(\' Euricse WORKING

European Research Institute
- on Cooperative and Social Enterprises P ﬁ P E R

Nicola Doni
Pier Angelo Mori

ISSN 2281-8235  Working Paper n. 70 | 14

Pricing and Price Regulation
in a Customer-Owned
Monopoly

Please cite this paper as:

Doni, N. and Mori, P.A. (2014) “Pricing and Price Regulationin a
Costumer-Owned Monopoly”, Euricse Working Papers, 70|14.



Pricing and Price Regulation in a Customer-Owned Monopoly'

Nicola Doni* and Pier Angelo Mori*”

Abstract

In the first part of the paper we study the pricing policies of a customer-owned firm in the absence of
external regulation. The profit-sharing rule is a key element of the price choice and our analysis focuses on
the two most common ones, uniform and proportional. The main result is that the self-discipline effect
generally ensures the dominance of customer-ownership over investor-ownership in welfare terms, though
under neither rule it is enough to attain the first-best in equilibrium. Then, customer-owned firms, like for-
profit ones, need some external price regulation. In the second part we address this topic. We show first
that the optimal regulatory policies for investor-owned service providers are not optimal for customer-
owned ones, and hence price regulation is affected by the ownership mode. Another factor that is shown
to condition the effectiveness of regulation is the sharing rule. The paper closes with a few results on the
optimal regulatory design for customer-owned firms.
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1 Introduction

Customer-ownership of public utilities is as old as modern public utilities them-
selves. The first electric cooperatives appeared in Europe in the second half of
the 19" century, more or less at the same time as the first for-profit providers;
customer-owned water systems started to be set up even before the spreading of
municipal and privately-owned water companies (cf. Mori, 2013, for more de-
tails). Today utility cooperatives are a worldwide phenomenon. Their presence
is most relevant in the USA, where electric cooperatives hold the largest share of
the rural power market with over forty million customers (NRECA, 2012). Util-
ity cooperatives, however, are present in many other countries too, from Canada
to the Philippines, and sectors, from energy to telecommunications (Mori, 2013).
The phenomenon already attracted economists’ attention in the past and spawned
a sizeable empirical literature, for the most part focusing on efficiency issues (see
Peters, 1993, for a survey of the literature on electric cooperatives). Recently, new
interest in this organizational form has arisen in relation to privatization, which is
also the background motivation of this paper.

For nearly a century government-ownership was the dominant model in the
public utility sector. In the late 70s the operation of some public services started
to be handed over to for-profit firms, first in the USA and UK, and then in the rest
of Europe and other countries. The process later lost momentum for a variety of
reasons, among which a growing opposition to privatization in many countries (cf.
Hall et al., 2005; Checchi et al., 2009; Bonnet et al., 2011), which has sometimes
led to a complete standstill. An emblematic case in this regard is Italy, where an
overwhelming poll against the privatization of water services in a 2011 popular
referendum has virtually blocked reform of local public services and investments
in the sector.

It is against this backdrop that customer-ownership and other not-for-profit or-
ganizational arrangements have begun to be viewed as possible solutions to the
doldrums of traditional privatization and a debate has developed on this perspec-
tive. A relevant issue in this debate is regulation and particularly how customer-
ownership could overcome its failures. Probably the first to discuss the point
was Hansmann (1988, 1996). The idea is that in natural monopoly customer-
ownership may dominate the for-profit solution by avoiding customer exploitation
and thus saving on the regulation costs typically involved in the latter. For some
authors this would reduce the scope of price regulation by external authorities
(Kay, 1996; Birchall, 2002); for others it would make it altogether unnecessary
(Morse, 2000; Maltby, 2004). The main problem with such claims is that they



lack proper theoretical support. Bennet and Jossa (2010) do address the compari-
son between for-profit and not-for-profit provision in a more formal way, but they
disregard regulatory issues (see also Bennet at al., 2003). Indeed, while an articu-
late theory of regulated for-profit firms is available, very little is known about the
regulation of customer-owned service providers and hence normative comparisons
of the two organization types are hard to make at the current state of knowledge.

In regulation practice authorities around the world have essentially followed
two alternative approaches. In some countries customer-owned cooperatives are
assimilated to government firms and exempted from external price regulation, as
is the case with electric cooperatives in most US states, while in others they are
assimilated to for-profit providers and subject to the same regulatory rules, as oc-
curs in Italy again with electric cooperatives. Which of these two and possibly
other approaches is appropriate from a social welfare standpoint is then a relevant
question in itself. Moreover, the question is preliminary to a full-fledged norma-
tive comparison between the different organizational forms and ultimately to a
more comprehensive theory of privatization policy than that available today. In
this paper we make a first move in this direction. The starting point of our enquiry
is the claim by some advocates of the cooperative solution that with customer-
ownership price regulation can be dropped altogether (see above). This is the
object of the first part of the paper. In the second part we address the issue of ad
hoc regulatory rules for customer-owned cooperatives.

A customer-owned cooperative is a particular form of enterprise where customer-
members are residual claimants and control is exercised by them through demo-
cratic voting. Our model builds on Hart and Moore (1996) and is related to the
earlier literature on consumer cooperatives too (we refer to the “Historical note”
at the end of section 3 for a detailed review). As in Hart and Moore (1996) we
include pricing policy among the decisions that the cooperative’s members take
directly through voting. An alternative way of modelling collective action in a
cooperative would be to assume that members appoint a board of directors and
leave strategic decisions to them under appropriate incentives (“managerial co-
operative”). If in certain circumstances that formulation may be appropriate (see
e.g. Bubb and Kaufmann, 2013), here it is not, since pricing is one of the most
important decisions to the customers of a public utility and their attention is likely
to be highest on this issue. As a matter of fact, even if actual ballots were not
held and decisions on price policy were left to managers, a sensible management
would probably try to conform to the median voter’s preferences, knowing that in
due course she will decide on their confirmation (a similar argument is used by
Peltzman, 1971, in modelling the managers of a government firm).
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Our first aim is to establish the basic conditions for the adoption of price regu-
lation by external authorities in a monopoly market for a public service/utility. To
this end, in section 3 we make a direct comparison between the pricing policies
under the two alternative ownership modes—for-profit and cooperative—without
regulation. In this case consumption choices, the voting process and external
regulation are all affected by the way profits are distributed among customers
themselves. In line with the early literature on consumer cooperatives (see the
“Historical note” quoted above), here we focus on two of the most common shar-
ing rules—the uniform and the proportional rule—that, as we will see, also have a
special meaning for regulatory policy.

The main economic difference between investor and customer-ownership is
that customers obtain a surplus from trade with the cooperative, while investors
benefit from profits only. This fact has a positive effect on prices—the self-discipline
effect—, which results in lower prices than in standard monopoly. However, in the
absence of regulation even a cooperative does not always choose the first-best
price. Under the uniform sharing rule the democratic process will generally not
lead to the first best if preferences are heterogeneous, and the distance of equi-
librium outcomes from it will be larger, the larger the asymmetry in customer
preferences. By contrast, under the proportional rule the distortion does not de-
pend on asymmetries in member preferences but on the amount of fixed costs,
which are shared in proportion to individual consumption. Then the larger fixed
costs are, the stronger the incentive for members to reduce this with a view to re-
ducing their share of fixed costs, and hence the larger the collective welfare loss.
To sum up, it is true, as claimed by its advocates, that in the absence of regula-
tion customer-ownership allows to attain lower prices and a higher social welfare
than investor-ownership. However, the self-discipline effect is usually not strong
enough to bring about the first best, whereby the claim that external price regula-
tion can be replaced by so-called “self-regulation”that is, unfettered price setting
by the community of customers—turns out not true. The conclusion is that price
regulation of customer-owned cooperatives is generally desirable, even in the best
of all worlds for self-regulation, that is in the absence of non-member patrons.

