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Abstract

In this paper we derive efliciency conditions for the determination
of an optimal reserved area in a model of postal services’ tariffs with
potential entry. Current European regulatory schemes are critically
discussed within the above mentioned framework. Following a recent
innovative approach of Crew and Kleindorfer (2000) in this paper we
present a model that illustrates the welfare costs of the exogenous
determination of the reserved area (even as an upper limit) and the
efficient conditions to be respected for its efficient determination along-
side the determination of optimal Ramsey and peak-load pricing. In
this latter respect the paper is an extension of recent Crew and Klein-
dorfer’s results.

JEL classification: D2, L5

1 Introduction

Post offices are traditionally considered as a (sui generis) natural monopoly
(Crew and Kleindorfer, 1992: 15) because of the network structure that char-
acterizes part of their activities. As such, post offices have been regulated
all over the world in order to ensure welfare compatible outcomes of their
behaviour even at the cost of allowing legal monopoly protection for a part
of the services they provide. Nonetheless, in recent times we have witnessed
new regulation policy aiming at reducing the protected area and permitting
competitive entry. A recent example of this new attitude towards postal
services is the UE Directive 67/97. The welfare foundations of this new
policy can be easily understood in terms of the desire to create conditions
for competitive pressure on the incumbent firms’ cost in order to improve
productive efficiency. What is more difficult to understand is how this policy

*This paper has been presented at seminars held at the L. Bocconi University and at
the University of Milan-Bicocca. We thank seminars’ participants. We thank also Gianni
De Fraja for helpful comments on a previous version. The usual disclaimers apply.



can be reconciled with another traditional welfare element of postal regula-
tion, namely the maintenance of the so-called Universal Service Obligation
(USO) in a regime of unique price. Indeed, competitive entry may jeopar-
dize the possibility of making cross subsidization among different services
belonging to USO which, under uniform tariff, permits the incumbent to
cover excess cost (over revenue) for some services with excess revenue (over
cost) for others and so implement the above mentioned cross-subsidiazation
policy.

According to Crew and Kleindorfer (1998), USO exists if, on the whole
(national) market, the supply of services is characterized by ubiquity, tar-
iff uniformity and quality uniformity. Tariff uniformity allows the above
mentioned cross subsidization among services and eliminates the transac-
tion costs associated to the search of the lowest price if different suppliers
are present in different segments of the market. Ubiquity and quality uni-
formity are essential to USO since they contribute to define its very and
most basic nature (Crew and Kleindorfer, 2000: 5). Given the above three
elements of USO one has to recognize that competitive entry might impinge
upon USO obligations of the incumbent if the regulator does not take mea-
sures sufficient to avoid cream skimming policy on the part of entrants. To
prevent this outcome the institution of a reserved area is generally recom-
mended (Kolin and Smith, 1999; Rodriguez et al., 1999). The reserved area
should consist of a subset of USO services for which competition in supply
is not allowed. Since in this subset costs are generally lower that revenues
this provides the incumbent with sufficient resources to meet its obligation
to provide the rest of USO services (produced at higher costs) at the same
uniform price charged for the services belonging to the reserved area. Prof-
its made in the reserved area will finance the supply of non reserved USO
services sold at the same price. Given this cross-subsidization scheme, the
dimension of the reserved area should, in turn, be endogenously determined
alongside the optimal (uniform) tariff. A reserved area exogenously deter-
mined by the regulator without reference to tariffs might not be efficient.
The UE Directive 67/97 operates a sort of intermediate choice since it fixed
an upper limit to the number of services to be included in the reserved area.
Even this solution, however, is open to criticisms when tariff uniformity is
maintained. The extent of the upper limit might not be sufficient to guar-
antee the incumbent the fulfillment of break-even conditions for the all USO
services when government specific subsidies are not allowed. If the incum-
bent encountered herself in such a condition how could she react? In such
a condition the negotiation of lower quality standards for the entire set of
USO services might be a measure the incumbent can resort to in order to
reduce costs and have no budget losses. In this case, the ultimate result
of the regulation policy aiming at easing entry by compressing the legally
reserved area of USO could be the opposite to the intended one: i.e. the in-
cumbent might respond to the regulatory policy of easing entry with quality



reduction rather than with more internal efficiency.

