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Foreword

The past decade has seen the reform of industries that historically operated under heavy government
control, giving rise to a new model of infrastructure provision. Three features characterize this new
model. First, ownership, management and financing of infrastructure assets are increasingly in the hands
of private sector firms. Second, the public sector exercises a regulatory function that complements the
functioning of the market. Third, consumer prices cover total costs and return on investment compen-
sates capital.

Multilateral lending institutions have issued recommendations for providing infrastructure services that
take this new model into account. One of the topics covered in these recommendations is pricing policy.
Pricing recommendations advocate that prices should be set to cover the total cost of the service and
cross-subsidy schemes avoided. Although straightforward, the application of these recommendations to
real world infrastructure services may be complex because uniform pricing may not be fully compatible
with total cost coverage and welfare goals when technologies have increasing returns that may result in
price discrimination and cross subsides.

This paper explores the economic literature for rules on applying these principles to concrete world
infrastructure services. It constitutes an important tool for the staff of multilateral institutions as well as
for national policymakers and other interested parties in ensuring that private participation in infrastruc-
ture improve access and service options for the poor.

Pietro Masci
Chief
Infrastructure and Financial Markets Division
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INTRODUCTION

During the past decade, many industries that histori-
cally operated under heavy governmental control
have undergone a substantial reform process. A new
model of infrastructure provision has emerged and
extended worldwide. Three features characterize the
new model. First, the property, financing and man-
agement of infrastructure assets rests, at least to
some extent, on private sector firms. Second, the
public sector has a regulatory role that should not
substitute for the market but complement it. Third,
consumer prices should cover total costs. Multilat-
eral institutions have prepared recommendations for
providing infrastructure services through the new
models which deal with several topics, ranging from
the selection of the private sector firm to the organi-
zation of the regulatory institutions, from pricing
policy to entry and exit control and from financing
policies to the role of markets.

Pricing policy recommendations are based on two
principles. One is that prices should cover the total
cost of the service. The other is that cross subsidy
schemes1 should be avoided. Although both princi-
ples may appear simple, their application to real
world infrastructure services may be complex. The
reason is that among the several notions of free
cross subsidy prices only one is fully compatible
with both covering total cost and welfare

                                               
1 There are several definitions of cross subsidy
schemes, in the economic literature, which are dis-
cussed in section 2 of this paper. For the purpose of
this introduction, a price scheme has cross subsidies if
prices for some consumers are below average costs and
prices for other consumers are above average costs.

goals when technologies have increasing returns.2

This paper explores the economic literature for rules
on applying these principles to real world infra-
structure services. The discussion is based on a
partial equilibrium approach that uses market sur-
plus as a proxy for social welfare and efficiency.3

Although equity issues are important and are related
to cross subsidy pricing, they are not addressed in
this paper because these two issues require different
analytical frameworks. For efficiency issues market
surplus is enough, while for equity issues social
welfare functions and income distribution goals are
needed. Therefore, a partial equilibrium analysis is
appropriate for the former and a general equilibrium
framework is best suited for the latter.

This article reaches three main conclusions. First, if
a uniform price schedule is established and prices
diverge from marginal cost, then social welfare can
be increased by establishing appropriate price dis-
crimination schemes that have cross subsidies. This
does not mean that all schemes with cross subsidies
increase welfare, but some do. For instance, cross
subsidy schemes where prices are lower than mar-
ginal cost are not appropriate from the welfare
standpoint, whereas cross subsidy schemes with
prices below average cost may be welfare optimal.
Second, from a voluntary

                                               
2Although increasing returns are not always equivalent
to decreasing average cost functions, for simplicity this
paper considers both terms equivalent. The paper as-
sumes that the conditions for such equivalence holds.
See Panzar, 1989.

3The terms Asocial welfare@ and @efficiency@ are used as
synonyms.
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sustainability4 standpoint, some cross subsidy
schemes are not suitable, whereas others are appro-
priate. Third, sometimes, optimal and voluntary
sustainable price schedules are not compatible. In
these cases, a trade-off between optimality and
sustainability is often necessary. The regulator=s
choice should be based on a comparison between
efficiency losses and the cost of maintaining a price
schedule that drives some consumers away from the
regulated firm or forces the exclusion of other con-
sumers.