With regard to regulation the first question to ask is if the regulatory rules
suited for the profit-maximizing monopolist can be successfully applied to customer-
owned cooperatives operating in the same circumstances too. To provide an an-
swer, in section 4 we make an exercise within Baron and Myerson’s (1982) reg-
ulatory environment, by attempting to apply optimal two-part tariffs designed for
profit-maximizing monopolists to customer-owned cooperatives. In principle, this
can be done but outcomes will be quite different, depending on the profit-sharing



rule. For instance, under the uniform rule any two-part tariff reduces to a linear
tariff and the outcome is the same as in the absence of regulation, which means
that the optimal tariff for the for-profit monopolist is wholly ineffective if applied
to a cooperative. The result gives formal support to the intuition that ad hoc rules
are needed for customer-owned cooperatives. Available regulation theory, though,
offers no ready-made answers. Since the topic of optimal regulatory rules for co-
operatives is virtually virgin, in this paper we limit ourselves to a few preliminary
steps.

A point made by several authors in the policy debate reviewed above is that
for a regulator it would be an advantage to deal with a customer-owned coop-
erative instead of a for-profit firm. In support of this intuition we show that
there are indeed contexts in which regulated customer-owned cooperatives can
attain better outcomes than their for-profit twins under optimal price regulation.
In particular, we show that under the proportional sharing rule a suitable choice
of the fixed part of the tariff is enough to approximate the first best and in specific
cases even to implement it exactly—a result not attainable if the operator were a
profit-maximizing firm. This case also highlights a topic of wider interest: the
use of simple rules with cooperative operators. While the optimal regulatory
rules for profit-maximizing firms are usually complex and require sophisticated
information (probability priors), cooperatives’ less adversarial nature makes them
suitable to be regulated through simpler rules, such as leaving the choice of the
variable part to the cooperative with the fixed part of the tariff set by the regula-
tor. In other words, customer-owned cooperatives allow for simple and effective
rules, not requiring sophisticated information, that are instead not feasible with
for-profit counterparts. The last point addressed is methodological. The coop-
erative’s decision-making process is typically political, since conflicting interests
arising from heterogeneous preferences are to be composed through collective
choice mechanisms like the majority rule. If we allow for this fact when ana-
lyzing the cooperative, we must be prepared to allow for similar considerations
with regard to the regulator/legislature (the difference between the two is of no
concern here and in the paper “regulator” is used for both indifferently). In the
economics literature on the optimal design of regulation the regulator is gener-
ally represented as benevolent, i.e. as a public agency that maximizes the social
welfare. At a closer look, however, this is a political subject too and, as such, is
affected by special interests, which she is to compose in some way. Appropriate
consideration of this aspect then cannot be avoided in comparing the effects of
different ownership modes on price regulation. This perspective opens a further
research direction that is discussed in the last part of the section.
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The paper is organized as follows. After setting out the model in section 2,
in section 3 we make a welfare comparison of the pricing policies by an investor-
owned and a customer-owned firm under the uniform (sec. 3.1) and the propor-
tional rules (sec. 3.2). Section 4 is devoted to discussing the main issues and work-
ing out a few preliminary results about the price regulation of customer-owned
cooperatives.

2 The model

We study a natural monopoly market for a public service where just one firm is
present on the supply side at any time (e.g. because of legal barriers to entry). The
production technology is characterized by a constant marginal costs c,! whereby
the total cost is given by

C(z) =F + cx, €))

where x it the total output and F' the fixed cost. Let p,p > 0, be the unit price
charged by the monopolistic firm. The firm’s profits are then equal to

T=(p—cx—F. 2)

On the demand side, there are n individuals who consume the service and a
composite bundle of other goods, whose consumptions are denoted respectively

Zis Yis © = 1,...,n. Their utility function is given by
2
wi(wi, y) = axi — - + Vi, 3
(i) T (3)

a>c>0,0; €10,0],0 > 0. Parameters ;, which differentiate the willingness
to pay for the service across consumers, are distributed according to the function
G(0). We define © = > 0;.

The budget constraint of each individual requires that his total expenditure be
not larger than his income level, i.e.

pr; +y; < M;, 4)

I'This hypothesis is common in the literature on the regulation of monopoly (see e.g. Baron
and Myerson, 1982, and the ensuing literature on optimal regulatory design) and is usually an
innocuous simplification. Some of the results we will obtain, however, do not extend to variable
marginal costs and in these cases the assumption becomes restrictive, as we will see later.



where M, is the income of individual 7 (the price of the composite good vy is
normalized to 1). By taking account of (4) as an equality (since preferences are
strictly increasing), it is expedient to rewrite the individual utility function as fol-

lows
2

u;(x;) = ax; — 2 pr; + M;. (&)
20;

In this paper we study two modes of firm ownership, ownership by sharehold-
ers external to the community of consumers, i.e. investor-ownership, and owner-
ship by its customers, 1.e. customer-ownership. To simplify, we restrict the analy-
sis to the case where all customers are members of the cooperative (non-member
patronage is ruled out), as in Hart and Moore’s (1996) model. The ultimate differ-
ence between a for-profit firm and a cooperative is that in the latter customers share
in the profits/losses of the firm according to some sharing rule. Formally, in the
former case customer income is equal to an exogenous amount, M;°, which also
represents the customer status quo. In the latter, instead, the customer income M;
is endogenous since it includes the individual share of the firm’s profits—positive
or negative—too. The individual income is then generally defined as

M; = M;° + v fi(m), (6)

where 7y is a dummy variable with values 0, if the firm is investor-owned, and 1, if
the firm is a customer-owned cooperative, and f;(), >, fi(m) = m, is the share of
profits? 7 to member 7. Sharing rules (fi(7), ..., f,(7)) can take the most diverse
forms but here we focus on two of the most common specifications, the uniform,
fi(m) = m/n, and the proportional rule, f;(7) = mz;/x (we refer to section 3 for
a discussion).

Two words on the institutional nature of the customer-owned cooperative we
deal with here. There are many types of cooperatives and many meanings attached
to the term. Here we simply mean a firm that is owned and controlled in a demo-
cratic way by its members. By the principle of open membership—which is almost
universally applied, though in many different ways from a practical standpoint—
everyone who wishes to join or leave a cooperative is free to do so. We assume
this too, which, together with the assumption that non-member patronage is not
allowed (see above), implies that to enjoy the service the prospective customer
must join the cooperative. Conversely, if she decides not to consume, she may
quit the cooperative without cost. In fact, by the previous assumptions the choice
not to become a member here amounts to the choice of not consuming the service

2Note that this term here includes losses as well.
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at all. As we will see in due course, this may indeed be the case when the coop-
erative’s pricing policy generates losses whose individual shares are larger than
the maximum surplus customer-members can obtain from consumption.> These
sparse remarks are already enough to realize that individual demands x;(p) are in-
fluenced by the ownership mode and, in the case of a cooperative service provider,
by the profit-sharing rule as well.

3 The pricing policies of unregulated customer-owned
cooperatives in monopoly

A claim put forth by some advocates of the customer-ownership of public utilities
is that it would allow to replace price regulation by public authorities with “self-
regulation”, thus avoiding the well-known pitfalls and costs of third-party regu-
lation (cf. the Introduction). Is this true? To answer the question, we first need
to know the pricing behaviour of unregulated customer-owned cooperatives run-
ning a public utility and how this compares with an investor-owned firm’s. Some
research was made in the past on the price policies of consumer cooperatives but
that referred to markets rather distant from public utilities (we will come back to
this later, see the “Historical note” at the end of this section) and in fact very little
is presently known on the topic of direct interest to us, namely the pricing policies
of large cooperatives operating in monopoly markets and what differentiates them
from ordinary monopolists. To fill the gap, this section is devoted to the analysis
of this problem.

The textbook for-profit monopolist is the benchmark with which we compare
the customer-owned monopolist. In order to make reading easier, we start by
recalling a few basic results about the standard undifferentiated monopoly, appro-
priately translated to fit our context. An individual consumer’s demand is derived
in the usual way from (5) and is given by

z;(p) = bi(a —p). (7)
Accordingly, the aggregate demand function is
2! (p) = O(a —p). (8)

3As a matter of fact, a basic difference between government enterprises and a cooperative
firms is voluntary participation to losses. The former are backed by government’s taxing power
and citizens cannot ultimately escape taking part in the operating losses when they materialize.
This is not true of a cooperative where membership is voluntary.
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In the usual way we can also derive the optimal (undifferentiated) price for an

investor-owned monopolist
;. a+c

P = 9)

and the corresponding profits

2
wf:@<a_c) _F (10)

To stay in the market, of course, the for-profit firm must earn positive profits in
equilibrium (monopoly price larger than average cost), i.e.