Following a recent innovative approach of Crew and Kleindorfer (1988;
2000) in this paper we present a model that illustrates the welfare costs of the
exogenous determination of the reserved area (even as a upper limit) when
this is fixed independently of prices and the conditions to be respected for
its efficient determination alongside the determination of an optimal either
Ramsey or peak-load pricing. In this latter respect the paper is an extension
of previous Crew and Kleindorfer’s results since it offers arguments against
restrictions of the reserved area even in the case of no tariff uniformity. The
paper is organized as follows. In section 2 a brief summary of the main
aspects of USO is presented in order to make subsequent discussion clearer.
In section 3 the endogenous determination of the limits of the reserved area
is obtained in welfare maximization model that maintains tariff uniformity.
The trade-off between easing competitive pressure and preserving USO is
analytically discussed. Section 4 shows that even discarding tariff uniformity
the imposition of exogenous limits to the reserved area still produces costly
inefliciencies. Section 5 summarizes the main results.

2 The universal service

The idea of a universal service (USO) has been traditionally used to justify
the presence of a (generally public) monopoly in the postal sector. The most
frequently encountered elements of USO are service ubiquity and price uni-
formity. As for the former, a recent approach taken by the European Union
(U.E. Directive 67/97) implies that uniformity must be obtained over the
entire FEuropean territory by means of the imposition to member states of
uniform minimum standards. As for price uniformity it is recognized that
this historical element of USO allows the exploitation of the advantages of a
prepaid tariff and permits the minimization of transaction search costs, i.e.
costs incurred by users to obtain information about tariffs for each service
and for each route as well as the corresponding marketing costs for the postal
enterprise. Since these costs are generally considered as non negligible, price
uniformity is normally regarded as a constituent part of USO. However, one
should consider that the advantages of uniform pricing implies an allocative
distortion induced by the application of non marginal cost pricing, which
is in turn justified by the need to ensure cross-subsidization among services
belonging to USO. More specifically, since it is possible to define each postal
service on the basis of its product specificity (ordinary mail, registered mail,
package, etc.), of each couple of points of collection and delivery (route ser-
viced) and on the basis of the combination of weight-volume characteristics
of each processed item the marginal cost of the service changes according
to each particular combination of product, route, weight and volume that
is realized. In turn this implies that some services/routes combinations are



profitable whereas others are not. Therefore, uniform pricing, i. e. a pol-
icy of a same price charged for any service irrespective of the service-route
combination, implies the existence of cross subsidies among different prod-
ucts and different routes. Policy aimed at opening the sector to competitive
entry should, therefore, take the above cross-subsidization problem into ac-
count. If appropriate measures are not taken competitive entry might result
in cream skimming on the part of the entrants and this may jeopardize cross-
subsidization and the very possibility of meeting USO commitments for the
incumbent. For this reason the regulation of the limits of the reserved area
and the pricing policy should be strictly coordinated.

3 The efficient dimension of the reserved area with
efficient uniform tariffs

Let A be the set of the existing postal products (letters, postcards, parcels,
etc.). Each a € A is characterized by a “route” dimension ¢ which indicates
the distance between the point of collection and the point of delivery. Call T’
the set of all possible routes and assume that both A and 1" are normalized
subsets of the set of the real numbers, i.e. put A = [0,1] and T = [0, 1].
Let us indicate A = RUU U C where R = [0,7] is the set of the services
belonging to the reserved area, U = [0,u] D R is the set of USO services
for the incumbent (reserved or not) and C' is the set of services open to
competition. Then, the incumbent is a legal monopolist compelled to USO
on R C U, she is a competitor compelled to USO on U\ R where she may be
challenged by fringe competitors not compelled to USO; and finally she is a
competitor not compelled to USO in C' = A\U. As one can see, the entire
set A is partitioned into subsets in such a way that the values of each a in
each interval reflects the belonging of each service to: i) a reserved area; i)
an USO sector existing outside the reserved area; iii) a pure competitive
sector. Accordingly, we can define the following inequality 0 < r < u < 1
where each letter defines the upper limit of each relevant interval where a
may fall.