Section 1 provides an example that sets forth the
main  issues  discussed  in  the  paper.  Section  2

                                               
4A precise definition of voluntary sustainability is given
in section 4. The idea is that a public service is volun-
tarily sustainable when consumers are not willing to
change to a different supplier. That is, all consumer
groups are better off if the regulated firm continues
providing the service.

reviews several definitions of cross subsidy price
schedules. Section 3 discusses the conditions under
which price schemes with cross subsidies increase
efficiency. Section 4 defines conditions for efficient
price allocations. Section 5 explores the notion of
voluntary sustainability. Section 6 discusses the case
where a price schedule that is both optimal and
sustainable does not exist. General conclusions are
further elucidated in section 7. An annex to the
paper provides an example of a case where optimal
prices are not sustainable.
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1.
CROSS SUBSIDIES AND CONSUMER SEPARATION:

AN EXAMPLE

To illustrate the issues discussed in this paper,
assume that a profit-regulated firm provides water
to two neighborhoods, a and b. Water supply re-
quires two types of investments. The first type of
investment, distribution pipelines, is specific for
each neighborhood. Investments of the second type,
storage tanks and pumps, can be used by both
neighborhoods. The regulated firm=s total costs are
the capital cost of investments and the cost of elec-
tricity for pumping water from the river to neigh-
borhoods. The regulator sets the same price for both
neighborhoods, which equals total average cost.5

The manager of the regulated firm notices that the
company may increase its profit by providing water
to a new neighborhood, c, at a lower price than that
charged neighborhoods a and b. The manager sets
prices in neighborhood c so that revenues are
slightly above that neighborhood´s costs, as well as,
the pipeline distribution cost and the electricity cost.
Nevertheless, he does not charge for the cost of the
storage tank and pumps. After starting the new
policy, the firm profits and total consumption in-
crease.

The regulator imposes a penalty on the manager
because by setting lower prices in the new neighbor-

                                               
5The average cost for the case of a multiproduct firm
may be ambiguous due to the assignment of the com-
mon cost among products. For this example, the regu-
lator defines the average cost of servicing water as fol-
lows: pump cost plus storage tank cost plus distribution
cost to neighborhoods a and b plus electricity cost for 
neighborhoods a and b, divided by the amount of serv-
ice water in both neighborhoods.

hood, he is in noncompliance with existing regula-
tions. The manager claims that the new price policy
increases social welfare, arguing that if consumers
pay voluntarily, then consumer welfare should be
larger than consumer payments. He also says that if
revenues from new consumers are larger than incre-
mental cost, the welfare gains are larger than the
increase in social costs, that is, a net increase of
social welfare occurs.

In spite of the manager=s claims, the regulator forces
the manager to distribute the cost of the tank and
pumps uniformly among the three neighborhoods.
The new price policy means an insignificant reduc-
tion in the prices paid by the consumers in neigh-
borhoods a and b, and a large increase in the prices
paid in neighborhood c. The results of this regula-
tory policy are a dramatic fall in consumption in
neighborhood c, while consumption in neighbor-
hoods a and b remains at approximately the previ-
ous levels.

The manager=s arguments did not convince the
regulator, but real life facts make him reconsider the
manager=s proposal. Thus, the regulator contracts a
consultant to evaluate the manager=s price policy.
The consultant agrees that the manager=s proposal
increases social welfare, and points out that further
increases of welfare can be brought to the commu-
nity if a full price discrimination scheme is set
across the three neighborhoods. He recommends
increasing prices in neighborhood a, decreasing
them in neighborhood b, and maintaining the man-
ager´s price proposal in neighborhood c. He sup-
ports his recommendations with the following ar-
gument: Prices should be increased in neighborhood
a because the area only has tourist hotels and the
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volume of water consumed by tourists is not sensi-
tive to price increases6 Thus, prices can be increased
in neighborhood a to include the entire cost of the
storage tank and pumps in addition to distribution
costs, without resulting in a decline in water con-
sumption. Prices can then be brought down in
neighborhood b where consumers are sensitive to
prices and the regulated firm would not incur any
losses. The increase  in  consumption in  neighbor-
hood  b is higher than the decrease in the neighbor-
hood a and total consumption and social welfare
increase.

                                               
6 The consultant is not able to estimate demand func-
tions for each neighborhood due to a lack of price
variations changes during the last period. However, the
consultant calculates the demand of neighborhood a
based on the demand for tourists. By doing so, the con-
sultant does not mention in the analysis that the hotels
can use well water as a source of supply.

