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ABSTRACT: Oligopolistic firms providing clubs charge two-part tariffs: the
variable part equals marginal cost and the fixed part depends on the market
power of a firm. The market equilibrium is efficient. These results suggest a
close analogy between oligopolistic clubs and a monopolist selling a private
good who uses a two-part tariff. The mechanisms however differ completely.
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THVISTELMA: Oligopolistisilla markkinoilla toimivat, klubeja (ruuhkautuvaa
julkista hy6dykettd) tuottavat yritykset perivit asiakkailtaan kaksiosaisen hinnan:
muuttuva osa on rajakustannuksen suuruinen ja kiintedn osan suuruus riippuu
yrityksen markkinavoimasta. Markkinatasapaino on tehokas. Nimi tulokset
viittaavat siihen, ettd klubeja tuottavien oligopoliyritysten sekd yksityistd hyody-
kettd tuottavan ja kaksiosaista hintaa perivin monopoliyrityksen vililli olisi
liheinen analogia. Tilanteissa vaikuttavat mekanismit ovat kuitenkin tiysin
erilaisia.

ASIASANAT: epitiydellinen kilpailu, klubit, kaksiosainen hinta



1 Introduction

The theory of clubs analyzes institutions where the per capita cost of provid-
ing a service declines with the number of persons served, but where congestion
reduces each consumer’s welfare as the number of users increases. The theory
of clubs does not apply only to such facilities as beaches or golf courses. It
also applies more extensively: to local governments (Wildasin 1986), macroe-
conomics (Barro and Romer 1987), schools (Stiglitz 1974), or roads (Newbery
1988). The last three papers rediscovered the theory of clubs.!

The properties of clubs in competitive markets and under free entry are
well known, and are reported by several authors. In particular, when visits
to club are variable the basic result says that a typical firm does not charge
a membership fee: the only charge is a visit price equal to marginal cost.
Moreover, the market equilibrium is efficient. 2

Clubs in imperfectly competitive markets are less thoroughly examined.
Oligopolistic clubs are studied by Scotchmer (1985a, 1985b).> She shows
that oligopolistic firms providing clubs charge prices higher than marginal
cost and yet the market equlibrium is efficient.* In particular, when visits
to club are variable, this result means that firms charge a two-part tariff: a
visit price equal to marginal cost and a membership fee.

But, perhaps because of the technical difficulty of Scotchmer’s papers
and because of the novel approaches they use, these important results are
not widely known. Also, the relationship between these results and the well-
known results in industrial organization literature on a discriminating mo-
nopolist charging a two-part tariff seems to be somewhat blurred.

Our paper reanalyzes oligopolistic clubs. We build on the Scotchmer
works cited, deriving the central results more intuitively, and more thor-
oughly discussing the intuition behind them. We also carefully relate the
results to the standard industrial organization literature.

1See Cowen and Glazer (1991). For recent summary articles on the theory of clubs and
its applications, see Scotchmer (1994) and Glazer, Niskanen and Scotchmer (1995).

2The seminal article for competitive clubs is Berglas (1976). Other important works in-
clude Boadway (1980), Berglas and Pines (1981), Scotchmer and Wooders (1987), Brueck-
ner and Lee (1989), and Scotchmer (1994).

3See also Scotchmer (1994). For analyses of a monopoly firm providing clubs, see
Kennedy (1990), and Brueckner and Lee (1991).

“Efficiency is here defined for a given number of firms (clubs). When the number of
firms is endogenous there will typically in equilibrium be excess entry as compared to
social optimum.



2 Assumptions

Consider an economy consisting of N identical persons. Each uses his en-
dowed income I, which he can spend on a private (composite) good and a
club good. The private good has a price of 1 per unit; its consumption is z.
To consume the club good a consumer must join a club, paying a membership
fee F, and a price p for each of his v visits. Each person is a member of one
and only one club. The physical size of a club is G. The total number of
visits at a club with n members is T' = nv.

Each consumer’s utility function is u(z,v, &, T). The partial derivatives
are assumed to satisfy ug, Uy, ug > 0; ur < 05 Ugy, Upg > 0; Ugg, Uyy, UyT, UeT <
0; and uyg = uz,r = 0. The consumer choo ses z and v to maximize utility
subject to his budget constraint = + F + pv = 1.

Each consumer takes as exogenous his income I, congestion (as deter-
mined by T'), and the values of F, p and G. Solving the consumer’s problem
yields the first-order condition

—Ugp + uy = 0. (1)

The number of clubs in the economy is fixed; we denote this number by
k. Each club’s cost function is ¢(G, nv) = ¢(G, T), with ¢g > 0 and ¢7 > 0.
Each club is a profit-maximizing firm, which chooses F, p, and G. A typical
firm takes the choices of F', p, and G by other firms as given. Because of
congestion, the firm faces a downward sloping demand curve. A typical firm
also considers the effect of its behavior on consumers’ utility at other firms:
a club which entices more customers reduces congestion at other clubs and
increases the utility of customers at these other clubs for given values of F,
p, and G.