2
a—c
) > F.
2
and this is the meaningful case, on which we focus. In these conditions the budget-
balancing supply 24" is such that 27 < 24
The comparison between customer and investor-ownership is here made on the

basis of a utilitarian social welfare function, i.e. the unweighted sum of consumer
and producer surpluses,” i.e.

n n 2
W:Zuizz<a:€i—§—é+Mio)—Cx(p)—F. (11)
i=1 i

i=1

Under this formulation any dollar accruing to firms has the same social value as
a dollar accruing to consumers. Note that within the class of consumer-minded
social welfare functions this is a specification especially favourable to producers
as opposed to consumers, and hence to investor-ownership. Its advantage is that
it simplifies the analysis without spoiling the conclusions, since the cooperative
firm’s dominance results that hold under it would not cease to hold and would be
even reinforced, were the social planner to assign more weight to consumers. In
this context the first best is simply characterized as follows:’

PP =c, 2P =0(a—c).

“Note that, if producers are customer-owned, customers and producers coincide, profits are
already included in consumer utility.

’In case of an investor-owned firm the monopolist must receive a fixed fee set in order to
guarantee the nonnegative profit constraint: 7" = F'. Formal proofs are straightforward.



In a cooperative the individual choice problem is not the same as in the classic
monopoly analysis, since consumers are also members of the cooperative and in
that role they participate in the distribution of the profits generated from trade
with themselves. This means that members’ individual income now includes a
profit share.® As we will see, individual choices depend on the sharing rule that
is adopted. In a cooperative there are two collective choices to be made, the first
concerning the sharing rule-which bears on the “constitutional” plane—and the
other concerning the price to be charged. In the following analysis we eschew the
former and focus on the latter. More precisely, we analyze the price choice under
the uniform and the proportional rule taken as given institutional features. In this
scenario consumers first vote on a price and then each of them decides how much
to consume given the previous decision. With both rules the analysis follows the
standard backward induction methodology: for any sharing rule we first derive the
individual optimal choice at the consumption stage for each price, then we identify
his preferred price at the voting stage. The equilibrium price is determined under
the majority rule by the median voter’s choice (a similar application of the median
voter theorem is made by Hart and Moore, 1996).”

3.1 Uniform sharing rule

Under the uniform profit-sharing rule the individual consumer’s income includes
the profit share 7/n. By replacing this term into equation (6) and taking account
of equation (5) the consumer maximization objective at the consumption stage can
be rewritten as follows

x? (p—c)(z; + ;) —F.

— D+ MY 12
2, pr; + + - (12)

From the first order condition we obtain the individual demand at an internal op-
timum

zi(p) = 0; {a—p#’f]. (13)

Corner equilibria, however, are possible too, if members can withdraw at will and
costlessly from the cooperative—as is usually the case under the “open member-
ship” rule (see section 2)—and zero consumption is a feasible choice for individuals

The legal form it takes—whether patronage dividend or stock dividend, or other—is immaterial
in the present context.

7 As a matter of fact, a cooperative has much in common with political entities like governments
and legislatures with regard to the collective decision-making process. The implications of this are
discussed in the last part of section 4.



(i.e. the good is not vital), as we assume here. Indeed, in these circumstances con-
sumption will be zero whenever profits are negative and the individual share of
losses higher than the consumer surplus. All this is summarized in the following
lemma.

Lemma 1. Under the uniform sharing rule individual demand functions are given
by

e{ +p_1 it Ui(a(p)) > My

i |d— i\Tq = Vi
Y (p) = T g (14)

0 if UZ(I'Z<p)> < Mio

In the following analysis we take into account only tangency equilibria. That
is, we focus on equilibrium prices such that the consumption identified by (13)
meets the individual participation constraint for all 7. Given the increasing mono-
tonicity of individual utility in 6;, this requires that the equilibrium price satisfy
the following inequality

p—c)?2 p—c
Qi(a—p+7) L@ 8)(a-ptEE) - F 0.
2 n
which follows from equation (12), appropriately re-arranged.

Note that, when the price charged by the firm is higher (lower) than the marginal
costs, individual demands are larger (smaller) than in the case where they are not
members (cf. equations (7) and (14)) and this distortion is inversely related to
the number of members. This effect occurs because customer ¢ pays the gross
price p but, being a member of the cooperative, also gets back (p — ¢)/n for the
marginal unit of the good. Therefore the net marginal price to member ¢ is equal
top—(p—c)/n.

The aggregate demand function follows straightaway from equation (14) and
is given by

15)

xCU(p)@{a—pﬂLp;C} : (16)

Every customer-member will have an own preferred price for any set of pa-
rameters that can be derived from the maximization of the indirect utility function

[ ) - B0 (RIS

— px;(p) + M;° +

subject to p > 0.
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By taking account of (14) and (16), we get the first-order condition of the
unconstrained problem

{a—p+p_c} @-0)-L—""Lio_g)=n (18)

n n n
where § = © /n is the average consumers’ preference.
Lemma 2. Under the uniform sharing rule:
1. each member’s indirect utility is single-peaked in the price;

2. each member has a preferred p; that depends on 0; in the following way:

na(© —nb;) + c[(n — 2)O© + 6] it 6 <o +(n—2)c
pi(6) = (n—1)[20 — (n+ 1)6;] n?a — ¢
0 if 0, > @w
n%a —c
(19)

3. pi(0;) is monotonically decreasing in 0;;

L > 5 .
4. if 0; = O then p;(0;) < c.

VIIA

Proof. See the Appendix.

The first property states that members’ preferences over p have a global max-
imum and the second one identifies each member’s preferred price. The third
property says that consumers with a higher demand prefer lower prices. Finally,
the last property states that if a consumer’s demand is weakly higher (lower) than
the average demand, then his preferred price is weakly lower (higher) than the
marginal cost. Therefore, the “average” consumer prefers, and votes for, the first-
best price.

Proposition 1. Let 0 be the median value of G(0). Then under the uniform sharing
rule a customer-owned firm sets a price equal to:

na(® — nb) + ¢[(n — 2)0 + 0] " é<@na+(n—2)c

PV = (n—1)[20 — (n+ 1)6] - n2a —c 20)
0 it >t (n=2c
n<a — c
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The proof of the Proposition is straightforward. The first property of the
Lemma 2 ensures that the median voter theorem (Black, 1948) is applicable to
our context. By the third property—monotonicity of the preferred price in #;,—the
median voter coincides with the “median” consumer. As a result, the implemented
price coincides with the median consumer’s preferred price, which is obtained by
replacing 6; with 6; in equation (19).

Corollary 1. Under the uniform sharing rule a customer-owned firm implements
the first best price if and only if preferences of the median and the average con-
sumer coincide.®

The Corollary follows immediately from Proposition 1 and property 4 of Lemma
2. It says that the equality between the implemented price and the marginal cost
occurs only in one specific case. This is essentially a negative result, since the
ideal allocation which ensures the highest global consumer satisfaction is gener-
ally not attained, and it is enough to confute the naive equation—sometimes vented
in the policy and advocacy literature—“price control by customers equal to zero
distortions”. It is true that under customer-ownership the implemented price con-
forms to consumer preferences and is set in their interest, but exactly whose pref-
erences and in whose interest?

The reason why a consumer-controlled firm does not generally implement the
policy that would most benefit them collectively is to be sought in preference het-
erogeneity. When consumers are all equal, there is obviously no point in realizing
profits to be subsequently paid back to themselves and they all will agree on the
price that maximizes their consumer surplus, i.e. equal to the marginal cost. In
other words, their only benefit consists in consumption. By contrast, when the
willingness to pay varies across member-customers, their interests diverge too
and a new phenomenon may arise—the exploitation of the minority by the major-
ity. This phenomenon has been previously noted in the literature (Ben-Ner, 1986)
but so far it has not been analyzed formally.

