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A bstract

Excludable and congestiblk shared goods - club goods (eg., intemet
access facilities) —are m oreprevalent than Sam uelsonin public goods. W e
construct an exam pleto show that theoptin al second-best provision level
of a club good m ight exceed its ™ rst-best kevel. This is unlke the usual
presum ption w ith pure public goods. W e argue that our nding arises
because user charges can be kvied on club goods; the govemm ent need not
In pose distortionary taxes on other goods to  nance them . Thus, the only
practicaldi®erence between the  rst and second best n a club econom v is
that mom ational constraints prevent the govemm ent achieving the right
distribution of incom e in the hatter.

JEL Clssi cation: 022, 024

(Prelim inary; notle be quoted directly without perm ission.)

1 Introduction

A hrge theoretical literature cam pares the ™ rstbest (F-B) and second-best (S-
B ) provision ofa purepublicgood [eg., A tkinson and Stem (1974), K ing (1986),
Battha (1991), W ilkson (1991ab), Chang (2000).) and G aube (2000)]. In the
FB allocatin, a planner uses unrestricted lum p-sum taxation to achieve what-
ever allocation of private and shared goods it thinks ~ t, subject only to the
econom y's overall resource constraint In the SB, the phnner is constrained
to use distortionary m eans of nancing the shared good and housshold-gpeci ¢

oW e are Indebted to M yma W ooders for providing us w ith a usefil reference and to M arco
M arjotid for supp lying a copy ofhis forthcom ing paper w ith Paola M anzini.



budget constraints cperate. A though this literature is still nonclusie in gen-
eral, the presum ption —-based on a serdes of special cases - is that there willbe
underprovision In the SB, both in temm s of the kvel of the good and the fact
that provision i taken to a point where the w illingness to pay for the good at
them argin exceeds itsm arginalcost. T he basic intuition for this presum ption i
twoH: ~ rst, Phou's (1947) argum ent that distortionary tax nanchg m akes
the totalw elfare cost of the public good exceed its production cost; second, the
idea that the optin al level of a public good should be hversely related to is
total cost.!

Em pIrically, there are faw exam ples of purepublic goods (defence and broad-
casting beihg perhaps the notable exceptions). M ost shared goods seem to be
either excludable (as is even broadcasting) or/and congestib e to som e extent.
C lub goods are congestb ke and excludable shared goods [cf. Buchanan (1965)].
A rchetypal exam ples nclude swv in m g pools, htemet servicesand tolled trunk
roads. T hisnote exam ines whether the presum ed relationship between FB and
SB kvels of proviion for a pure public good carries over to club goods. W e
w illdem onstrate that, contrary to the case with pure public goods, the SB 1 a
club economy is quite likely to be characterised by overprovision ifdistributional
consderatins predom nate n the FB . This nding is very sim ilar to G aube's
(2000) for a pure public good but, as we willargue below , for rather di®erent
reasons.

There are well known dit culis h m odellng club goods [see, eg., Fraser
and Holbnder (2001)]. C hief am ong these are the need to ensure selfselection
of nd#ridual who di®er and the m utual consistency between their utilisation
of the club and the kvel of quality which they perceive. Specialprdblm s arise
when we seek to com pare the FB and the SB. In the conventinal analysis
of a pure public good, it i usually assum ed that the good i of unvarying
quality, irrespective of the num ber of users, or the kvel of provision is taken
to be synonym ous w ith qualty, with the focus sim ply on that level. H owever,
club goods of a given type can d®er h two din ensions: the quantity and the
quality of provisbn (eg., the size of the swin m Ing pooland its average level of
congestion). Thus, i com paring levels of provisin in the FB and SB ,w e really
need som e notion of quality-ad justed quantity. In this paper,wew il nesse this
dit culy by focusing on the casesswhere FB and SB levels of quality coincide,
leaving the cam parion to be m ade onl betw een the regpectve quantities of
provision (and, of course, the numbers ofusers) i the two cases .