The quantity of each service provided by the incumbent is specified by the
two characteristics, @ and ¢, and it will be indicated as x (a, ¢, -) . We assume,
following Crew and Kleindorfer (1998), that for each subset of services there
is a marginal willingness to pay of the consumers’:

V(zgr(a,t),0) whena € (0,7)
V(zy(a,t),y(a,t)) whena € (r+e,u)
V(zc(a,t),y(a,t)) whena € (u+e,1)

'Following Crew and Kleindorfen (1998) we assume also quasi-linear preferences and
separability of willingness to pay across services.



where y(a,t) is the quantity offered by the competitors. For a € (0,r),
we have y(a,t) = 0 because the services belong to the reserved area and
x(a,t; R) = g (pm (a) ,t) as the quantity sold by the incumbent at a price
Pm (@) in the reserved area R. Notice that because of the uniform price rule
within the USO area ¢ is not an argument of p (.). For a € [r + ¢, u], that is
in the area still subject to USO but open to competition, quantity sold by
the incumbent is z (a,t;U) = zy (pm (a) ,t,py), where py is the competitors’
price and p,, (.) is once again independent of ¢ because of the tariff uniformity
rule. Quantity sold by competitors is y (a,%;U) = yu (pf (a,t) ,pm (a) , 1) .
Finally, outside the USO area, quantities are z (a, t; C) = z¢ (pm (a, t) ,t, pf)
and y (a,t;C) = yo (py (a,t) ,pm (a,t) ,t), respectively. Notice that in this
latter case the incumbent’s prices too depend upon ¢. In this case we are
outside the USO area and the incumbent may behave in a profit maximizing
way.

It will be assumed that for each a costs increase with ¢. This implies
that if the tarifl of each service a € U is imposed to be uniform irrespective
of the route, the following problem emerges: if the level of r is exogenous
the incumbent may not make sufficient profits on the low cost routes in
order to finance the services provided on the high cost routes. It is clear
that according to the costs levels there are many values of r and p(.) that
can guarantee an overall break-even result for the services between 0 and
u, if the possibility of using for this purpose the profits made in the pure
competitive area is legally prohibited. Therefore, in the presence of a legal
reserve regime p (.) and r should be chosen simultaneously. To illustrate this
let us define the incumbent’s costs as follows:

Cm =Fn+onm (avt) x()
where [y, is the fix cost and the competitors’ costs as

Cr=cf(a,t)y()

We assume fringe behaviour on the part of competitors for any service a €
[r+e,1]. Then ps(.) = ¢y (a,t) + cn (a) , where ¢p, (a) indicates transaction
costs existing only outside the reserved area”.

Under the above assumptions the social planner’s problem is to maximize
w.r.t. p and r the following welfare function:

W= [V(zrm(@),1) = cn (@) 2r (pm (a) )] = Fnt

a=0 t=0

+ Z Z[V (xU (pm (a’) 7t7pf (a’vt)) yYu (pf (a’vt) 1y Pm (a’) 7t))] +

a=r+¢e t=0

2Following Crew and Kleindorfer (1998) we assume a complete shifting of transaction
costs on prices.
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+ Z Z [V (xC (pm (avt) LDs (a’vt)) y Yo (pf (a’vt) y Pm (avt) 7t))] +

a=u+te t=0
U 1

= 30 Y lem (@) (o (085 00+ (o )+ )

a=r-te t—=

Yu (pf (a’vt) y Pm (a’) 7t)]+
Z Z cm (a,t) + cn (a)) 2o (pm (a,t) .1, py (a, 1)) +

(Cf (a,2) +cn(a)) yo (py (a:1) , pm (a,1) ;1)) (1)

under the following participation constraint for the incumbent:

Z Z [pm xR a t) (a’7 t) xR(a’v t)] +

a=0 t=0

Z Z[pm zu(a,t) — em (a,t) zp(a, t)] +

a=r+¢e t=0

101
> lpm (@, t) zelat) — em (a,t) 3o (a,t)] — Fp > 0 (2)
a=u+e t=0
The first term in (1) is the net surplus evaluated with respect to the con-
sumption of the services belonging to the reserved area whereas the other
terms indicate net surplus realized outside the reserved area.
First order conditions with respect to p (.) for Va € [0,u], are:

> |on o) —em @) 3205 4 ®)
! oz (.) Ay ()
2 o @ 5 e @) S

1 oy () dyu (-)
3 [om ot G+ s ) vt 2] ¢

Ay [xR () +pm (a) gjj ((;L)) —om gfff;))] "