The regulator carries out the consultant=s recom-
mendations. During  the  first  months, the new
measures are very popular. After six months, how-
ever, company revenues drop due to a decrease in
consumption in neighborhood a, despite the fact that
the number of tourists has increased sharply. Further
investigations point to the fact that each hotel has its
own well water system. Tourists may have low price
elasticity but hotels do not. The results are higher
social costs for the communities and large losses for
the regulated firm. The regulator tries to forbid the
use of well water, but is unsuccessful.
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2.
PRICE SCHEMES WITH CROSS SUBSIDIES

Are the proposals made by the regulator, the man-
ager and the consultant free of cross subsidies? The
answer depends on how a price scheme that is free
of cross subsidies is defined. The notion of cross
subsidies has been developed for dealing with the
relation between service payments from a group of
consumers and the costs associated with providing
a service or related services to them. However,
several definitions have been used for price schemes
free of cross subsidies. The following definitions are
used in this article.

DEFINITION 1:
MARGINAL COST CRITERION

Under this criterion, a price scheme is said to have
cross subsidies, if some consumer prices are lower
than the marginal cost. Otherwise, if all consumer
prices are equal or above marginal costs, then the
price scheme is subsidy free. Notice that according
to this criterion, a price scheme in which all con-
sumer prices just equal marginal cost is cross sub-
sidy free. However, such a scheme may not raise
enough revenues to cover the total cost of the serv-
ice. In the previous example, the proposals made by
the regulator, the manager and the consultant are
free of cross subsidies according to this criterion
because the prices proposed by each cover neigh-
borhood electricity costs in all three neighborhoods.

DEFINITION 2:
AVERAGE COST CRITERION

Under this criterion, a price scheme is said to have
cross subsidies if some consumer prices are below
average costs and others are above. This criterion

may be difficult to apply to multiproduct firms
because their average cost schedules may not be
well defined. In particular, when some costs are
shared among different products, the average cost
schedule cannot be precisely defined. For example,
the regulated firm in the previous example may be
considered a multiproduct firm if providing water to
neighborhoods a and b is viewed as two different
products. Therefore, an average cost schedule for
each neighborhood cannot be precisely defined due
to the different ways of distributing  common costs.
Nevertheless, for purposes of illustrating the aver-
age cost criterion, the average cost is defined as the
sum of all costs (pumps, storage, distribution and
electricity) in both neighborhoods divided by the
amount of delivered water to both neighborhoods.
That is, water provision is considered a unique
product regardless of where it is delivered. Accord-
ing to this definition of average cost, the manager=s
proposal has cross subsidies since the price for
neighborhood c is below average cost while prices
in neighborhoods a and b are above average costs.

DEFINITION 3:
INCREMENTAL COST CRITERION

Under this criterion, a price scheme is said to have
cross subsidies if revenues from a consumer or a
group of consumers are less than the incremental
cost of providing services to that consumer or group
of consumers. In the example, the incremental cost
for neighborhood c is the cost of electricity for
pumping (marginal cost) plus the cost of pipelines
in neighborhood c. The incremental costs for  the
other neighborhoods are similarly defined. There-
fore,  according to the  incremental cost cri-



6

terion,  the  manager´s price schedule is subsidy free
since all neighborhood revenues cover variable and
distribution costs for each neigborhood.

DEFINITION 4:
STAND-ALONE CRITERION

Under this criterion, a price scheme is said to have
subsidies if the revenues from a consumer or group
of consumers are larger than the cost of providing
service alone to this consumer or group of consum-
ers. In the example, the price scheme proposed by
the  consultant is not subsidy free because revenues
from neighborhood a are higher than the cost  of 
producing  the  service  for this neighborhood using
wells.

This leads to the following observations: First,
definitions 1 and 2 compare prices with the actual
costs of providing services, whereas definitions 3
and 4 compare prices to the costs of other alterna-
tives for providing the service. This means that, for
assessing price schedules according to criteria 1 and
2, only the knowledge of the regulated firm cost
schedule service is required, while for assessing
price schedules according to 3 and 4, criteria infor-
mation about other  technologies  is  needed. Sec-
ond, it is necessary to examine all groups of con-
sumers in order to establish that a price scheme is
subsidy free under definitions 3 and 4. In other
words, it is not enough to test some individuals or
some groups. Thus, definition 3 requires that all 
consumers and  consumer  groups

Quantity

C*

C’