Customers who consume less have a preference for profit-making prices with
a view to sharing in the profits realized at the expense of those who consume
more; conversely, those who consume more prefer loss-making prices with a view
to making low-consumption members to pay for part of their service use. If the
majority is of the former type the cooperative will make profits; if it is of the lat-
ter type, it will incur losses. We stress again that the exploitation phenomenon

8 Note that this property holds with variable marginal costs too. Bowen (1943) finds that
under the uniform rule with symmetric voter preferences the allocation of a public good under the
uniform cost-sharing rule is efficient (see the historical note at the end of this section).
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arises only when there are differences among member demands, i.e. individual
preferences are asymmetric (no asymmetry in individual preferences, no exploita-
tion; the weaker the asymmetry is, the closer the price adopted by the customer-
owned firm is to the first best one). Apart from the loss-making strategy, which
is never adopted by investor-owned firms, we see unexpected similarities between
the two ownership modes here, since the exploitation of the minority by the ma-
jority much resembles the opportunism of for-profit monopolists that is contrasted
by regulatory authorities (even strategic loss-making is just another way to exploit
customers, much as standard monopoly rent-seeking is). As a matter of fact, op-
portunism is inherent to both. What differentiates them is the self-discipline effect.
To illustrate the point, consider the cooperative’s members interested in im-
plementing high prices, in order to reap profits from other members. These do act
like the for-profit monopolist but not to the same degree and the reason is simple.
Differently from investors, they are customers too and have to buy at the same
prices as the members they exploit. Then, the negative impact of high prices on
their consumer surplus counteracts the positive effect on profits, thus deterring
them from pushing prices to the standard monopoly level. Of course, the lower
the surplus effect, the closer the cooperative price will be to the monopoly level,
but this can be reached only in the presence of zero demand by the median voter,
which is precluded in the conditions assumed here. The conclusion is that the
customer-owned cooperative supports a strictly larger welfare than the for-profit
one, as is stated in the following proposition (for the proof see the Appendix).

Proposition 2. Under the uniform sharing rule there holds WY > W for any
G(0).

3.2 Proportional sharing rule

A popular way of distributing profits/losses in cooperatives is by the proportional
sharing rule, which determines individual surplus shares in proportion to indi-
vidual trade, i.e. 7z;/2.° Rules belonging to the class of “patronage dividend”
schemes are in practice quite often specified like this or are variants of it. By
replacing the above term into equation (5), the utility function becomes

2

x; F
(x;) = ax; — —— 4+ M;° — — ) . 21
Ui(z;) = ax; T (c+ x)x 21)

°Also known as the Rochdale rule, since the distribution of profits in proportion to trade was
one of the main principles set by the Rochdale Pioneers, cf. Holyoake (1983).
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The most basic implication of the proportional sharing rule is the irrelevance
of the nominal price p for consumer choices. Indeed, under it the net price is
always equal to the average production cost, independently of the nominal unit
price (note that, differently from the uniform rule, the average price is equal for
all members).! Therefore the choice of the nominal unit price by the cooperative
is irrelevant (the voting outcome is actually indeterminate), since the net price is
just determined by the traded quantities. The first order condition is'!

T; F ( 1 _ T

a— 2 _._ 2 ):o, Vi=1.. . .n (22)
0; T T

The equilibrium at the consumption stage can be found by solving simultane-

ously the FOCs for all individuals. From equations (22) there follows the follow-

ing Lemma (proof in the Appendix).

Lemma 3. Under the proportional sharing rule individual and aggregate con-
sumer demands are characterized by the following properties:

1. if F =0 then:
2" = 0;(a — ¢) = 2B, (23)

. CcP CP.
2. 0if0, >0, & xj > x5,
3 .CUAU < .TCP < xFB

When £’ = 0, by property 1 each member’s consumption is at the first best
level, since equation (23) is just equation (7) for p = ¢ (when the fixed cost
is 0, members pay a net price equal to the marginal cost, whatever their level
of consumption).!? Property 2 states that in equilibrium individual consumption
is higher, the higher their willingness to pay. Finally, the third property states
that the aggregate consumption is comprised between the first and the second
best consumptions, from which we get the following proposition (proof in the
Appendix).

10This fact was first noted by Enke (1945) and holds in the presence of variable marginal costs
too.

"Note that we keep assuming that any individual finds it convenient to consume the good. This
requires a vector (01,02, ...,0,) such that the average cost in equilibrium is below a, otherwise
nobody will consume.

12 Bergstrom (1979) obtains an analogous implementation result for the first-best allocation of
a public good with constant marginal costs, cf. the historical note at the end of this section (note
that this result ceases to hold if marginal costs are variable, see the next section for a discussion of
this case in a regulatory context).
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Proposition 3. If the cooperative adopts the proportional sharing rule, then W¢? >
WY G(0).

We stress that, in a customer-owned firm, individual consumption choices de-
pend on fixed costs under the proportional sharing rule. If they are zero, the first
best is implemented in equilibrium. Instead, if they are positive, the first best is
generally not attained but the aggregate consumption is comprised between the
first and the second best. An implication of this fact is that under the proportional
sharing rule a customer-owned firm always supports a higher social welfare than
its unregulated investor-owned twin.

A couple of final remarks are in order. First, we have shown that customer-
ownership is not sufficient for the attainment of the socially preferred or even
customers’ preferred outcome. As we have seen, neither sharing rule generally
implements the first best, which is attained only in particular circumstances, spe-
cific to each of the two cases. Then, contrary to some naive claims circulating in
policy debates (see Introduction), it is not true that the customer-ownership of a
monopoly makes external regulation redundant. Second, as it turns out, neither
rule is dominant over the other, that is, neither is absolutely preferable in all cir-
cumstances. A natural question to ask is how dominance relations between them
are characterized. We do not attempt to give an answer here but we note that un-
der the uniform rule the first best is attained if member preferences are symmetric,
independently of costs, whereas under the proportional rule it is attained if fixed
costs are zero, irrespective of member preferences. Then, the intuition is that the
socially preferred rule depends on the amount of fixed costs and the degree of
asymmetry in member preferences.

A further issue, distinct from that of ordering sharing rules according to some
welfare criterion, is the choice of the sharing rule by members. The constitutional
process of a cooperative is a complex one, as is shown by the few contributions
that have addressed it formally (for one see Zusman, 1992). One fact, however,
is clear enough, that the cooperative’s democratic process does not guarantee the
adoption of the socially best rule. This can easily be seen by a simple argument.
Consider the case F' = 0, in which the proportional rule supports the first best.
Then, if members choose the proportional rule, in this case they in fact choose
the first-best outcome. However, the same outcome can be implemented in this
special case by voting for the uniform rule and a price p = ¢. Since by Lemma
2-(4) the median voter generally prefers a different price, this implies a preference
for the uniform rule over the proportional one. Therefore, in this case the median
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voter would vote for the uniform rule even though the proportional rule would
allow to maximize the social welfare.

Historical note — Customer-owned utilities are just a special kind of consumer
cooperatives and antecedents of our results are found in the theoretical literature
on them. Though consumer cooperatives had been debated from different an-
gles since the early 19" century, the first microeconomic analyses of them made
their appearance much later. Perhaps the first to analyze their pricing policies and
to contrast them to for-profit firms’ were Enke (1945) and Yamey (1950). Both
address the impact of the sharing rule on individual budget constraints and their
analysis focuses on the proportional rule. Extensions of these models, addressing
specific aspects such as membership size, non-member patronage, etc. were later
made by Anderson et al. (1979), Sandler and Tschirhart (1981). Ireland and Law
(1983) are the first to make a formal investigation of the uniform rule’s impact on
the behaviour of a consumer cooperative and to compare it with the proportional
rule. The main differences between this literature and our paper regard the nature
of the market and members’ preferences. The previous papers refer implicitly
or explicitly to retail markets, where the single cooperative usually finds itself in
competition with other firms, whether cooperative or for-profit. Here, instead, we
deal with a public service provided in monopoly conditions. Then price regula-
tion by public authorities becomes a relevant aspect of the comparison between
customer-ownership and investor-ownership. The analysis of regulation in turn re-
quires an appropriate comparative analysis of pricing policies under the different
ownership modes. In this regard our paper differs from the old ones in that it al-
lows explicitly for heterogeneous member preferences. All the previously quoted
contributions touch, more or less superficially, on the theme of member hetero-
geneity and its impact on the consumer cooperative but none of them delves into
the collective choice process within it. Here we have explicitly analyzed it by
the majority rule model as e.g. in Hart and Moore (1996) (previous applications
of the majority rule model to the cooperative context mostly concerned producer
cooperatives, cf. Putterman, 1980; Putterman and DiGiorgio, 1985; the issue of
inefficient outcomes of collective-decision making in these cooperatives is dis-
cussed at some length in Dow and Putterman, 2001).