1 dzy (. dzy (-
—/\Z [ch () +pm(a) Ipm (<a)) B Cm@pm ((a))] -




where A is the Lagrangian multiplier associated to the constraint (2). Col-
lecting terms and simplifying, we get, Va € [0, u]:

1

Ejmuw—%mw>

t=0

OX(r+yu) s
Opm ] DY ;X(RW) (4)

where
X(R+U) = TR (a’vpmv t) + Uy (a’7pm7 t)

For any service belonging to the overall USO area marginal cost pricing
is prevented by A > 0.
Expanding (4) one gets

Opm
Pm (a) Zi:ﬂ $R<a7 Pm; t)

b [t 0) e 0,0 22021

b [t ) e (0, 2220

: Opm (5)
pm (@) 3o zv(a; pm, 1)
the efficient uniform tariff, i.e. the tariff common to all routes for each ser-
vice, should be calculated, given the value of r, in such a way that marginal
profit over total revenue realized in the reserved area should equal marginal
profit over total revenue realized in the rest of SO non reserved area. On
the one hand, this formalizes the idea of cross subsidization among routes
for each services. Since costs vary with distance, low distance routes sub-
sidize long distance routes for each service. On the other hand, equation
(5) implies a version of Ramsey pricing where each proportional price-cost
variation is weighted by the total variation of the quantity sold in any route
serviced. These Ramsey prices are not necessarily applied to each route ¢,
but to the entire set 1" of routes on which service a might be provided.
Outside the USO area, i.e. within the pure competitive area, first order
conditions of the problem (1-2) are,Va € [u+¢,1],¥t € [0,1]:

[pm (a, )] — cm (a,t) A 1 Va € [u+ €, 1]

pm@0 G- Nhm@n  wepn 9

where 1(py, (a,t)) is the demand elasticity to price. The implication of (6)
is that Ramsey pricing should be applied to each service and over any route
covered by that service.

We have therefore derived two different sets of efficient prices the incum-
bent should resort to in order to maximize welfare under a balanced budget
constraint for any value of r. In the overall USO area uniform (over routes)
prices should be used to ensure break-even conditions “on the average” i.e.
for the entire volume of services sold over the all network of routes. This




implies that cross subsidization among routes is possible. Outside the USO
area, welfare maximization implies that Ramsey prices should be applied
service by service and route by route.

To discuss conditions for the efficient dimension of the reserved area
we maximize the welfare function (1) under the associated constraint with
respect to r. F.o.c. are the following:

_/\i: [%x(](r%-at)] _,\Z [(pm (r+e)—cm(r+et)) axgr(.)]

which rewrites as:

1

SN anlr) | 5~V Gyl ted)

— or — r
—ZC( 7 )ax%ir,t) —Zc(r—l— ) axU(g:—E,t) _
/\Z [ﬂxR (Tvt)_l'(pm Cm( 7t)) axg’;()] +

1
Opm
NS |y (4 08) 4 (= e 4-,0) 2
t=0

M]

The L.H.S. is the net consumers’ surplus variation induced by the displace-
ment of a service from one area to the contiguous one and the R.H.S. in the
net variation of the incumbent’s profits weighted by .

The point worth stressing is that the enlargement /restriction of the re-
served area may affect the price applied to the all USO services. Therefore
when the regulator fixes the value of the reserved area she should bear in
mind that the optimal value of r depends on consumers’ evaluation of both
reserved and USO non reserved services via the unique tariff and that wel-
fare considerations based upon quantity and price changes evaluated only
with respect to the reserved area might give a limited if not misleading rep-
resentation of the effects of a regulation policy consisting in a modification
of the extent of the reserved area. To evaluate this we assume that r is
exogenously fixed by the regulator and formalize this by imposing a new



constraint (# —r) > 0 to the maximization problem where 7 is the maxi-
mum limit imposed to the dimension of the reserved area. The last f.o.c.
becomes:

21: OV (zn(rt) 21: OV (ay (r+ 1)

t=0 or t=0

i or or
t=0 t=0
1
Ipm axR()
A . t m — tm 7t
;[&xw,)w e (1)) L
1
OPm 0 .
+AZ[%xz](wevt)ﬂpm—cm(r+e7t))%<)]+u

