, δm
k = 0 and 0 < zm ≤ 1 (Lemma 1, Ap-

pendix). Part (i): in malls yma/xma = Î ma
K so that for zma > 1/ Î ma

K we get
∂W/∂Ik < 0. If and only if q( ) is zero price-elastic, zm = 1 (Lemma 2,
Appendix), giving a case where ∂W/∂Ik < 0. Part (ii): in streets and
supermarkets xm = ym, so ∂W/∂Ik ≥ 0. If and only if q( ) is zero price-
elastic, zm = 1 (Lemma 2), and the only case where ∂W/∂Ik = 0.

(B) Part (i): to show that W may fall in the mall mode, we give the
conditions for dW/dIk < 0 at sk = 1/K for each Ik (identical across centers)
between Î st

K and Î ma
K . By continuity of (24) in ym and Ik, and monotonicity

in ym, there is always some notional level of ym between 1 and Î ma
K that

satisfies δm
k = 0, for each Ik (identical across centers) between Î st

K and Î ma
K .

By profit maximization at this ym, δm
k = 0 and 0 < zm ≤ 1 (Lemma 1) so

(26) gives dW/dIk < 0 when zmym > 1 (recalling that xm = 1 throughout
in the mall mode). If and only if q( ) is zero price-elastic, zm = 1 (Lemma 2)
providing an example where ∂W/∂Ik < 0, because ym > 1 (and xm = 1).
Part (ii): to show W increases in the supermarket mode, let ym increase
from yst = 1 to ysu = Î su

K with xm = ym, such that for each ym, ûm
K and Î m

K
satisfy the condition for v̂m

K = ûm
K Î m

K ,

θm
k = θm(

v̂m
K , 1/K

) =
(

∂�m
k

∂vk

)
sk

+ ym ∂πk

∂sk

∂sk

∂vk
= 0. (27)

Because ∂πk
∂sk

∂sk
∂vk

> 0, θm( ), and therefore v̂m
K , are increasing in ym. By (16),

∂W
∂vk

= sk +
(

∂�m
k

∂vk

)
sk

= θm
k + [1 − zm]sk

by substitution from (27) where zm = 1
sk

∂sk
∂vk

xmqk( p̂m
k − ck) and xm = ym.

At each symmetric v̂m
K between v̂st

K and v̂su
K profit maximization implies

θm
k = 0 and 0 < zm ≤ 1 (Lemma 1) so ∂W

∂vk
≥ 0. If and only if q( ) is zero

price-elastic then zm = 1 (Lemma 2) and ∂W
∂vk

= 0. �

7.3 Free Entry

In this subsection we discuss the welfare effects of mode in free-entry
equilibrium. We compare streets with supermarkets and malls. (We omit
the inconclusive comparison of malls and supermarkets.) We now let y
denote the level of internalization by the developer in malls or by the
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developer and retailer in supermarkets—i.e., in a conversion from streets
to malls, y increases from 1 to Î ma

K and in a conversion from streets to
supermarkets y increases from 1 to Î su. We may think of the change
taking place in a series of small increases to y at all centers, the effect on
W being decomposed as follows:

dW
dy

=
(

∂W
∂y

)
K

+
(

∂W
∂K

)
v

d K̂
dy

. (28)

The first term is the effect of internalization for fixed K, which we call
the conduct effect, and the second term is the effect of internalization
on welfare through the fall in K, which we call the K̂ -reducing effect.
(K̂ falls in each of these conversions, by Proposition 6.) The sign of the
K̂ -reducing effect depends on whether there is too much or too little
entry. This is unknown without specifying T, but it is well known that
excess entry is typical in spatial models (including those used in our
examples, namely the Salop model and logit oligopoly).

If there is excess entry then the K̂ -reducing effect is positive. In a
change from streets to supermarkets the conduct effect is nonnegative
(Proposition 8) so that the two effects work in the same direction and
W increases. Example 4 illustrates this: in a Salop model with vertical
q( ) there is excess entry, and the supermarket mode increases welfare,
even though the conduct effect is zero (because demands are vertical).
In a conversion from streets to malls, by contrast, the conduct effect
may be negative (Proposition 8), opposing the K̂ -reducing effect, with
ambiguous results for W.

In the atypical case of too little entry, the K̂ -reducing effects are
negative. A change from streets to malls or supermarkets here has an
ambiguous effect on W, as the negative K̂ -reducing effect may offset
any positive conduct effects.

Now consider the practical situation facing a planner who can
specify m and limit K below K̂ , but cannot subsidize unprofitable
centers. Suppose the choice is between the street and the supermarket
mode. With excess entry, the planner sets K to the socially optimal
level, eliminating the K-reducing effect. The planner’s choice of mode is
thus driven entirely by the conduct effect, so the supermarket mode is
preferred to the street mode (unless demands are vertical, where mode
makes no difference). With insufficient entry, the planner’s power to
limit K is now irrelevant, and the analysis is as before.

Example 4 [Symmetric Salop Circular City]: Linear transportation
costs t give ∂sk/∂vk = 1/t. For simplicity, Ik and nk are fixed. Retailer costs
are {ck = 0, gk = 0}. Developer cost is f per center. Demand is zero-elastic
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at qk = 1 so a change in pk has no effect on W, which is maximized where
Kw minimizes transportation costs plus fixed costs,

arg min
{

t
4K

+ f K
}

⇒ K w = 1
2

√
t/ f .