      X                    Xm

Marginal Cost

Costs

Average Cost

Figure 1
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pay the incremental costs that correspond with the
actual technology used by the regulated firm and any
other available technologies. Definition 4 requires
that all consumers and all consumer groups prefer
the service  of  the regulated firm to all other alter-
natives. Third, with increasing returns, a price
scheme that is free of cross subsidies according to
the average cost criterion will be also

subsidy free according to the marginal cost criterion
since marginal costs will be below average  costs 
 when average  costs  are  decreasing. Increasing
return technologies have decreasing average costs
(see figure 1). Fourth, if the profit of the firm is
zero, then a price scheme is subsidy free according
to definition 3 if, and only if, the price scheme is
subsidy free according to definition 4.7

                                               
7 For a proof, see Breutigam, 1989.
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3.
CROSS SUBSIDIES AND MARKET EFFICIENCY

In the previous example, the proposal of the man-
ager of the regulated company is supported by well-
known theoretical results which state that any uni-
form price schedule different from marginal cost can
be welfare dominated by a nonuniform price sched-
ule if consumers have different price elasticities.
These findings are relevant for setting discrimina-
tory prices in infrastructure services because mar-
ginal cost pricing does not cover total cost in the
presence of increasing returns, a common feature of
infrastructure. Therefore, if revenues from infra-
structure services cover  total costs, then prices must
diverge from marginal cost. In other words, from a
welfare standpoint, price discrimination schedules
may be better than a uniform price when the uniform
prices do not equal marginal cost and price elastici-
ties differ among consumers.

However, price discrimination may or may not
imply cross subsidies. If regulators set prices so that
 they  just  cover  costs  without  yielding extraordi-
nary profits, then any price discrimination scheme
has implicit cross subsidies according to the average
cost criterion. The reason is that consumers who pay
higher prices are paying more than average costs,
while consumers who pay lower prices are paying
less than average costs. In these cases, the alloca-
tions resulting from pricing with cross subsidies
according to the average cost criterion  may  domi-
nate,  from an efficiency standpoint, allocations
resulting from uniform prices. It may occur that a
price scheme that increases welfare with respect to
uniform prices has cross subsidies according to the
average cost criterion and does not have them ac-
cording to the stand-alone or the incremental crite-
rion. However, it  may  also  be  the case that a price
scheme appropriate for

welfare purposes has cross subsidies according to
the average cost, the stand alone, and incremental
cost definitions. Nevertheless, as discussed in the
next section, prices must be free of cross subsidy
according to the marginal cost criterion for welfare
goals.

Although a formal proof of the above is not in-
tended, the following arguments may be useful in
understanding them. Notice that if the price is above
 marginal  cost  and if consumers have different
price elasticities then welfare may be increased by
reducing prices to consumers with a high price
elasticity of demand and increasing prices to con-
sumers with a low price elasticity of demand. This
is so because the increase in consumption and con-
sumer surplus of the former group would compen-
sate for the decrease in consumption and consumer
surplus of the latter group.

In figure 2, m is the marginal cost schedule of pro-
viding an infrastructure service. Each neighborhood
demand function is represented by Da and Db re-
spectively. The price elasticity of demand for neigh-
borhood b is larger than the price elasticity of de-
mand for neighborhood a. Prices are equal in both
neighborhoods and they are higher than marginal
costs in order to cover fixed costs. The gray area
represents revenues over variable costs that can be
used to cover fixed costs. The black area represents
the welfare loss with respect to the maximum wel-
fare that could be achieved (the maximum welfare is
attained when prices equal marginal costs). The
welfare loss is larger in neighborhood b than in
neighborhood a. The reason is that given the differ-
ence in the price elasticity of demand between the
two neighborhoods, consumption in neighborhood
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b diminishes less than in neighborhood a as prices
increase from marginal cost to P*a.

Figure 3 shows what happens when a discriminatory
price schedule is established. In neighborhood a,
prices are now higher than in figure 2 (i.e., P**a is
higher than P*a), while in neighborhood b, prices
are lower (i.e., P**b is lower than P*b). The new

prices are above marginal costs. The difference
between revenues and variable cost is larger (the
gray area) in figure 3 than in figure 2. Welfare
losses with respect to maximum welfare are smaller
in figure 3 than in figure 2 (i.e., black area). The
price scheme in figure 3 with price discrimination is
better from a welfare point of view than the price
scheme in figure 2.
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4.
PRICES SHOULD COVER MARGINAL COSTS

The previous sections have shown that  price dis-
crimination and cross subsidies, in the increasing
returns and a no-losses restriction, may increase
social welfare. Yet, they are far from showing that
all discriminatory schemes are appropriate for
improving welfare. This section discusses three
important considerations in analyzing the welfare
implication of schemes with price discrimination
and cross subsidies.