If p = 0, the incumbent operates with » < 7. She breaks-even within
the limit of the reserved area using the price structure given in (5). On
the contrary, if the limit binds and g > 0 the incumbent needs to reach
the limit of the reserved area to break-even at the efficient prices. If the
reserved area is further reduced the incumbent should increase (pm — ¢m)
outside the reserved area in order to cross-subsidize the USO services under
a uniform pricing regime over routes. This illustrates the existence of a sort
of trade-off between the two targets of the regulation policy: the measures
aimed at increasing the benefits of competitive entry might imply consumers’
sacrifice in the reserved area and even outside it. This point can be further
commented upon as follows. From the envelope theorem we know that

ow™*
or

where the asterisk indicates evaluation at the maximum value. Then the

:/’L*

marginal value of # is positive. How far could the regulator go in increas-
ing/reducing #?7 To evaluate this we need to know sig <%”7*>. In our case
this is not indeterminate. Since the objective function is concave and the
constraint is linear, p* is positive and 9u* /97 > 0 which implies 8;%* < 0.
The policy of increasing/reducing the reserved area increases/reduces wel-

fare at a rate that is decreasing with #. There exists an optimal value of #
which is contingent upon the chosen price structure that determines W*.

4 The optimal endogenous determination of the
reserved area without price uniformity

Does the absence of uniform pricing eliminate the trade-off discussed in the
previous section? Using a simple peak-load model of postal services modified



in order to accommodate the distinction among subsets of services we show
that it does not. In other words even if we allow for some form of tariff
variation the previous result about endogeneity of the optimal reserved area
remains. However, the introduction of more flexible tariff possibilities pro-
vides an alternative to possible quantity /quality reduction when the policy
of reducing the reserved area is pursued in order to easy entry and improve
productive efficiency.

Assume a postal incumbent operated in n € N periods normalized to
[0, 1] and over ¢ € T routes normalized to [0, 1] using h € H plants normalized
to [0,1] and that each plant has its production capacity level. Suppose, as
above, that unit operating costs ¢, ¢ g are constant for any z(a, t, h) offered
in any time period (hours of the day) or for any distance/route (city mail,
regional mail, etc.) within the limit of the h.th capacity and that 8., is
the pure capacity cost. With respect to time and routes the capacity limit
has different interpretations. Within a same area (say a town) capacity
should be mainly referred to time of delivery since plants are subject to
different intensity of use in different moment of the day. In terms of routes,
capacity should be mainly referred to the volumes of output covering short
or long distances. A long distance mail has an higher probability to exhaust
capacity since it transits for more network nodes. Symbol a has the same
meaning as in previous sections.

Then,Vh € H and Va, we define cost at capacity h as

Ch = chx(a7 tv h) + ﬁh@h

where (), is capacity of level h. Total cost is
70 =YY o= 33 cnala, ) + 3 5Qn Va
t h t h h

Define X(a,t,h) = >, z(a,t,h) as the quantity produced in any period
and/or for any distance for capacity h and suppose the willingness to pay
that quantity changes with ¢. To solve a problem analogous to the previous
one we measure consumers’ surplus in terms of areas under the demand
curves defined over the three different subsets of USO. To simplify things
we assume zero fixed and transaction costs. Then, optimal tariff can be
determined by solving

Max W = ZZZ xR pm a, h) tvh))_Cm(avt)xR(pm(avh)7t7h)]+

0 t=1 h—1

1 1

Z ZZ xU pm(a h) t hpf(a’ t)) yU(pf(a’ t) pm( )7t))]+

a=r-+c t=1 h=1

10



1 1

1
Z Z Z xc (pm <a7 t? h) 7t7 h7pf (CL, t)) yYo (pf (CL, t) y Pm <a7 tv h) )
a=u+e t=1 h=1
1 1

—ZZZchx a,t,h) ZZﬁth— Z Z cryo (pr (@) s pm () @)l +

a=0 t=1 h=1 a=0 h=1 a=r-+te t=1

11
- Z Z [nyU (pf (a’7 t) » Pm (a’7 L, h) s @y t)] (7)
a=u+te t=1
The last four terms in (7) are the cost for the incumbent (including
capacity costs assumed to be present for the all subsets of services) and
potential competitors’ costs. The latter are assumed to have zero capacity
costs. Welfare is maximized subject to