To complete the picture, we quote two contributions that, though applying the ma-
jority model rule to an apparently distant problem, in fact deal with issues that are
substantially very close to ours: the sharing of costs instead of profits among vot-
ers. Bowen (1943) is the first to study the provision of a public good whose cost is
to be distributed among citizens through taxes on an egalitarian basis—essentially
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by the uniform sharing rule applied to production costs—and whose quantity is de-
cided by the majority rule. Bergstrom (1979) makes a more formal analysis of
this problem and also extends it to the proportional rule (applied to wealth) too.
The cost-sharing rule plays in these models the same role as the profit-sharing rule
in ours, in that it affects each voter’s preferred level of the public good and ulti-
mately the final consumption and cost allocation, much as in a customer-owned
cooperative. Results are similar too (see footnotes 8 and 12 above for more de-
tails). The main difference to our paper, apart from the nature of the good (private
vs. public), is that our main concern is with the institutional nature of the business
that produces the service, in particular we are interested in the comparison of the
investor vs. customer-owned firm’s performance—a problem that is absent in the
public goods literature.

4 Price regulation and customer-ownership

In the previous section we compared the pricing policies of a monopolistic firm
under two alternative ownership modes and found that in the absence of price reg-
ulation customer-ownership leads to less distorted prices than investor-ownership.
Public utilities run by unregulated for-profit firms, however, are uncommon in
advanced economies and regulation usually improves social welfare. These im-
provements will rarely be maximal, since regulators are affected by information
asymmetries about the production process that prevent the attainment of the first
best. Nonetheless, the welfare gains brought about by regulation may be such
that the regulated for-profit firm outperforms its twin unregulated customer-owned
cooperative in welfare terms. A condition for this is that the cost of collective
decision-making in the cooperative be larger than the cost of regulation under
asymmetric information, which is more likely, the more heterogeneous member
preferences and the lighter information asymmetries are.'? This in itself, however,
does not mean that customer ownership ceases to be dominant when regulation is
brought into the picture. Indeed, cooperatives can be regulated too and may turn
out to be the most efficient organization form under specifc regulatory rules.

The intuition that price regulation may be more effective with cooperatives
than with for-profit firms finds support in what we have seen in the previous sec-
tions. As a matter of fact, there are two potential advantages of cooperatives over
for-profits in this regard. First, in a non-discriminatory regime the same prices

13 A numerical example can be obtained from the authors upon request.
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are paid by the minority and the majority, who therefore, on deciding them, must
take into account their surplus and this generally has an alleviating effect on the
exploitation of their monopoly power, as we have seen in section 3.1. Then a
reasonable presumption is that, as in the absence of regulation the self-discipline
effect lets cooperatives perform better in social terms than their for-profit coun-
terparts, it enhances the effectiveness of the regulation of cooperatives too and
allows a regulated cooperative to attain a larger social welfare than a regulated
for-profit operator. Moreover, there is an information effect. A cooperative’s
member-customers have access to internal information, particularly about pro-
duction costs, which is crucial for the regulatory process. As classic regulation
theory emphasizes, a central issue for third-party price regulation is the informa-
tion asymmetries that typically affect an external regulator. The information held
by customers can be used to improve the regulatory process in favour of them-
selves and thus enhance their welfare even further. In conclusion, the correct
comparison is not between regulated for-profit firms and unregulated cooperatives
but between regulated firms of the two types and the assumption is that a coop-
erative has advantages that may enable it to perform better than its for-profit twin
even in a regulatory context. The task of theory is to establish the intensity of
these advantages and in which conditions they are enough to make the cooper-
ative dominate the for-profit firm. In a word, what is needed is a comparative
analysis of regulation under the two alternative ownership modes.

The existing literature is of little help in this regard. On the one hand, the large
literature on the regulation of monopoly deals exclusively with for-profit firms
and has nothing to say about cooperatives."* On the other, the economics of the
cooperative firm mostly ignores the issue either. Hansmann (1996) for instance
offers one of the most extensive theoretical treatments available but, apart from a
few cursory remarks, essentially ignores the issue of price regulation.'”> Advocates
of the cooperative solution usually hold either of two positions. Some of them,
as we have already noted, claim that third-party regulation is unnecessary thanks
to customer self-regulation replacing government regulation.'® Others instead,

1A possible explanation of this fact is that worldwide the most relevant class of cooperatives
operating public utilities has historically been that of US electric cooperatives, which are by and
large exempt from price regulation (cf. Hansmann, 1996, p. 170).

15 As a matter of fact, the cooperative organization of public utilities was discussed earlier too by
authors like Vilfredo Pareto, Sydney and Beatrice Webb and others, but these contributions were
sparse and unsystematic.

16See for example Maltby (2003), p. 49: “In the case of a Consumer Service Corporation,
the users of the service operate effective control over the organization, eliminating the conflict
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though recognizing that some external regulation is needed, claim that it is less
costly and more effective than with for-profit firms. For instance Birchall (2002,
p. 167) insists that the cost of external regulation would be lower than for an
investor-owned firm because customer ownership makes the regulatory process
less adversarial.!” These claims, however, do not rest on analytical foundations
and are either false, like the former (we have already noted that an unregulated
customer-owned firm may actually perform worse than a regulated investor-owned
one), or require important qualifications, like the latter. For this there is needed a
formal analysis of the regulation of customer-owned cooperatives.

There are two preliminary questions to be addressed before before turning to
this task. The first is under which conditions the price regulation of customer-
owned cooperatives is actually useful. If there are no externalities and all cus-
tomers are served by one customer-owned cooperative of which they are mem-
bers, the social welfare coincides with the aggregate customer welfare. Moreover,
if all customers are members of a monopolistic cooperative that provides a service
to themselves and they are equal in tastes and income, it is pretty clear that they
will vote unanimously for the price which maximizes the social welfare, if the
sharing rule is the uniform one. Then, when they are to choose the sharing rule,
by anticipating the final outcome, they will unanimously decide for the uniform
one (no other rule is actually needed). In these circumstances, price fixing by an
external regulator can only do worse and therefore third-party’s price regulation is
not only unnecessary but even to be avoided. Outside this special case, however,
it is not generally true that a regulated customer-owned provider of a public utility
will attain the first best. To be more precise, when customer preferences are differ-
entiated or some customers are not members, monopoly power is reduced relative
to the investor-ownership case but not fully annihilated, and the members’ major-
ity will probably use it against the minority or non-member customers, whereby
the first best will generally not be attained (cf. section 3). In these circumstances
there opens up a space for the regulation of customer-owned cooperatives too. The
second question is whether the optimal pricing rules for profit-maximizing firms
are appropriate for customer-owned cooperatives too. Of course, if this is not the
case, one must look for ad hoc rules.

between owners and users. In such circumstances there is no longer a role for traditional price
regulation” (Consumer Service Corporation denotes here an organization similar to a customer-
owned cooperative from the governance standpoint). A similar view is held by Morse (2000), p.
476: “Problems of asymmetric information do not occur when utilities are consumer cooperatives
for they do not require price regulation”.

17See also Kay (1996), p. 45.
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Specific regulatory rules for customer-owned cooperatives

Customer-owned cooperatives differ from for-profit firms in a number of respects.
One of the most important for regulation is that the customers of a cooperative
are also the ultimate recipients of the profits produced by it. The consequence of
this is that the way cooperatives respond to regulation depends on how profits are
distributed among them, i.e. on the profit-sharing rule.