For our analsis, we will em ploy the Fraser-H ollander m odel of second-best
club provision [cf.: Fraser and Hollnder, Comes and Sandlkr (1996), Fraser
(2000)]. I this m odel, whith builds on the approac of, eg. Brito and O ak-
Jland (1980) and Fraser (1996) for excludable public goods, atom istic consum ers
confront a per visit price, facility size and conjectured quality for a clib good.
Taking these as param etric, they selfselect to club m embership or otherwise.
In any Nach equilibrium which resuls, their sin ultaneous actions determ e
the Jevel of club congestion, hence qualiy, which they confront. In tum, an

1 See G aube (2000) on this presum ption.



entrepreneurial club good supp lier can use the dem and schedule, which it (cor-
rectly) anticippates willbe generated by the consum ers' joint actions, to deter-
m ine the optim al price and level of facility provision which it should d®er to
i1 1 its objectives.

2 TheM odel

A lthough there are m any types of clubs in practice, we restrict attention to a
sthgleclub econan y for sim plcity 2 Suppose there areN consum ers, all having
an identical utility function, U []. Thi & de ned over the quantity, x, of a
private consum ption good, visits to or use of a club good, v, and its quality,
g. The private good is the num eraire and i a necessity. The club good i not
a necessity and need not be dem anded at low ncom es. To m ake the analysis
Interestihg, we foais on cases where indiiduals with su+ ciently bw incam es
w ill choose not to consum e the club good. W e assum e:

(A 1) U isstrictly concave increasing in x, concave increasihg n v and non-
decreasihg 1 g. £ _ x

(A 2) C onsum ersexogenously given incomesm 2 M ;M have an absolitely
continuous density, dF (m ). T his densiy ¥ known to the govemm ent or any
other club supplier, but they cannot identify the ncom e of a given person for
tax or price discrin hation purposes.

A s we assum e exogenous ncom e, there are no lncentie e®ects associated
w ith providihg and nancing the club good. W e specialise F (m ) presently.

W e also assum e that a club 's quality is increasing i its facility size, y, and
decreasihhg h its aggregate utilisation, V . T hus,

@ 3)egly;V)=@y " o y;V)> 0;@qly;V)=@V "~ @ y;V)< 0

T he facility size will simpl be m easured by the expenditure on the clib:
one unit of expenditure purchases one unit of "facility."

T o m ake the analysis tractable, suppose further that the quality function i
ham ogeneous of degree zero n y and V :

A 4)aw:;v) qgy=v);d> 0

(A 4) is the form m ost can m only utilised in the literature. W hen the quality
function is ofthis form , quality depends solely on the kvel of facility provision
peruse of the club. & iswellknown that this is the only form for which the FB
"toIl," if levied, would result I the club breakig even (K olm , 1974; M ochring
and Harw iz, 1962). Here, the FB "toll" is clib m em bers' identical m arginal
w illingness to pay for a m arghal visit by foregoing private consum ption and
m ust equal the value of the quality degradation that m arghal visit in poses on
club users.

Finally, we will restrict attention to the two fam ilies of utility functions
for which optim al quality provision in the club is lndependent of the incom e
distrdbuton if @ .4) holds Fraser (2000) I:

2Even the m ost sophisticated com parisons of FB and SB provision of pure public goods
that allow form any private goods leg., G aube (2000)] consider only one public good .



(@& 5) Either all consum ers have utility function @) U x;v;q) ~ u (X;vqg), or
allhave utility function b) U &;v;q) ~ ux;ve®™ ), or sme scalark > 0.

For brevity, w e actually only consider explicitly utility finctions of the form
(A 5)(@). But, it isworth stressing our results extend to utilities @ .5) (b).

The F irst B est

In the FB, the govemm ent has full Inform ation about consum ers' incom es.
Thus, i ¥ able to pool resources to achieve any distrbution of private and
club good consum ptin, hence w elfare, it thinks ~ t, subject to the economy's
overall endowm ent. A s everyone has the sam e utility function, In the FB an
utilitarian govemm ent equalises all consum ers' utilities. Tt chooses the kvels
of club provisbn and private good consum ption which m axim ises utility with
everyone treated equally.