First, cross subsidy schemes with prices lower than
marginal costs are not appropriate from the effi-
ciency standpoint. The reason is simple, if the price
paid by a consumer is lower than marginal costs, the
social cost of this consumer service is larger than the
benefit to the consumer, as measured by the price. If
there are no externalities,8 welfare is increased by
just reducing production in the amount correspond-
ing to the underpriced consumer. Therefore, a first
rule is that consumer prices should be greater than
marginal cost. This rule sets a lower bound for price
schedules.

Figures 4 and 5 illustrate this rule. Comparison of
both figures shows that welfare increases just by
increasing prices in neighborhood b and keeping
prices level in neighborhood a. The price increases
bring  down  consumption  and  losses,  while im-

                                               
8 If there are externalities, subsidy schemes may need to
be implemented to increase consumption. Direct subsi-
dies, as in Chile, are preferred from an efficiency point
of view. Nevertheless, the administrative cost of direct
subsidies is usually large.

proving welfare. That is, the black areas are smaller
in figure 4 than in figure 5. (As in figures 2 and 3,
black areas are a measure of welfare loss with re-
spect to maximum welfare.)

Second, schemes with cross subsidies and price
discrimination increase welfare only if they increase
the level of consumption, since price discrimination
and cross subsidies causes marginal rates of substi-
tution to be different among consumers. Therefore,
for a given amount of consumption, they are socially
inferior to uniform prices. However, if a cross sub-
sidy scheme is successful in increasing the con-
sumption level, the welfare improvement from
greater consumption may be larger than the welfare
loss from the difference in marginal rates of substi-
tution. It should be clear that if some prices are
below marginal costs, then welfare may increase
when these prices increase up to marginal costs

Third, under increasing returns and the restriction of
no losses in the regulated firm, a necessary condition
for welfare maximization is that the deviation of
prices from marginal cost in each market should be
inversely related to the price elasticity  of  demand
 in  each  market.9 Prices should   be   higher   in 
markets with lower price

                                               
9A formal proof of this can be found in Boiteux, 1971.
If nonlinear prices are allowed, then price discrimina-
tion is not a necessary condition for maximizing wel-
fare (Willig, 1978).
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lower  price elasticity than in markets with higher
price elasticity.  This result shows that if welfare
maximization is the goal, then price discrimination
is appropriate. It also means that prices for some
consumers will be higher than average costs and for
others they will be lower. In other words, there are
cross subsidies among consumers, which redistrib-
utes income away from low-elasticity groups toward
consumers in the high-elasticity groups.10 Thus, if
consumers do have different elasticities, optimal
prices are not subsidy free according to the average
cost criterion. This result does not say whether
optimal prices hold for the stand-alone and the
incremental cost criteria for price schemes

                                               
10 Optimal prices would improve income distribution if
low elasticity groups are the wealthier consumers. This
is an empirical matter, nevertheless it seems plausible
that wealthier consumers could have a lower price
elasticity.

to be subsidy free (for a discussion of this issue, see
section 5).

Although, the third point relies on increasing return
technologies and the no losses restriction for the
regulated firm, it is, nevertheless, relevant as a guide
for pricing policy of public services because in-
creasing return technologies are the main reason for
regulating the prices of infrastructure services. The
case for public sector intervention in infrastructure
services is the presence of market failures due to
increasing returns (decreasing average cost struc-
tures). In fact, if infrastructure services do not have
these features, regulators should not control prices,
but only promote competition.
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5.
CAN CROSS SUBSIDIES DESTROY MARKETS?

The above results suggest that one cannot make a
case against all price schemes with cross subsidies
on a welfare basis. Some schemes may have bad
properties, but not all. Even more, cross subsidies
schemes, according to the average cost criterion, are
a necessary condition for welfare maximization
when increasing returns are present and losses are
forbidden. Therefore, reasons other than welfare
should be the  cause for rejecting price schedules
with cross subsidies.