We shall restrict attention to symmetric equilibria. The population size,
N, is supposed to be sufficiently large relative to k so that the number of
members, n, in each club can be treated as an integer.

3 Fixed visits by each consumer

We begin the analysis by considering a market where each consumer makes
a fixed number of visits at a club, so that v is a constant. For simplicity,
we set v = 1. A firm’s pricing decisions can thus be viewed as setting the



membership fee, with the price of visit being zero. The next section considers
variable visits.

In a symmetric Nash equilibrium let each of k firms choose the same
membership fee F' and the same capacity G. Suppose tentatively that firm ¢
sets a fee F'*, physical size G*, and attracts n‘ users. The number of users at
each other club is (N — n')/(k — 1). Since no consumer will use a club that
gives him less utility than some other club, in equilibrium consumers will be
so distributed as to have the same utility at all clubs.®

The equilibrium condition is

k-1

Solve this equation for n' as a function of F* and G' to find the demand
function faced by firm ¢:

u(J—F*',G",n")—_-u(J—F,G,N""). (2)

n' = n(F',G% F,G, k). (3)
The partial derivatives of this function are
on’ ul
- = — Z 4
oF ~ w /=1 = (4)
On L > 0. (5)

G ~ up +ur/(k—1)
The partial derivatives u, ul. and ul, are evaluated at (I — F*,G',n’).
The partial ur refers to all firms other than ¢, and is evaluated at (I —
F,G,(N - n")/(k-1)).

The ith firm chooses F* and G to maximize

= Fin' — ¢(G*,n%) (6)
with n' given in (3). The first-order conditions are
an’ ; PN 5
s = T —cr)gm =0 (7)
on' . g 0nt
s = ' —)gm—ce=0. (8)

80riginally, the model is investigated in Scotchmer (1985a).
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In equilibrium all firms choose the same values of F, G, and n, so that
the superscript ¢ can be dropped. Substitute equations (4)-(5) into (7)-(8)
and write N/k for n to obtain the equilibrium conditions

N Ugp

- cT)uT+uT/(k -1

0 9)

—(F — CT)uT n u:;;(k gy = cgq. (10)

Condition (9) determines the profit-maximizing membership fee:

F = —,cNTl%f +er
(11)
— _.IX“_I —N_u.i_cT.

k uz  k(k—1) ug

Substituting (11) into (10) gives a condition for the physical size chosen
by each club:

?;}; = Ca. (12)

3.1 Efficiency of equilibrium

Equation (12) is the familiar Samuelson condition for the efficient level of
capacity. Equation (11) shows that the membership fee is greater than
the sum of the marginal resource cost, ¢ and the marginal congestion cost
(=N/k)ur/us.

Why does the fee exceed marginal cost? The intuition is as follows. A
firm which attracts a new member reduces congestion at other clubs, and
thereby increases utility at the other clubs.® The firm with the additional
customer can therefore retain its existing customers only by lowering the fee
it charges them. The fee charged the new member must cover this loss.

Is the solution efficient?” The excess of the membership fee over the
marginal cost of serving an additional customer suggests inefficiency. How-

$Recall our assumption that in a Nash equilibrium other firms do not react when one
firm changes capacity or prices.

"We consider here short-run efficiency where the number of clubs is taken as fixed. The
question of long-run efficiency, where the number of clubs is endogenous, is addressed by
Scotchmer (1985a).



ever, the fact that the Samuelson condition for capacity is satisfied suggests
efficiency.

The true efficiency conditions are obtained by maximizing social welfare,
or by maximizing

nku(z,G,n) — ke(G,n). (13)

Examination of the corresponding first-order conditions shows them to
be identical to equations (11)-(12), showing that the market equilibrium is
efficient.

The equilibrium is efficient because neither the total number of members
in the clubs nor their allocation among the clubs is affected by the price.®
Indeed, any other arbitrary membership fee, with the restriction or condition
that the consumers would be willing to pay for it, would yield an equally
efficient solution. The excess of price over marginal cost thus affects only
income distribution between the firms’ customers and the firms’ owners.

4 Variable visits by each consumer

We now extend the analysis to consider clubs with variable visits. As before,
we consider a symmetric equilibrium with & firms. Now the equilibrium
determines prices F' and p and capacity G.°

To characterize the equilibrium, suppose tentatively that a representative
firm, firm 7, chooses values F*, G%, and p', for given values of F, G, p, n and
v at the other firms. The utility-maximizing choices of consumers determine
unique equilibrium values of per capita visits v* and membership size n' in
club z.