The free-entry condition implies that the profit of the marginal center is
zero:

Ik p̂m
K

/
K̂ − f = 0. (29)

From the first-order condition (8) it follows that p̂st
K = skt = t/K and

p̂su
K = skt/Ik = t/Ik K , so (29) gives K̂ m:

K̂ m =
{√

Ikt/ f for streets√
t/ f for supermarket.

Because K̂ st > K̂ su > K̂ w the planner prefers supermarkets to streets.

8. Conclusions

Over recent decades, across many economies, there has been a striking
increase in the extent of internalization of agglomeration effects between
product lines at shopping centers. Some of this has occurred at the
developer level only, as in the trend from streets to shopping malls.
Some has occurred at the level of the developer and the retailer, as in
the trend from streets to supermarkets and the rise of retailers such as
Wal-Mart that sell a very wide range of products at the same location.

The paper compares the competitive outcomes when shopping
centers are organized as streets, malls, and supermarkets. We use a
symmetric setting and abstract from all effects other than those resulting
from internalization. We allow developers to choose the number of
centers and product lines, and allow retailers to set price and quality
(or service) levels. For a given number of centers and product lines
the results are unambiguous: internalization at retail level results in
new price and quality levels, which improve consumer surplus and
social efficiency. When the number of product lines is endogenous,
as determined by the developer, results depend on the level at which
internalization occurs. Developer-only internalization (a change from
streets to malls) unambiguously increases the number of product lines
but has an ambiguous effect on welfare. In contrast internalization at
both levels (a change from streets to supermarkets) has a positive effect
on welfare but an ambiguous effect on the number of product lines.
Finally, when the number of centers is also endogenous, internalization,
whether developer-only, or at the developer and the retailer level,
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reduces the number of centers. Thus, in the case of excess entry, which is
typical in spatial models, internalization at retailer and developer level,
i.e., a change from streets to supermarkets, unambiguously increases
welfare. Overall, therefore, the paper suggests that internalization at
the developer and the retailer level, i.e., the change from streets to
supermarkets, is favorable from a consumer and social point of view,
with more ambiguous results for developer-only internalization.

It is important to note that there are some simplifying assumptions
in the analysis. In particular, we have used a symmetric framework, and
we assume that product lines are identical and independent in demand
and cost. It would be interesting to allow product lines to differ in the
externalities they generate, and to allow some competition between
retailers in the same center.

Appendix A. Lemmas 1 and 2

We define zm as the proportionate rate of change of sk in vk times the
retailer’s gross per capita profit at optimal prices and quality, i.e.,

zm ≡ 1
sk

∂sk

∂uk
xm{

qk
(

p̂m
k − ck

)} = 1
sk

∂πk

∂sk

∂sk

∂uk
(A1)

where xm is the retailer’s number of product lines in mode m. Differenti-
ation of retailer profit skxmqk(pk − ck) gives the condition for p̂m

k (on any
product),

sk
∂qk

∂pk

(
p̂m

k − ck
) + qk + qk

∂sk

∂uk
xm{

qk
(

p̂m
k − ck

)} = 0.

Substituting from (A1) gives

sk

[
∂qk

∂pk
( p̂m

k − ck) + (1 − zm)qk

]
= 0. (A2)

This condition implies a limited range for zm as we show in two lemmas.

Lemma 1: For a profit–maximizing retailer 0 < zm ≤ 1.

Proof . Consider the upper limit. Because qk > 0 at optimal price we
maintain qk > 0 throughout the proof. Thus zm > 1 implies that the
second term in (A2) is negative. Then, for (A2) to hold, the first term must
be positive. Because ∂qk/∂pk ≤ 0 the first term is positive only if p̂m

k < ck .

However if p̂m
k < ck then zm < 0 by (A1) which contradicts zm > 1. Thus

zm > 1 is inconsistent with profit maximization. Now consider the lower
limit. zm < 0 implies by (A1) that the retailer makes negative gross profit.
This is inconsistent with profit maximization as the retailer could do
better by setting pk = ck. Now consider zm = 0. Then the second term
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in (A2) is positive so that the first term in (A2) must be negative.
Because ∂qk/∂pk ≤ 0 the first term is negative only if pk > ck. But pk > ck

is inconsistent with zm = 0 by equation (A1). Thus zm = 0 cannot satisfy
equation (A2). We obtain 0 < zm ≤ 1. �
Lemma 2: zm = 1 if and only if a profit maximizing retailer’s products are
zero price–elastic at optimal price.

Proof . Beginning with the “if” part, note that if q( ) is zero price-elastic,
the first term in (A2) is zero. Then for (A2) to hold, the second term
must be zero. Since q( ) > 0 at p̂m

k , this implies zm = 1. We now turn to
the “only if” part. For (A2) to hold, zm = 1 implies that the first term
is zero for all products. If products are not zero elastic at p̂m

k then this
requires p̂m

k = ck which is inconsistent with zm = 1 in (A1). �
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