One reason for rejecting cross subsidies is that they
may lead overpriced consumers to abandon the 
regulated  firm  or  force the exclusion of under-
priced consumers. Overpriced consumers may
realize that their payments to the regulated firm are
larger than what they would pay under other ar-
rangements. Also, overpriced consumers may notice
that by excluding some underpriced consumers, they
may reduce their payments to the regulated firm.
Thus, overpriced consumers may force the splitting
of the service and the whole community would lose
the benefits of technologies with economies of scale.

The notion of voluntary sustainability characterizes
price schemes under which every group of consum-
ers in a community is better off when the public
service is jointly provided. Therefore, no consumer
is willing to change to another provider. A price
discrimination scheme for a community is voluntar-
ily sustainable, if the following two conditions hold:

· Stand-Alone Criterion. Each group of consum-
ers pays less for the provision of the service
than they would pay alone. Thus, separation of
a group will not improve the welfare of mem-
bers. This condition sets an upper bound for
revenues from a group of consumers.

· Incremental Cost Criterion. Revenues from
each group cover the incremental to total cost
that occurs when the service is provided to that
group as opposed to not being provided at all.
This condition sets a lower bound for revenues
from a group of consumers.

When the first condition holds, no group will be
willing to separate because doing so will increase
their payments. However, if the second condition
holds, no group is willing to exclude other groups,
since the exclusion of one group will make the
remaining consumers worse off.

Some observations on these conditions should be
made. First, a price scheme is sustainable if, and
only if, it is cross subsidy free according to both the
stand-alone and the incremental criteria. Second, the
incremental cost condition requires that prices
should be above marginal costs. Therefore, price
over marginal cost should hold for both welfare and
sustainability reasons. Third, price schedules meet-
ing the conditions for voluntary sustainability may
have implicit cross subsidies according to the aver-
age cost criterion. Therefore, prices with cross
subsidies according to the average cost criterion
may be compatible with both welfare and
sustainability requirements. Four, the sustainability
of a price scheme closely depends upon the alterna-
tives for service provision of each consumer or
group of consumers. That is, checking sustainability
requires information about alternative technologies
available to every group of consumers. Five, the
notion of voluntary sustainability is strong because
all groups should be checked. However, in the real
world, it is often difficult for consumers to join in
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order to reach other alternatives of service provision
even if they can technically reach them.

The example may be used to illustrate these notions.
The manager=s proposal is voluntarily sustainable
because neighborhood c pays its incremental cost.
Also, because neighborhoods a and b share the
common costs, hotel payments are smaller than the
costs of self provision by using wells. Thus, the
stand-alone criterion holds. However, the manager=s
proposal has cross subsidies according to average
costs because the price of water for neighborhood c
is less than total average costs. By contrast, the
consultant=s proposal is better in terms of welfare
than the manager=s proposal. However, hotels have
cheaper alternatives than  receiving  water  from the
regulated firm at prices  that  cover  the  total  cost
 of tanks and pumps. Therefore, the consultant´s
proposal is not voluntarily sustainable and most
hotels separate.

To illustrate that the notion of voluntary
sustainability may be too strong, the example is
modified slightly. Assume that the cost of water
provision for each group of hotels is larger than
payments to the regulated firm. However, a coalition
of one hotel and a thousand consumers may obtain
water at a cost lower than its actual payments.
Assume that the new water supply alternative for
this coalition requires a large initial investment.
Assume also that the consumers do not have finan-
cial capacity to pay their share of the initial invest-
ment. This coalition of a hotel and a thousand con-
sumers is technically possible, but the coalition
would likely not undertake the required investments.
By modifying the example, the price schedule of the
consultant is still not voluntarily sustainable ac-
cording to the definition of sustainability because it
does not hold to the stand-alone criterion. However,
the separation does not actually occur.
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6.
REGULATORY APPROACHES

The economics of regulation deals mainly with three
topics. The first is market failure to reach efficiency
and the corrective actions that regulators should
undertake to ameliorate them. The second refers to
equity issues and the measures for improving in-
come distribution. The third, and the more innova-
tive, refers to the compatibility between regulatory
frameworks and the behaviors of the economic
agents for achieving welfare and equity goals. For
the issues addressed in this paper, the research for
optimal prices with no-losses condition falls within
the first topic, while the sustainability of a price
scheme falls within the third. Modern theory drives
regulators jointly dealing with welfare and incentive
issues. In the context of this paper, this means that
regulators should look for prices that are optimal
and sustainable. They may follow different ap-
proaches to reach this goal.