H
>,  wlat.h) =Xy ViVa (8)
Qn —z(a,t,h) >0 VYt Yh Va (9)
Xn >0 Q>0 z(a,t,h) >0 ViVh Va (10)

F.o.c. with respect to X, are
pm(Xp) —A=0 Vi Va (11)
T
—On 4y, =0V Ya (12)
T

—cn A — thl 1, =0 Va (13)

where \ and p are multipliers. By substitution of (13) into (11) we get

T
p(X)=ent)

Pm(Xn) = cn + By, (14)

Equation (14) has to be evaluated taking into account the following com-
plementary slackness condition:

Hy = 0 or lut(Qh - x(a, tv h)) =0

Hence if p, = 0, then @y > x(a,t,h) and p,,(X) = ¢; on the contrary if
fy > 0, then @Qp = z(a, ¢, h) and pp(Xn) = cp + By
Then, with independent demands, we have

and using (12):

u

Zch with z(a,t,h) < Qp

S p(Xp) = { 0 13)
a—0 Z [en + B, with z(a,t,h) = Qp
a=0

11

)+



This defines a particular version of the traditional peak-load price result. The
interpretation is analogous to (3). The price policy imposed by the pres-
ence of capacity limits should guarantee break-even for the entire set u but
not necessarily for each service and therefore cross-subsidization is possible
among services but not among distances. Given the initial hypothesis this
implies that, for example, a letter send to a destination in the same town re-
quires a pre-paid tarifl worth ¢ regardless of, say, weight or time of delivery,
and that the same letter send to a destination in the same region requires a
pre-paid tarift worth ¢;, 4+ 3,,, regardless of weight or time of delivery. This
allows the incumbent to break-even without imposing cross-subsidization
among routes. The USO obligation is therefore sustainable, although in a
reduced version (given absence of tariff uniformity over different routes).

Differentiation for r yields, after recasting the results directly in terms
of consumers’surplus,

Xi(r) ox OX¢(r, R
[ et m) Sy + o,y A
Xu(r) oz OXy(r,U)
U))—d U))——————=
| et v G+ plantr )
0Xy
— ), 2t
“or
and summing over all a:
: Xa(r) ox OX(r, R
> [ [ et 1) Syt 2L
"0 0 T T
- Xi(r) ox OX¢(r,U
[ [ st 09 Sy 4 plan o) L |
a=r+¢& 0 r r

U
aXt(a)
A — 16
DB » (16)
a=0

where the two summations on the L.H.S. have contrasting signs. The

f.o.c. is evaluated taking into account that
A >0 with [Zh Ty — Xt} —0

A =0  with [Zh Tht — Xt} >0

Within the limit of capacity for any kind of service offered we have \y = 0
which implies that the R.H.S. of (16) is equal to zero. Then, the optimal
value of r is endogenously determined by equating consumers’ surplus vari-
ations with respect to the quantities consumed in the two subsamples of

12



postal services involved (reserved area and the remaining USO services out-
side the reserved area) given the uniform tariff for any a. If, on the contrary,
for any a production is undertaken exactly at the limit of capacity in the
whole u area, \; > 0 and therefore the R.H.S. of (16) is positive since the
summation is positive. This implies that the difference between the first
and the second term on the L.H.S. of (16) must be positive: the welfare
gain induced by a change in » more than compensate the welfare reduction
brought about by the reduction of the dimension of u. Once again the de-
termination of efficient r is endogenous but in this case it depends on the
shadow price of capacity. This result is not counterintuitive. When, for any
a, production is undertaken at the limit of capacity, the evaluation of the
welfare gain induced by the increase of the range of services offered should
take into account the increase in cost associated to the new dimension of ca-
pacity required. Indeed, \; > 0 implies that \; = CH_Z::l e Hence, any
increment (reduction) in total quantity induced by the increase (decrease) in
the number of the elements belonging to the set r brings about an increase
(decrease) of cost equal to ¢; + Z