D enote facility provision per use of (visi to) theclub byp -ie.,p = yv=V.
Then,given @A 4), g= g(p). We will adopt the norm alisation g(0) = 0. Let
m denote m ean incom e. Suppose A .5) (@) holds. The FB problem can now be
stated as:

Maxun i pv;vap)] @

piv

Ushg (*) to ndicatethe FB , thetwo  rst-order conditions (FO C ) characterising
an FB optinum are:

_ _ %
jur o PV VIaE) IS+ wp I PV )lg ©EF) - 0

0 €9s) (2)
%
fw M PV viaE™) ]+ u i PV vIaE®) 1L ©7) - 0
0" 0 (Ccs) (3)
A tan mterdor solution, the FOC s reduce to
') = g ) @)

T his identi es theunfue ™ if @ 5) (@) holds. It isalso the unguep” orwhich
the quality provision per uni of expenditure ism axin ised. Note also from (2)
that, ifv" = 0,

iup m;0)p™ + uy @ ;0)gE™) - 0 )
If the club good is nom al, when (5) hoHdsw ith equaliy it identi es a unijue
mean nmme, m * say, below whith v = 0 and above which v* > 0. The FB
level of facility provision is then given by

Yy =NpVv ©6)



The Second B est

In the SB , the governm ent does not know each houseshold's incom e and can-
not redistrbute between them . It can only  x the qualiy provision of the club
good and, by usihg the revenues derived from a break-even per visit toll levied
on the facility when consum ers self-sekect, the overall kvel of provisbon. This
siuatbn is super cially sim ilar to the SB w ith a pure public good analysed n
the literature. In the latter (gpitam ised by G aube (2000)), the govemm ent sets
the welfare m axim ising level of the public good and tax rate(s) on priate com —
m odities, subject tobreaking even, given optin alchoicesby consum ers. B ecause
of the non-excludability of a pure public good and the consequent preference
revelation problem , the governm ent cannot charge directly for it h the SB . In-
stead, i m ust be nanced by distortionary tax (es) on other goods. C onversely,
because of the excladability ofa club good, it can be charged for directly, m iti
gatihg both the free rider problem and the need to in pose distortionary taxes
on other goods’ . Thus, the SB nature ofthe govemm ent'sproblan In supplying
a club good liesm anl in the fact that it is unabk to levy unrestricted um p
sum taxes and thereby obtain the "right" distrdbution of ncome. W e will see
that thism eans that, when everyone is identicaland there are no distrdbutional
concems, the FB and SB coincide in cur club m odel, unlke in the case with a
pure public good.

Suppose now the governm ent announces a tollp w hich it uses to “nance the
quality provision per visi. Ik can be shown [Fraser (2000)] that, given @ 4)
and (A 5) (@), twil choose the FB p,p”, In the SB.A houschod with ncom e
m will then choose its club utilisation to m axim ise utility, solving

M axu | pviva )] @)

and the resuting FOC (with mn hdicatihg SB m agninides)*
%
fw o PV VT aE™)IpT + up o PV Vg lg ) - 0
x (CS)
v® 0
8)

Notice from (8) that the consum erw ith incom em willnotbuy the clib good
if
juy m;0)p" + uy m ;0)gE”) - 0 )

By ngpection of (5) and (9) holding w ith equality, it is dbvious that the m
which leaves a consum er hdi®erent between m ak hg visits and otherw ise In the

3As the club is modelled as a uxury good, the govemm ent w ill not in pose distortionary
taxes on private goods to nance it.

4Tn general, an housshold will choose the v™® w hich m axin ises its utility and then choose
to be a club user if, at that v**, it obtains utility at least as great as from spending all its
ncom e on theprivate good . Tfutility takes a d®erent form from thosen A 5),an housshold
m ight get utdlity which is less than that from consum ing the private good alone ata v > 0
w hich satis es the counterpart of (8) (i) with equality. See Fraser and Hollander (2001) for
such htricacies.