In one approach, the regulator sets a price schedule
that maximizes welfare subject to a non-negative
profit restriction. Baumol and Bradford (1970),
Boiteux (1971) and Ramsey (1927) follow this
approach. However, the optimal price schemes may
or may not be voluntarily sustainable.11 If the opti-
mal prices are not voluntarily sustainable, then the
public service may split. With scale economies, this
leads larger social costs. To defend this approach
while avoiding service splitting, regulators should
restrict entry. By doing so, the optimal price sched-
ule may be sustainable,  but  not voluntarily sustain-
able. However, it may be difficult to control entry

                                               
11 The Weak Invisible Theorem states the conditions
under which optimal prices are voluntarily sustainable.
See Baumol, Baily and Willig, 1977.

effectively since regulators may easily prevent entry
  into   new   markets,   but  may  not  stop consum-
ers from providing their own service. Nevertheless,
whatever the reason for splitting, the scale economy
advantages are lost. The case in which optimal
prices are not voluntarily sustainable should be quite
common. The reasons are, as discussed in section 4,
that optimal prices depend upon demand elasticities
and the cost schedule of joint community provision,
whereas voluntarily sustainable prices depend upon
the cost alternatives of each group of consumers.

In the example, hotels have a lower price elasticity
of demand, therefore, the optimal price schedules
from a welfare perspective should set hotel prices
higher    than    prices    for    other     consumers.
Nevertheless,   these   price   schemes   are   not 
sustainable because hotels have an alternative
source of water supply: wells. In other words, hotels
can block optimal price policy. The Annex shows a
numerical example with no sustainable optimal
prices.12

                                               
12 Although complete information is not available,
figures suggest that optimal prices are not sustainable
in the Bahamas because hotels can obtain water from
wells at a total cost close to their payments when price
is set to the average total cost of providing jointly the
whole island. The actual price schedule, which charges
the hotels over average cost, induces hotels to separate.
Most hotels actually do separate.
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Another approach is for the regulators to choose the
price scheme that maximizes welfare within the set
of voluntarily sustainable prices. In this approach,
entry may be free because price conditions prevent
competitive entry. If revenues from all groups cover
total costs, then entry would not improve the current
position of any consumer group. In this approach
regulators take into account consumer incentives
and the communities benefit from the advantages of
economies of scale through incentives. In the previ-
ous approach the economy of scale benefits the
community through regulator prohibitions. This
approach requires that the regulators have informa-
tion on coalitions, and technologies available to each
coalition. Such information is difficult to gather. As
managers often have more information than regula-
tors on coalitions and technologies, discriminatory
price schedules proposed by managers and super-
vised by regulators may be appropriate for actually
carrying out this approach. The regulators check the

optimatility properties of the manager=s proposal
that likely will be sustainable since managers usu-
ally wish to avoid separation.

A comparing of the two approaches yields the fol-
lowing conclusions. One, the first approach tops
efficiency over voluntary sustainability. Second, the
first approach relies on regulator intervention for
avoiding service splitting, while the latter relies on
consumer incentives. Third, for choosing an ap-
proach, regulators should balance efficiency gains
against the losses of splitting the service that the
first approach entails. Fourth, the service would be
easier to split when the coalitions among consumers
of a community are feasible because the coalitions
make it easy to share common costs. For example,
larger consumers (hotels and big industrial consum-
ers) are easy to split because they do not need to join
with other consumers to share the costs of a pro-
vider different from the regulated monopoly.
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7.
CONCLUSIONS

This article reaches the following conclusions:

· Schemes with price discrimination and cross
subsidies may be suitable from an efficiency
standpoint. Even more, price schemes with
some prices below average cost and others
above (that is, with cross subsidies according to
one of the many definitions of cross subsidy
prices) are a necessary condition for welfare
maximization in public services with increasing
returns and no loss constraints.

· Schemes with price discrimination and cross
subsidies may not be voluntarily sustainable be-
cause a group of consumers may be better off
by separating from the public service. The
overpriced consumers may force the community
service to split and therefore, the overall com-
munity would lose the benefits from the in-
creasing return technologies.

· If optimal prices are not compatible with vol-
untary sustainability, then a choice between
sustainable prices and efficient prices has to be
made. The  appropriate  choice  will  depend
upon  the  likelihood  that  entry  will actually

be prevented, the efficiency losses from service
splitting, and the alternatives for service provi-
sion.