In short, the effects of the 1mp081t10n of an exogenous upper limit to
the reserved area affects welfare in different ways according to whether the
incumbent is or is nor operating at the limit of her capacity. In the former
case the reduction of the net surplus associated to the imposition of the
upper limit implies that the reduction of surplus in the area u more than
compensates the gain obtained in the reserved area. This can be seen as
follows. Assume again an upper limit (r; —7;) < 0 is introduced by the
regulator. F.o.c. with respect to r; are

r

X4 (r) -
;) [ /0 ple(r, R))Z—Tdy + p(x4(r, R))

3Xt (T, R)
or

u

Xt(r) X t\7
[ [ st U))%dy +pCa(r, v 24D

a=r-¢

At Z aXt (17)

where 6; is the multiplier associated to (r; —7¢) < 0 . To satisfy Slater’s
constraint qualifications for a saddle point with respect to both z:(a) and

r we need to find: i) a value 29 (a) > 0 such that Z ), — X =0Vt Va

and ii) a value r) > 0 such that (r? —#;) < 0Vt. Given the linearity of

the constraint for 74 the above value 1) can be assumed to exist. However,

Zh 29, — X; = 0 implies \(z9,) > 0 which in turn implies p = ¢ + 3, at
. 0 _ . .
least for some ¢ since Zh xy, — X = 0 for some ¢ implies Zh The — X¢ > 0

for some other ¢t. Therefore, for some t, eflicient pricing should depend on

13



capacity costs even within capacity limits. This means that even the prices
of some services provided within capacity limits should include capacity
cost in order to ensure total break-even. Moreover, a specific form of cross-
subsidization operates: for some £, services provided within capacity limits
finance services provided outside capacity limits. However, this in turn
implies that the above ¥ necessary to satisfy Slater’s conditions with respect
to the reserved area might not exist if the value of #; is not sufficiently large
i relation to capacity. In this case the Lagrangian might not achieve a
minimum in the 6; direction whilst it achieves a maximum in the price
direction. In short, either we have differentiated (as opposite to uniform)
tariffs, whatever the dimension of the reserved area, to allow the incumbent
to break-even or we must have a sufficiently large value of r for uniform (over
routes) tariff. In the former case we attenuate one of the USO requirements
whilst in the latter we reduce the possibility of an easy entry. In any case
the value of r fixed in order to easy entry and improve productive efliciency
should be based upon the capacity limits of the incumbent.

5 Conclusions

In this paper we have discussed some of the issues surrounding the current
debate over liberalization of postal services. We employed a welfare maxi-
mization model under certainty to analyze what we have called a trade-off
between, on the one hand, the potential gains deriving from the imposition
of an exogenous limit to the reserved area - justified by the desire to attract
new competitors and so to increase productive efficiency - and, on the other
hand, the inefficiency costs induced by the above imposition when this pol-
icy conflicts with the maintenance of the obligation for the incumbent to a
uniform tariff policy for the all USO services. The trade-off derives from
the fact that the exogenous limit to the reserved area might not be con-
sistent with the need to allow cross-subsidization within the USO area by
means of the uniform tariff. Cross-subsidization under uniform tariff re-
quires the existence of a sufficient number of profitable services in order to
gain a sufficient volume of revenues for some USO services to cover deficits
realized on other USO services. Limiting by law the range of profitable
services reserved to the incumbent is therefore potentially in conflict with
the logic of USO under uniform tariff and balanced budget. Moreover, we
have shown that the optimal limit to the reserved area is contingent to an
optimal tariff policy even in the case of non uniform tariff when capacity
limits are relevant. In such a case decisions about the range of the services
to be included into the reserved area should take into account entrants’ costs
relative to the incumbent as well as capacity limits for any service. We have
shown that under reasonable assumptions about technology, entrants’ costs
advantages might be more that offset by transaction and/or capacity costs.
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However, the possibility of allowing for tariff differentiation among routes

ont

he basis of capacity costs provides the regulator with an alternative (or

perhaps complementary) regime to the problem of break-even when the re-

served area is to be reduced to easy competitive entry and the problem of

funding the USO emerges. When general or specific (on entrants) taxes are

excluded the only regime left is “Funding completely from uniform pricing,

with high-cost areas subsidizing low-cost areas and all areas eligible to make
contributions to the fixed cost of USO” (Crew and Kleindorfen, 2000: 18).

The

results we obtained in the variant of the model which includes capacity

limits represent a possible alternative to this, otherwise ineludible, regime.

6
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