SB is precisely the Evelofm ean ihcam e w hich leaves the govermm ent ind ®er-
ent between providig the club good and not In the FB . ILe., denoting them
which sokres 9) with equality by m ™, wehavem ™ = m*. Tt isalso Inm edi
ately apparent fran this com parison that if everyone is dentical, thus everyone
hasmean moomem = m , then each would choose the FB level of clib good
consum ptin, v, n the SB . In that event, wewoul have y* = y™ 2

R etuming to the case of non-identical nhdividuals, the penultim ate observa-
tin suggests why we m ght then expecty® < v*. Even ffm - m* = m*™®,
thusy” = 0, wewillhave y*® > 0 provided there exists som e consum er(s) with
ncom e(s) m > m ™ :0 fcourse, the cam parison ¥ only non-trivial ifm > m **
- ie., ifm ean ncom e is su* ciently high for the govermm ent to w ish to supply
the club good. W e assum e this fram hereon. P

If 9) holdsw ith equality orsanem ™ 2 M ;M , it can be shown that all
with ncomem > m *® willuse the club and thosew ithm < m*® willnot. Club
usarsw il satisfy (8) (1) with equality. W e can invert this to obtain their optin al
club usage, V¥ @ ;p°): The break-even SB level of club facility provision w ill
then be

Zy
y©=Np° v (m ;p")AF (m) (10)

m &F

3 An Example

To com pare y° given by (6) with v given by (10), we w il specialise the utik
ity and distribution functions further® Suppose the utility fiincton takes the
folbwing form (an extension of the Ihear expendiure system to allow for zero
club consum ption):

@6)uvy = Xjx)
X< M. —
Suppose also that the popuktion distribution function is Pareto with M =
: Y

0;

M
ANF @)= %m)®_mm<M—
| 7 [ .

“°) g+ M), breaBrsX, "> 0,1> ° > 0,

1

In A.7),® > 0 i aparameter and ® > 2 is required for the vardance of
ncom eto bewelkde ned. Them ean ncom eisnow givenbym = ®@M = @® ; 1);
thus ® > 1 is required for m ean incom e to be w ell-de ned

A ssum Ing an Interior solution, each consum er's optim al club usage in the
FB can be shown to equal

>This concidence of the FB and SB with identical individuals is derived here Pr the
fam ilies of utility and congestion functimsin @A 4) and @ 5) @). Tt can be shown to hod for
allwellbehaved utility functonsU (x;v;q) if @ 4) holds.

6 alN owathiand Fraser 2001) consider general utility and distribution functims.

7 See Degroot (1971) and Lam bert (1993) on properties of the P areto distrbution.



5 [ 1;°)
v o= T m g X)j "
p q ©)
q q
o M ® — Ljic°)y ,° " %
= — — M ;X ; "= — M_im (11)
P ®;1 q () P ®; 1
where v* | 0 requires
_ _ 1.0 =0T} .
T R iR (12)

°q ")

To m ake the problem interesting, we assum e that a strict inequaliy holds
n (12). The FB level of club provision is then

()

Yy =NpV = BM. i @i 1)m”] (13)

®; 1

In the SB, the consum er with nhcome m solves the problem (7) to yield
optin alclub usage given by

° - (1;°) ° x
vin)= 7T m i x)j —_— "= m;m") (14)
j q ") p
(Agan,vm )> 0ifm > m”.) Thus, the SB level of club provision is
Z
vi=N °om ; mMOM ®m T ®dm = NoM®m M ®=(1; ® @5)
Hence
Yy oM "t S @ Lm”
" on ! n(1~®)h ® 5® 2@ 1) , = .
= ®‘lm ! M" im + ®m ! m ;M) (16)
|

To sion v i v*, wewilluse the follow ng theoram .
Theorem 1 ®> (1; 2°)=(1; z) if®> 1;1> z> O0:

P roof. Theoram 1 follows from two lemm as.
Lemmal.Letf(z)=1; z+ zhz,1> z> 0:Then £ (z)> 0.
ProofofLemmal. f%z)= {1+ 1+ hz= Inz< 0,f1)= 1;1+1hl=

) £(z)> 0forallz2 (0;1) :
Lemma 2. Letf®) = ® ; (1iz®)=(l;z),®> 1,1 > z > 0. Then
f®)> 0. .