To illustrate the point, let us try to transfer the regulatory rules optimal for
the for-profit monopolist to a customer-owned cooperative in the conditions of
what is perhaps the best-known model of price regulation in monopoly, that is
Baron and Myerson (1982). In that environment the marginal cost c is the (profit-
maximizing) firm’s private information and the regulator only knows the fixed
costs F', which are assumed to be common knowledge. Information asymmetries
about c generally prevent the attainment of the social optimum, whenever there is
a concern for welfare distribution and particularly the social planner has a bias in
favour of consumers, as when the social welfare function is of the class

W=(CS-T)+all,a <1,

(C'S is the aggregate consumer surplus, 7" is the sum of transfers from consumers
to producers, II is the producer surplus).!® Note that that under this formulation
the first best allocation remains that of the previous section (see equations (23)),
though information asymmetries now prevent its attainment through regulation.
However, as Baron and Myerson show, the second best—i.e. the optimal welfare
subject to the incentive-compatibility constraints relative to the privately known
variable—is attainable by adopting an appropriate two-part price (p, T'), where ¢ —
p is a unit-price function and ¢ — 7' a fixed part function (¢ denotes a report on
the marginal cost).

A simple practical procedure for the implementation of the mechanism, much
used for analytical purposes, is the following. The regulator asks the firm to make
a report ¢ on its marginal cost and then she irrevocably sets the unit price and the
fixed fee corresponding to that report, (p(¢),7'(¢)). Now we apply this procedure
to a customer-owned cooperative under a given profit-sharing rule. Apart from
being the most common sharing rules, the uniform and the proportional ones are
especially interesting from a theoretical standpoint since they represent two polar
cases, under which, as we will see in a moment, two-part tariffs in fact reduce to a

8If @ = 1 as in the previous section, the Loeb-Magat solution of information asymmetry
problem would be applicable and the maximum social surplus would be attained. We refer to
Baron and Myerson (1982) and Baron (1989) for a full discussion of this point.

20



single-dimension tariff, more precisely to a linear pricing rule under the uniform
and to a fixed fee rule under the proportional one. Let us focus now on the uniform
rule. Given cooperatives’ democratic governance, members are to vote by the
majority rule on the cost level to be reported to the regulator. Once the report
reaches the regulator, she proceeds in the same way as in the previous case. The
individual member’s utility under the uniform sharing rule is then

rE @@ —-oz@)+T(
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(24)
where Z; (¢) = xz;(p(¢)). The term T'(¢) disappears from the equation, which
means that under the uniform sharing rule members are actually indifferent to the
fixed fee level. In other words, under this rule any mechanism (p(¢), 7'(¢)) reduces
in fact to a linear tariff, p(¢) (cf. section 3.1). As a consequence, all members will
vote for the cost report ¢ associated to their own preferred unit price and under
the majority rule this will lead to the adoption of the unit price preferred by the
median member. In conclusion, the cooperative’s behaviour will be just the same
as in the complete absence of regulation. Note that the regulation ineffectiveness
is here essentially due to the intrinsic linearity of the pricing rule under the uni-
form sharing scheme, which is actually the cause of regulatory ineffectiveness in
a broad class of environments and a variety of organizational forms, including
for-profit firms.

The exercise makes it clear that ownership is generally not neutral for price
regulation. As we have seen, it may occur that the (constrained) optimal mecha-
nism for a for-profit firm, like the Baron-Myerson one, is wholly ineffective when
applied to a cooperative. In other words, a regulatory mechanism that is optimal
for a profit-maximizing firm is not generally so for a customer-owned cooperative
and the rich array of regulatory instruments that can be successfully applied to the
former are not applicable, as they stand, to the latter. Then, there are required ad
hoc designed rules.

The previous exercise provides further suggestions too. Whereas with profit-
maximizing firms it is in most cases enough for the regulator to act only on prices,
as e.g. in the Baron-Myerson environment (where, we recall, two-part prices are
sufficient for constrained optimality), in the case of customer-owned cooperatives
the regulator'® will have to meddle with the internal rules governing the relations

19Note that the difference between the legislature that promulgates laws defining the regulatory
framework and the regulator implementing actual regulation is immaterial here and by the term
“regulator" we denote both.
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among members, in particular the profit-sharing rule. Moreover, as is clearly
shown by the previous argument, in order for price regulation to be effective it
is necessary that the sharing rule differ from the uniform one (actually this is not
the only tricky one and there are others unusable too).

Simple mechanisms

A full-fledged analysis of the regulation of cooperatives falls outside the paper’s
scope but we want to make a further point, useful for directing the further steps.
The theory of optimal regulation focuses on high-powered regulatory mechanisms
capable to extract the highest possible social surplus in situations where con-
straints of various nature—especially informational-are at work. A drawback of
sophisticated (Bayesian) price-fixing is that it requires a number of activities,
such as collecting information, monitoring, etc., to be performed by a bureau
that is costly (it requires an administrative apparatus) and potentially fallible (like
any agent it is prone to pursue objectives other the community’s welfare). Inter-
est in simple mechanisms like e.g. price cap schemes has thus grown over time,
though they are usually suboptimal. Simple mechanisms are especially interesting
when customer-owned cooperatives are concerned, essentially for two reasons:
customer-ownership may enhance the effectiveness of those used for for-profit
firms, when applicable to cooperatives, and also enlarge the array of light reg-
ulatory instruments available, since its nature—in particular the fact that owners
are users as well-allows to employ some that are of no use at all with for-profit
firms.?’ The next result illustrates the point.

Let us get back again to the Baron-Myerson environment, where the regulator
is uncertain about the marginal cost but fully informed on the level of fixed costs.
In the previous section we saw that, if the cooperative adopts the proportional
sharing rule, the outcome coincides with the second best, i.e. the total consump-
tion where the aggregate demand crosses the average cost curve. Then, if the
marginal cost is constant, as assumed in the previous section, the regulator can
implement the first best outcome just by forcing the cooperative firm to charge an
individual fixed fee equal to F'/n and leaving it free to set the unit price (knowing
that under the proportional sharing rule whatever nominal price reduces to a net
actual price equal to average cost, see above section 3.2, whereby the only regu-

20The idea that customer-owned cooperatives allow a light-handed regulation, differently from
their for-profit counterparts, has been been put forth before in the literature (see e.g. Kay, 1996, p.
46: “The result would be a much more light-handed system of regulation than we currently have”)
but it is never said what this sort of regulation should consist in.
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latory tool available is in this case the fixed fee). In such a case the fixed costs are
covered by the fixed fee and each member demands exactly the quantity he would
buy at the first-best price (see equation (23)). Note that the policy of forcing the
cooperative to adopt the proportional sharing rule and to charge an aggregate fixed
fee equal to the fixed costs is perfectly feasible within the Baron-Myerson envi-
ronment, since it requires just the knowledge of fixed costs, whereas the optimal
mechanism identified by Baron and Myerson (1982) for for-profit firms requires
the regulator’s knowledge of the aggregate demand function as well. Then, in ad-
dition to being less demanding on the informational plane, it is also more effective
than the optimal regulation of a for-profit firm, in that it supports the first best.

To be sure, this strong dominance result is due to the particular conditions we
have assumed here—in particular constancy of marginal costs— and does not carry
over as such to other situations. However, weaker results may hold in more general
environments. For instance, in the case of decreasing marginal costs®! it is easy
to check that the previous policy leads to outcomes strictly comprised between
the first best (where the aggregate demand function crosses the marginal cost) and
the second best (where the aggregate demand function crosses the average cost
function), as stated in the following proposition.

Proposition 4. In the presence of a customer-owned firm with cost function C(x) =
F + ¢(x)x and adopting the proportional sharing rule, if ¢(z) < 0and T = F
then x4 < 2% < xOF < 2F'B,

In other words, there exists a simple—"‘unsophisticated”-rule that, though gener-
ally not supporting the first best, allows to approximate it by a difference that
depends on the variability of marginal costs and the distance between marginal
and average variable costs (the less variable and the closer to average variable
costs is marginal cost, the closer the final outcome will be to the first best).