The first-order conditions for a consumer are:

ug(I — F' — pivt 0!, Gt n'ol)p! + uy (I — F' — piot,v', Gy n'v') =0 (14)
—uz({ — F — pv,v,G,nv)p+ u,(I — F — pv,v,G,nv) = 0. (15)

The third equilibrium condition requires that consumers are indifferent
between joining club ¢ and joining other clubs:

80nly if the number of firms were endogenous could the allocation of members be
affected. But here too the total number of members would be fixed by assumption.
9The same model is considered in Scotchmer (1985b), with the distinction that she

treats capacity as fixed.



w(I — F' — p'v',v', G* ') = u(I = F — pv,v,G,nv). (16)

The final equilibrium condition defines the number of members at the
other clubs:

N —-n'
k—-1"

These equations can be solved to determine v* (the demand function for
per capita visits at firm ¢) and n' (the number of users at firm 1)

n =

(17)
v = v(F,p',G'; F,p,G,k) (18)
n' = n(F',p',G%; F,p, G, k). (19)

For tractability we henceforth assume utility is transferable: v = z +
h(v,G,T). Then equations (14)-(17) reduce to

—p' + hy (v, G n'v) =0 (20)
—p+h,,(v G,]Z_;’ ):0 (21)

1

h(v",G“,n"v'.)—F"—p"v"—h< G,]Z_T )+F+pv=0. (22)

These equations can be used to determine the partial derivatives of v
and n' with respect to F¥, p* and G*. For example,

vt 1

— = 1714 )
57 'le hir (23)
where
N-nt
M=h,+ —I‘c—_—l—huT, (24)
and the Jacobian is
|1 = —o'hiphi, M — - Z “hrha, (i, +n'hir) . (25)



The superscript in A* means that the expression is evaluated at (v, G*, n’);
the derivatives without the 7 superscript are evaluated at (v, G, n).
Firm ¢ chooses F*, p' and G to maximize its profit

= Fin' 4 p'nio’ — ¢(G', n'v’), (26)
where v* and n’ are given in (18) and (19). The first order conditions are:
on' ;on' on’ v
s =+ P+ CT)(”EF?+ azm)"o (27)
on' Ont . ont OV
6p"~F6‘+nv +(p*cT)(v-a—7+ 8p‘>_0 (28)

oG! oGt G

Drop superscript ¢ and substitute expressions for the partial derivatives
Ov*/OF and so on to obtain the equilibrium conditions: ‘

N k
k k-

on' 7} o' vt
~7-E—.=Fagz+(p cT)<v—+ 2 )—cG=0. (29)

thhw + FL+ (p— cT)vhW =0 (30)

N N &k 2
[F(vL — ¥hr) + —k—TN lhThm,] L (31)
+(p = er)vhu(vL + T35hr) =0

F(hgL — £hrhyg) L+
(p—cr)* (32)
[v(haL = ¥hrhue)L + & (Aivhrhughes + v(hrhu — hehur)L)]
+’,;‘f_ch'Uh«Tth =0

where L = h,, + %hUT.
Solve (30) and (31) for F' and p to find the profit-maximizing prices

N 1 ’UhT

k k—11+ (N/E)(hor/ho) (33)

F=-—

N
p= —z‘hT + cr. (34)




Substitute expressions (33) and (34) to find the first-order condition for
the profit-maximizing capacity:
N

—k—hG = Cq3. (35)

4.1 Efficiency of equilibrium

The familiar Samuelson condition for the efficient level of capacity is again
satisfied by equation (35). Equations (33) and (34) show that profit-maximizing
firms charge both a membership fee, F, and a visit price, p. The visit price
exactly covers the marginal cost of a visit.!®

The visit price equals marginal cost because an oligopolistic firm selling
a homogeneous product which tried to charge a higher visit price would lose
all its customers to other firms. The positive membership fee charged a new
customer equals the revenue loss that a firm with an additional customer
suffers from the reduced fees it must charge existing customers to continue
attracting them.

The market solution is efficient, both in the number of visits by each
consumer and in the allocation of consumers among clubs (firms). Each
consumer makes an efficient number of visits because the visit price exactly
covers marginal cost. The allocation of consumers among clubs is efficient
(despite the membership fee) because this fee does not affect any allocation
of resources: we consider here the symmetric allocation of a given number of
identical consumers among a given number of identical clubs.!

5 Two-part tariffs in oligopolistic clubs and
in a discriminating monopoly
Well-known results in the industrial organization literature say that a per-

fectly discriminating monopolist producing a homogeneous private good charges
a two-part tariff: the unit price equals the marginal cost of producing the

10Recall that for the transferable utility function up = hr and u, = 1.

