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Abstraot .

[n this paper we reformulate the problem posed by public
sgrvices subject to congestion in a wanner consistent with
ecohomic theory and obtain first and second best solutions to

the problem.



i. Introduction :- The theory of public services with
congestion. as developed in Malinvaud (1985) is not correct.
both in its analysis as well as in its prescription. Below wve
present a development of the first and sgcond best solutions.
in a decentralized economy. The model and its solution is
analogous to the theory of consumption aexernalities, althaugh
there are significant differences botween the two. )

Wa shall study "a public service invoiving a good that
can be used privately but whose quality depends on the globatl
demand™ to be satisfied, which is typical of situations of
congestion such as arise more and more frequently in urbanised
communities”. We shall obtain first and second best solutions

for the above problem.

2. The MHNodel :- Suppose thét there are only two goods 1 and 2
of which the second good is a public servics. Assume{ a simple
linear technology for the production of good 2 from good 1 :
to. produce one unit of the pﬁblic service we require -p>0 units
of good 1. .

Suppose there are | agents (consumers) and one firm (the
producer of the public service) in the economy. The itll
consumer'’'s preferences are represented by a twice continuously
differentiable utility function ul : ‘R2->1& where for each
vector (xil.x iz.x 3 )G&i , denoting his level of consumption of

the first good, the second good and the aggregate consumption

i

of the second good. u (xil.xiz.xa ) denotes his level of

i i i

U 2u u
satisfaction. We assume that > 0, 2 Q0 and < 0. the
QKI ﬁxz DX 3

tatter being a symptom of congested public services. Let g be
the initial endowment of good 1 with agent i{. To consume the
public service. each agent is required to make a voluntary
contribution of the first goods in addition, we shall assume
that agent i is taxed at the rate of.t! units of good 1, for
each unit of good 2 that he consumes. Thus agent i solves the
following maximization broblem :

1



Max Ui ‘)&1 N xlz . xlz"' E]flx]z)

(1)
s.t. (p+ti )x% + xﬂ = Ri

A necessary condition for (xi1 (t l ),xizﬁt hie Ri . to

solve this problem is that

i i
U/ I, U/ X )
2 3 = p + t! (2)

R
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9. The First Best Solution :- The first best solution

corresponding to an utilitarian optimum is obtained by solving

L

the following problem :

max £l tul ool ol cehen il
(thH | ‘
. . A . 3

s.t. prl x Loty exl o x fiadhy = £l R

For the sake cf.simplicity let wus assume that ‘u i(xil.xiz
X3 )=xil + vi(xiz . % ).i=1,....1. where vig m&->R.is a twice
continuously differentiable function satisfying
?vifixaa Y] andovifixai'o. i=l...+.1,

ft 1is easily seen by applying the Lagrange multiplier
technique. that

S i P =

to= -Lyy 3J/3x3. i=t.....1
is a solution to the problem and hence a first-best solution.
Thus for a first-best solution. the consumers require to be
taxed since ?ui/axag_c.i=1.....[. as 1s customary for the case

of congested public services.

3. The Second Best Solution :- Let us now assume that the tax
lsvied on ths consumers 15 uniform i.a. ¢t Lz ¢y §=1.....1. A
second best solution for the problem can be found as follows :
! i i i i i
Ma: Lhspu (x7) (B)x 2(th.x 3 (L) +E i$i% 2 (L))
' (4)
- 1 i ' i e i
s.t. Pl xl coeE x L (tr=E R
By applying tho Lazrange multipliar tachnique once

e J
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again, and making the assumption of quasi-iinear utilitieg ag
bafore we observe that
i
~»dx 2

t
t = -Eh _ XE sy Dxg)
! odt Jfl /

T i

L g% 72

d
solves the problem and is a second best soclution. The second
best solution 1is a c¢onvex combination of the sum of the

marginal wutilities of +total consumption of the remaining

agents. .

4. Conclusion :- The above theory which differs from that of
Malinvaud (1985). puts the theory of congested public services

in its proper perspective.
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