ProofofLemma 2. £@®) = 1+ 552



In

(0] _ z%(mnz)?
fY'®) = F > 0Prl>z>0

f@)=1; J;—Z =0

£00)= 1+ #02 = -1 z; zInz]> Oby Lenma 1.
) f®)> 0 brall®> 1;1> z> 0.
Theorem 1 follows from Lemma 2. @

Theoram 1 and 16 now enable us to prove our central result.

Theorem 2 Ifu X;vqg) = (X §)(li ) (vg + ")O and the population density is
Pareto (@ .7)), then v** > v*:

P roof. From (16), 3 ‘

VE> v, @>m*hi® m® M%) =m* M)=m" B E =@

uM_ﬂ[®, : ! 1.
= 1;

o4 o4

m m

= 1; T @i )= 2) @7)
letting z * M.=m” < 1:W ere ® ntegervalied, (1; 2°)=(1; z) woull repre-
sent the sum to ® ; 1 temm s of a geom etric progression with ~rst term 1 and
comm on ratio between successve term s of z < 1. Tt is then trival to show
that® > (1; ®)=(1; z) or nteger® , 2. For other values of® , we can use
Theorem 1.As® > 1 is required form ean ncom e to be de ned and ® > 2 for
the variance, we can conclide fram (17) and Theoram 1 that y™ > y:

4 D iscussion and Conclusion

Is it reasonable to believe that club goods w il be underprovided in the second
best, as & usually presum ed w ith pure public goods? This paper shows, via
an exam ple, that thi is unlikely to be so. Unlike pure public goods, club
goods can be charged for directly. A governm ent need not im pose distortionary
taxes on other goods to nance clubs. This m eans that, practically, the only
In portant source of d®erence betw een the ~ rst best and the second best In a
club econan vy is the govemm ent's hability to achieve the correct distribution
of nhcan e In the htter due to inform ational constraints. In the SB, incam es
d®er and the relatively rich are the one who are m ore likely to buy the club
good. The govermm ent has to ~ x the size of the club facility to satisfy thelr
dem and for i at the SB toll and quality. Tt is this need to m eet the relatively
hih club dem and by the relatvely wealthy which results i "overprovision"
n the SB campared wih the FB . Unlke the case with a pure public good,
the governm ent cannot use the club good as a redistrbutive device because it
cannot price discrin inate (by assum ption), not everyone uses it and those that
do use di®erent am ounts. T hus, although our explanation for overprovision n
the club SB hige on distributional considerations as does G aube's for pure
public goods, curm echanism s are very d ®erent.

O ur observations have been derived from a club m odel in which FB and SB
club "tolk" and qualities coincide, leaving can parison only to be m ade between



the facility sizes (and numbers of users) in the two cases. If we depart from
these circum stances, i will still be possble for the govermnm ent to  nance the
club good by user charges rather than distortionary taxes if it wishes. FB
and SB "tolls", qualities and facility sizes w ill then d®er i general, but these
d®erences w ill again prim arily refect distrbutional considerations [Fraser and
Hollnder (2001)].

Note, nally, that our resuls can be regarded as cam plam entary to those
of Scotchm er (1985) and M anzini and M ariottd (M &M , 2001, forthcom ing).
They also nd evidence of "excesses" I som e aspects of club good provision.
Scotchm er shows that the equilbrium num ber of rm swhich enter a m arket to
suppl a cub faciliy will exceed the et cient num ber - there willbe too m any
clubs.M & M study of a three-consum er non-cooperative gam e ofclub form ation
establishes a "tragedy of clubs" : the possibility that there willbe excess entry
ofm em bers into a single club. B oth these analyses consider dentical consum ers
with M &M 'shavingm arketpow er) whilewe consideratom istic, heterogeneous,
price- and quality-takihg ones Unlke M &M ‘s club, our SB club has too few
m em bers - it is the provision for them which is socially excessive.
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