A general conclusion that can be drawn from the previous discussion is that
there do exist light forms of regulation effective with customer-owned coopera-
tives but of no avail at all with for-profit ones. The expectation is that, thanks to

2! Decreasing marginal costs are sufficient to ensure that the average costs are everywhere higher
than marginal costs, that is one of the conditions of natural monopoly. However, it is possible to
have a natural monopoly also with increasing marginal costs. In that case the regulatory rule
T = F continues to guarantee that the aggregate consumption is comprised between the quantity
in which the demand function crosses the marginal cost function and the quantity at which it
crosses the average variable cost, the only difference being that in this case the latter is at the right
of the former.
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Figure 1: Approximate implementation of the first best by a simple regulatory rule

their participatory nature, the simple rules available for customer-owned cooper-
atives are more numerous and presumably more effective than those for investor-
owned firms. Nonetheless, since the first best is generally not attained by them,
there is no a priori presumption of global dominance—i.e. always and in all conditions—
of regulated cooperatives over regulated profit-seeking firms, differently from
what is claimed by some of the most naive advocates of the customer-ownership

of public utilities. Comparisons in terms of social welfare will then have to be
made between regulatory schemes appropriate to the two ownership modes.

To be meaningful, these comparisons must be made on a level ground, i.e.
in the same conditions. This principle has important implications. The first and
most basic one is that, as we have noted, it is not meaningful to allow for regula-
tion when for-profit firms are concerned and instead discard it a priori for coop-
eratives. Accordingly, it is not meaningful to compare a regulated operator of the
first type and an unregulated one of the latter (unless institutional constraints make
it impossible to have regulated firms of both types), since, as we have seen above,
regulation is potentially welfare-improving for cooperatives as well. There is a
further and more fundamental reason why that sort of comparison is not correct.
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The benevolent regulator and the politics of cooperatives

Let us go back again to the Baron-Myerson mechanism for the price regulation
of for-profit firms. Basic to that model-and the literature on mechanism design
spawned by it—is the assumption of a benevolent regulator, as in the public inter-
est theory of regulation/political action, of which it is actually part.?? That theory
is founded on assumptions analogous to the Coase theorem’s, in particular the
absence of transaction costs (cf. Noll, 1989; Acemoglu, 2003). More precisely,
assuming a welfare-maximizing regulator amounts to viewing the political nego-
tiations leading to the definition of the regulator’s objectives as perfectly friction-
less, that is free of transaction costs among society’s members. As a consequence,
any deadweight welfare losses would be due only to the irreducible advantages
enjoyed by producers thanks to information asymmetries.

Consider an unregulated customer-owned cooperative in such conditions. If
the Coase theorem holds for the regulator’s constituency (whereby the profit-
maximizing objective is furthered), it must be assumed to hold for the body of
the cooperatives’ members too, which is just a subset of the former. The implica-
tions of this are straightforward. If the Coase theorem held, both the cooperative
and the regulator would act in such a way as to maximize the social welfare. The
two situations in fact would differ just in the amount of information held by the
decision-maker. As owners, customer-members have direct access to the internal
information, particularly on production costs, while the regulator does not and is
uncertain about relevant aspects of it. For instance in Baron and Myerson’s (1982)
model the regulator is uncertain about marginal costs (fixed costs and market de-
mand are instead assumed to be common knowledge in that model). Therefore, the
shift from investor-ownership to customer-ownership essentially implies that vari-
ables that were private information to the producer—e.g. marginal costs—become
private information to customers. Under complete information about production
costs and in the absence of transaction costs members are then able to renegotiate
prices and profit-sharing rules so as to maximize the social surplus and reach the
first best (we are still assuming as before that all customers are members too, and
therefore the only potential problem for efficiency is preference heterogeneity).

It is to be noted that cooperatives’ internal rules are not an obstacle to this.
If for instance the cooperative’s by-laws provide for the distribution of profits ac-

22Baron and Myerson (1982) and the ensuing literature on the optimal regulation design under
information asymmetries of various kinds belong to this theoretical approach and can indeed be
viewed as an extension of the public interest theory allowing in a rigorous way for informational
constraints to the pursuance of the social welfare objective by a benevolent regulator.
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cording to the uniform rule, we know that the first best is generally not attained
through the democratic process (cf. Lemma 2). That means that there exist a dif-
ferent price and different distribution of the surplus which would make al/ mem-
bers better off, whereby in the absence of transaction costs they can adopt them
just by unanimously vote a change in the initial contract (by-laws). Then, if there
are no transaction costs, appropriate adjustments can and will be made so that
a unanimous and efficient agreement is actually reached. In conclusion, under
Coase’s ideal conditions and customers’ complete information about production
cost, self-regulation would be enough for attaining the first best.??

By contrast, in the real world cooperatives are governed through the demo-
cratic process, which, as we have seen, normally entails inefficient outcomes.
Then, there must be transaction costs that prevent a Coasian outcome. Trans-
action costs among citizen-customers have deep implications. The most obvious
is, as we have already noted, that they call for government regulation of the coop-
erative. Moreover, the principle of level playing ground requires that, if we allow
for transaction costs in modelling the customer-owned cooperative, we cannot ig-
nore them when dealing with the regulator of its for-profit counterpart. In other
words, if we admit that the cooperative’s political decision-making is imperfect
due to transaction costs, and hence the Coasian solution is unattainable, we are
bound to make a similar move on the side of the for-profit firm, i.e. to allow for
the transaction costs affecting government regulation and the ensuing politics of
the regulatory process.

As a matter of fact, it is now widely recognized both in the economics and
the political science literature®* that governments are imperfect in their action
not only because of external constraints—informational and other—but also because
they are subject to the pressure of special-interest groups and hence their aims do
not generally coincide with the social welfare, which is a sign of transaction costs

23The conclusion would not change if customers’ information about production costs were in-
complete: there would just change the definition of first best. Democratic governance places all
members in the same position before the cooperative and lets them have equal access to internal in-
formation. This means that, even if for whatever reason members do not have perfect information
about the cooperative’s operations, no information asymmetries are likely to arise among them.
In these circumstances the first best output and distribution are those corresponding to the largest
expected social surplus and members are still in a position to make all arrangements necessary to
achieve them. By contrast, such an outcome is unattainable by a regulator under asymmetric infor-
mation (at most he will be able to enforce the optimal regulatory scheme subject to the incentive
constraints, as e.g. in Baron and Myerson, 1982).

24As in the wide literature on the political economy of economic policy, see e.g. Acemoglu and
Robinson (2013).
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too. In light of this, models of regulated for-profit firms can no longer be based
on the benevolent-regulator assumption.

In conclusion, when we allow for the regulation of profit-maximizing firms,
we have to make a double move in order to meet the principle of level playing
ground. On the one hand, we have to waive the benevolent-regulator framework
and allow the political process (and relevant transaction costs) into the analysis
both on the side of the regulator and on the side of the cooperative; on the other,
we must introduce some sort of regulation for the cooperative. The real challenge
from an analytical standpoint is to shift from the naive view of the normative-
as-positive theory (and the Coase theorem’s assumptions underlying it) to more
realistic models of regulation that make room for politics. The analysis of political
decision-making thus becomes crucial for a proper assessment of the for-profit
firm’s and the cooperative’s performance in social welfare terms. Ultimately, the
question is: is the cooperative’s internal politics better or worse than government
politics? This topic is fundamental but cannot be further pursued here and is left
to future research.

5 Conclusions

In this paper we make the first steps towards a theory of monopoly public utili-
ties run by customer-owned firms. This organizational solution has been debated
from a policy viewpoint but so far economic theory has essentially ignored it.
We have shown that some of the claims that circulate in the policy debate are
not warranted from a theoretical standpoint. In particular, it is not true that the
customer-ownership of a public utility is capable to solve at one touch all the flaws
that typically affect the price regulation of for-profit firms. The main point is that
“self-regulation” is generally not enough for an optimal outcome and hence must
be buttressed by appropriate government regulation. It is nonetheless true that,
once we extend price regulation to the customer-owned cooperative, this appears
to have advantages over the for-profit firm and better outcomes may generally be
attained through it. A few preliminary results we have presented in this paper
support this view but further work is needed along the lines we have traced.