Y Recall that we consider short-run efficiency, for a given number of firms. Scotchmer
(1985b) shows that the long-run equilibrium, where the number of firms is endogenous,
may be inefficient: the rents earned by each firm can induce excessive entry.



good; the fixed price extracts the consumers surplus.!?

The results for clubs at first appear the same. Scotchmer (1985b, p. 461),
for example, stresses the similarities. We think this analogy is wrong. First,
in contrast to a perfectly discriminating monopolist, an oligopolistic club
does not extract all consumer surplus. Instead, the membership fee equals
the loss that the firm incurs on its inframarginal members when attracting
an additional one. Indeed, the size of the membership fee is not linked to the
size of consumer surplus.!®

Second, the equality of price and marginal cost arises from different causes
in the two different markets. An oligopolistic club in equilibrium charges a
visit price equal to marginal cost because if charged a higher price it would
lose all its customers. A perfectly discriminating monopolist charges a visit
price equal to marginal cost because it thereby maximizes the consumers
surplus it extracts.

These considerations also show that, though the equilibria are efficient in
both markets, the mechanisms leading to efficiency completely differ.

127 classic paper is Oi (1971); Calem and Spulber (1984) extend the argument to
oligopolistic firms with product differentiation. See also Tirole (1988, ch. 3) and ref-
erences therein.

13Here consumer surplus refers to a consumer’s benefit compared to not having the ser-
vice at all; it does not refer to the benefit at one club compared to another. In equilibrium
consumers get the same consumer surplus at all clubs, so it is uninteresting to speak of
one club extracting consumer surplus in the second sense.




References

[1] Barro, R.J. and P.M. Romer (1987) “Ski-lift pricing with applications to
labor and other markets.” American Economic Review, 77: 875-890.

[2] Berglas, E. (1976) “On the theory of clubs,” American Economic Review,
66(2): 116-121.

[3] Berglas, E. and D. Pines (1981) “Local public goods and transportation
models: A Synthesis.” Journal of Public Economics, 15: 141-162.

[4] Boadway, R. (1980) ”A note on the market provision of club goods.”
Journal of Public Economics, 13:131-7.

[5] Brueckner, J.K. and K. Lee (1989) “Club theory with a peer-group effect,”
Regional Science and Urban Economics, 19, 399-420.

(6] Brueckner, J.K. and K. Lee (1991) “Economies of scope and multiproduct
clubs.” Public Finance Quarterly, 19(2): 193-208.

[7] Calem, P.S. and D.F. Spulber (1984) “Multiproduct two-part tariffs.”
International Journal of Industrial Organization, 2: 105-115.

(8] Cowen, T. and A. Glazer (1991) “Ski-lift pricing with applications to
labor and other markets: Comment.” American Economic Review, 81:
376-377.

[9] Glazer, A., E. Niskanen, and S. Scotchmer (1995). "On the uses of club
theory.” Forthcoming, Journal of Public Economics.

[10] Kennedy P. (1990) “The market provision of club goods in the presence
of scale economies.” Economica, 57(228): 515-524.

[11] Newbery, D.M. (1988) “Road damage externalities and road user
charges.” Econometrica, 56(2): 295-316.

[12] Oi Walter Y. (1971) “A Disneyland dilemma: Two-part tariffs for a
Mickey Mouse monopoly.” Quarterly Journal of Economics, February:
77-96.

[13] Scotchmer, S. (1985a) “Profit-maximizing clubs,” Journal of Public Eco-
nomics, 27: 25-45.

10



[14] Scotchmer, S. (1985b) “Two-tier pricing of shared facilities in a free-
entry equilibrium,” Rand Journal of Economics, 16(4): 456-472.

[15] Scotchmer, S. (1994) “Public goods and the invisible hand,” in John
Quigley and Eugene Smolensky, eds. Modern Public Finance, Cambridge,
MA: Harvard University Press, pp. 93-119.

[16] Scotchmer, S. and M. Wooders (1987) “Competitive equilibrium and
the core in club economies with anonymous crowding.” Journal of Public
Economics, 34: 159-173.

[17] Stiglitz, J.E. (1974) “The demand for education in public and private
school systems.” Journal of Public Economics, 3: 349-385.

{18] Tirole, Jean (1988) The Theory of Industrial Organization. Cambridge,
Massachusetts: MIT Press.

[19] Wildasin, D. E. (1986) Urban Public Finance. Chur, Switzerland: Har-
wood Academic Publishers

11




6 Notation

¢(G,T) Cost function of club

F Membership fee at club

G Physical size of club

I Income

k Number of clubs

n Number of members at club
N Number of consumers

p Price of visit at club

T Total number of visits at club
u(z,v,G, T) Utility function

v Number of visits at club by each member
z Consumption of private good

z + h(v,G,T) Separable utility function
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