These conclusions lead to a final observation: cen-
tralized price policy, through regulators, is a com-
plex matter because the information required to set
the appropriate prices is often not available to
regulators. Therefore, even with increasing returns
and the no loss restriction, the price policy should
rely, to some extent, on the information provided by
markets. Market agents, consumers and producers,
are better than regulators in gathering the informa-
tion13 required to set price discrimination schedules
for profit maximization without losing customers.
Regulators may set limits to these prices, but not
forbid them. Finally, if entry is free, the markets will
signal unsustainable pricing policies to regulators.
However, restrictions are sometimes required from
private operators. In particular, the concessions of
traditional monopolies with large investment re-
quirements demand exclusivity of market entry to
make a trade-off. As Friedman, 1962, laments Athere
is unfortunately no good solution for technical
monopoly.@

                                               
13 A necessary condition for gathering the appropriate
information is consumption measurement. However, a
large meter program may be difficult to implement due
not to technical or economic reasons but to the reluc-
tance of large consumers to accept to meter consump-
tion.
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ANNEX

OPTIMAL AND VOLUNTARILY SUSTAINABLE PRICE SCHEMES

The following example shows a case in which optimal prices are not voluntarily sustainable. Thus, the Ramsey
rule that prices should be lower for high elasticity consumers contradicts the sustainability rule that, in this
example, would require prices to be lower for low elasticity consumers.

Lets consider two neighborhood 1 and 2. The cost schedules of providing water are the following:

·   Neighborhood 1.                           C(X1) = X1 + 5

·  Neighborhood 2.                           C(X2) = X2 + 4

·  Neighborhood 1 and 2.                 C(X1 + X2) = X1 + X2 + 9

Where X1 and X2 stand for the quantity of water used in each neighborhood.

The demand shedules and consumer surplus for neigborhoods 1 and 2 are the following:

·  Indirect Demands: P1 = 2 - 1\5 X1 and P2 = 10 - X2

· Consumer Surplus: S(X1)= 2X1 - 1\10 X1
2 and S(X2)= 10X2 - 1\2X2

2

Where P1 and P2 stand for prices in each neighborhood.

Optimal prices are obtaining by solving the following optimization problem:

Maximize: l1 S(X1) + l2 S(X2) - X1 - X2 - 6

Subject to: P1 X1 + P2 X2 - X1 - X2 - 6= 0

Where l1, l2 are consumer surplus= weights.

First, lets consider the solution for l1, and l2 equal to 1. That is, the case in which the welfare of both neighbor-
hoods are equally weighted. A pair (X1, X2) solves the above problem if and only if 9 X1 = 5 X2. This equation
implies the following relationships between prices:

P1 = 2-1\9 X2 and P2 = 10 - X2 which in turn implies that P1 = 1\9 P2 + 8\9.

The figures corresponding to the solution of this problem are summarized in table 1:
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Table 1

Optimal
prices

Quantities
Under optimal

prices Elasticity
Payments under
optimal prices

Current
costs

Alternative
cost

Neighb. 1 1.0755   4.6225 1.1633   4.9715 -   9.6227

Neighb. 2 1.6791   8.3206 0.2018 13.9716 - 12.3209

     Total      - 12.9431 - 18.9431 18.9431 21.9256

Notice that the payments of consumers of neighborhood 1 are 4.9715 units and the payments of consumers of
neighborhood 2 are 13.9716 units. Payments of neighborhood 1 cover the marginal and variable costs for this
neighborhood (i.e., 4.6225 units) and a small part of the common costs. Payments of neighborhood 2 also cover
the marginal and variable costs (i.e., 8.3206 units) and a large part of the common costs.

It should be noticed that this solution is in accordance with the elasticity rule of Ramsey prices because the price
for neighborhood 1 is lower than the price for neighborhood 2 and the price elasticity of neighborhood 1 is larger
than the price elasticity of neighborhood 2. This solution, which that is optimal from a welfare standpoint, is not
sustainable because neighborhood 2 would be better off separating and providing service with its own company.
The cost of water consumption for neighborhood 2 would be 12.30 units (the new company cost schedule is C
(X2) = X2 + 4). Thus, if the new producer reduces the price for neighborhood 2 to 1.5, the revenues will be enough
to cover total cost and produce some profits.
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