27



Appendix

Proof of Lemma 2
1. The first-order condition for internal optima of the maximization problem (17)

is
dx; dx; 1 z(p) p—cdr
- g (1 &) R Pt
(a p)p x(+dp9i>+n+ndp

From equation (14) we know that

dr; (9‘(71—1)
dp ' n

that is dr: 1
€Ty
— =1/n.

Therefore, the second-order derivative of the utility function is equal to

1+

n—1+9in—1 On—-1 ©n-1
n n n n n n n

0

After straightforward simplifications we get

n—1
2

—[20 — 0;(n+1)]

n

Therefore, the utility function of member : is concave if

0; 2

_— < —_
© n+1
and convex in the opposite case. However, when

0; 2

>
© n+1

we can prove that the utility function has a minimum at p; > a. Given that the
utility of every member is 0 at p = a, we can conclude that when the utility func-
tion is convex, it is also monotone decreasing in the interval [0, a]. Consequently,
whatever the value of 6;, the utility function is single-peaked in p in the interval

[0, al.
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2. By solving equation (18) for p we obtain the preferred price
~ na(0 —nb;) +c[(n —2)0 + 0]

*

Pi= T D20 - (n 1 16y
If
o > @na—l— (n—2)c
b n2a —c

the preferred price would be negative. This means that for such values of ; the
first derivative is negative for any positive price and consequently such members
would vote for a null price.

3. By deriving equation (19) with respect to 6; we get (recalling a > ¢, cf. section
2)
op; n(a—c)(© —6;) <0

4. In equation (18) the first and the second term have the same sign. Therefore, if
0; > 0, the first term is weakly negative and consequently p must be weakly lower
than c. The reverse is true whenever 6; < 6.

]

Proof of Proposition 2
In our simplified environment characterized by quadratic utility functions and lin-
ear marginal costs the social welfare is decreasing in the distance between the
aggregate consumption in equilibrium and the aggregate consumption at the first-
best price. With an investor-owned firm the aggregate consumption can be calcu-
lated from equation (9) and equation (8), whence we obtain
a—c
2

On the other hand, under a customer-owned firm adopting the uniform sharing
rule, the aggregate consumption in equilibrium can be found by including equa-
tion® (1) in equation (16). By developing calculations and rearranging we obtain

' (p') = ©

[L’CU(pCU) s (@ — 9)(& — C) (25)

20 — (n+1)0

25We neglect the case in which the median consumer has a value of  such that its preferred price
would be negative, i.e. the case in which pCU = 0. Indeed, in such case the welfare loss would be
reduced and so this case would favor the customer-owned firm with respect to the investor-owned
firm.
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It is easy to check that z°Y(p®Y) is monotone increasing in 0. We have two
cases. When the median 6 is lower than the average level, the welfare loss in the
cooperative solution increases as 00 > 0) approaches 0. Then the upper least
bound on the social welfare is located at the limit point § = 0 (which is never
reached in our context, since 0; > 0, Vi, see section 2). By replacing this value
into equation (25) we obtain z°V(p°Y) = ©%¢ = z!(p’). In practice, if the
majority of members did not consume the good, then the pricing policy of such
a cooperative would be the same as the for an investor-owned firm and the social
welfare loss is identical in the two cases.

The other case is when the median consumer is higher than the average con-
sumer, in which the social welfare loss is increasing in the value of 6. However,
we prove below that if such value is constrained to respect condition (15), then
the welfare loss cannot be higher under the customer-owned firm than under the
investor-owned firm.

The social welfare loss is higher under a customer-owned firm if there holds

2CU _ 4FB > pFB _ .1 By
=t (26)
2
and 2P = O(a — ¢) the previous condition can be rewritten as
3 —
2V > @M' 27)

2

Moreover, by replacing ¢V with the expression in equation (25) and then rear-
ranging, we obtain the following condition

4
3n+1

6>0 (28)
This, however, cannot be satisfied without violating condition (15). Indeed, by
replacing (20) into condition (15) and setting F' = 0 (if the condition (15) does
not hold in this case, it does not in the others as well) we obtain

202 + (n — 3)08 — 2n00 + (n — 1)90 > 0. (29)

Moreover, for any G(#), the value of 6,6 and © must necessarily satisfy the
following inequality
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Both inequalities (29) and (30) are monotone decreasing in 0 and consequently
are both more easily satisfied for its lowest value. Then we can substitute to 0 the
minimum value that satisfies inequality (28) in both inequalities (29) and (30). By
developing and rearranging the first inequality we obtain

20
0 31
6> (31)
while the second becomes 90
hH < . 32
“~ 3n-—-1 (32)

Therefore we have shown that for any distribution G(#) the constraint of condition
(15) ensures that the welfare loss is always lower under a customer-owned firm
than under an investor-owned firm.

]

Proof of Lemma 3
1. The first property follows directly from equation (22).

2. a) We first prove ¢; > 0; = x; > x;. Assume to the contrary that z; > x;.
Then there follows

rj—x; = (0, —0;)(a —c) + x—[Qj(x —z;) —b;(x — ;)] > 0.

Given that the first term is negative the above inequality implies 6,(z — x;) >
0;(x — x;) but, if §; > 0; and z; > x;, the last inequality is false. Then there must
be z; > Z;.

2.b)(x; >x; = 0; >0;)Fromxz; > x; there follows

F

Tr; — l']' = (01 — Hj)(a — C) + E[Ql(x — .’L’i) — 9](1' — l'])] > 0

Again, assume to the contrary ¢; > 0;. The first term of the inequality would be
negative and hence the second term should be positive. This requires 0;(z — x;) >
0;(x — z;) but, if §; > 6§, and x; > x;, this is impossible. Then, there must be
0; > 9]'.

3. From equation (22) we get

xizﬁl{a—c—E@—ﬂ)}, Vi=1,... .n 33)

T X
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By summing all (33) over 7 we obtain

in =2 =0(a—c¢) - % <@x—2«9ixi) :
i=1 =1

Note that /% = ©(a—c) and consequently x“" < 2P because Oz > > | 0.
At the same time, by rearranging the previous equation we obtain

F F
cpP __ §

Given that 2 = © (a — ¢ — £) it follows that 27 > 2.

Proof of Proposition 3

An investor-owned monopoly is sustainable only if the optimal monopolistic
price is higher than the average cost, i.e. ! < x4v. By the third property of
Lemma 3 there holds 2 > 2P > z4v and hence z¢F > z!. Since the

social welfare increases in the level of aggregate consumption when z < 25,

this implies WF > W,
]

Proof of Proposition 4

Given the constraint 7' = F, with a cost function C(z) = F + ¢(x)z the profit
is (p — ¢(x))z. Therefore, under the proportional sharing rule each consumer
chooses a consumption z; that maximizes the utility function written as follows

2

xi .O — .
Ui(x;) = ax; — 20, + M,;° — c(x)z;.

Internal optima must satisfy
O;la — c(z) — ¢ (x)x;] — x; = 0.

By summing these conditions over all consumers we obtain the aggregate demand
function implicitly defined by

2" = Ola — c(z)] — () Z O;x;.
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It is worth noting that in this context the first best allocation is defined implicitly
by '8 = O[a — ¢(x) — ¢/(x)x]. Therefore

ofB — 29 = () (@x — Z Qixi> .
i=1

Given that ©Ox > " | 0,x;, if ¢(x) < 0, the previous equation is positive, i.e.
2¢P < 2FP | as stated in the proposition. At the same time, the aggregate con-
sumption at the crossing between the average variable cost and the standard de-

mand function is characterized by the condition 72¥ = ©[a — ¢(x)]. Thus,

v

n
2P — g = _d(2) Z 0;z;.
i=1

If ¢(z) < 0, the right-hand member of the equation is positive, i.e. v2? < x¢F,

as stated in the proposition. Finally, the second best, i.e. the aggregate con-
sumption where the standard demand function crosses the average cost function
is characterized by the condition 2% = O (a — ¢(x) — F/x) , which implies
o — 24 = OF /x > 0 2% < 2%, whatever the sign of ¢/(z).

v

]
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