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Abstract

We propose, describe, and model a competitive joint venture (CJV) institution as
an alternative to traditional natural monopoly regulation of the wires portion of the
electricity supply chain. This CJV institution consists of an ownership rule and a wires
access charge determination rule, with wires use and control rights determined by a
firm’s market share in the downstream retail market. The wires use rights constitute an
alienable property right. By exploiting the vertical structure of the electricity supply
chain, this CJV institution can generate superior static and dynamic efficiency results
in a model presented and analyzed here. The role of the regulator is one of ex post
contractual enforcement; thus this institution is not prone to the information problems
associated with traditional natural monopoly regulation. We demonstrate that first-
best efficiency characterizes equilibrium in a pricing model without investment, and
that first-best efficiency characterizes the equilibrium of the model with an investment
process included under full-information assumptions.

1 Introduction

Two fundamental problems arise in natural monopoly and its regulation. The incentives
for monopoly behavior inherent in the sole ownership of assets with economies of scale and
asset specificity can lead to high prices, reduced output, and deadweight loss; this problem
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has traditionally led to rate-of-return regulation of network infrastructure industries in the
United States. However, such regulation itself poses a problem due to the dispersed and
private nature of information and knowledge, and the resulting impossibility of (first-best)
optimal regulation. Thus the inability of reglators to observe actual operating costs can
lead to distorted incentives, and a regulated environment can also lead to deadweight loss.

These problems apply directly to the electric power industry, and its nascent restruc-
turing and move toward more market-based operations (at least in the wholesale exchange
of power) has made consideration of these problems all the more obvious and pressing.
As generation has become more competitive, and retail service is becoming increasingly
competitive, the wires (transmission and distribution) become the sole remaining natu-
ral monopoly portion of the supply chain. Management and regulation of the wires is a
current policy topic; while ownership of the wires remains concentrated in existing utili-
ties, management and operational control of the transmission wires is vested in Regional
Transmission Organizations (RTOs) or Independent System Operators (ISOs) in several
regions in the U.S. As more wholesale transactions cross those ownership boundaries, two
concerns have arisen: monopoly pricing of wires access, and the incentives presented to
transmission owners to invest in the wires infrastructure. The policy response in the U.S.
to concerns about monopoly pricing has been to follow the lead of the telecommunications
industry and implement transparent open access pricing, implemented by such federal rules
as FERC Order 888. The perceived lack of investment in the wires infrastructure hit a
crescendo in August 2003, when a large cascading blackout removed service for most of
the Northeastern U.S. and parts of Canada. One estimate of the capital cost of keeping
up with demand growth over the next 20 years is 384 billion dollars (PNNL 2003, p. 10).
Furthermore, this lack of investment has led to the aging of the wires network; the wires
network remains an analog system, with the only true digital capability residing in control
room operations and without any ability to perform digital monitoring or other network
activities that use digital and communications technology.

Wires networks also display two types of asset specificity - transaction specificity and
site specificity - because each wire is currently used only to distribute electric power and
can only physically be in one, fixed, place.1 In many industries firms integrate vertically
to internalize Pareto-relevant externalities and to avoid possible holdup and opportunism
problems that can arise from asset specificity (Williamson 1975).2 In such cases integration
occurs within firms to economize on transaction and coordination costs, as opposed to
occurring through bilateral contracting in markets (Coase 1937). In the case of electric

1A new technology, broadband over power lines (BPL), is beginning to change the transaction specificity
of the network assets, but its development and implementation at this point is limited.

2Buchanan and Stubblebine (1962) make the precise distinction that Pareto-relevant externalities are
those that lead outcomes to be different from what they would be in a first-best equilibrium. In many
discussions and policy applications this distinction has gotten lost, leading to erroneous arguments that all
externalities must be internalized in a first-best equilibrium.
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power distribution, however, the risk of hold-up is mitigated by the presence of a large
number of users, either the retailers when the distribution service is separated from the
retail service, or the final end-use customers in the opposite case of bundling.

Despite a relatively limited hold-up risk, the case of electric power distribution is more
complicated than many transactions in other industries. Its historic regulation as a trans-
action occurring within a vertically-integrated, government-granted monopoly means that
our starting point is one in which the wires transportation transaction is already bundled
with the sale of the energy commodity transported on the wires. This bundle comprises two
potentially separable transactions: one for a transportation service, whose duplication is
costly, and another for a good that can be (and often is, under other regulatory institutions
in other countries) sold in markets through competing retailers. The poor performance of
regulation of these bundled transactions in the face of dynamic change, both economic and
technological, has led to over a decade of institutional and economic change in the United
States. Network industries are increasingly unbundling as technologies, other industries,
and customer preferences change. For example, in electric power both the generation and
the retail marketing portions of the value chain have become workably competitive, while
the physical transmission and distribution wires and network operation and coordination
retain some natural monopoly characteristics. The regulated, vertically-integrated firm
is disintegrating under these technological and economic pressures; the main concern is
how to introduce competition, or mechanisms that approximate market institutions, while
making sure that the benefits of network externalities and cost subadditivity are not lost.
Another concern is the kind of regulatory and institutional structure that would work well
for industries characterized by networks.

In the face of these concerns, we propose thinking differently about the problems of
monopoly pricing and investment in such a highly-meshed network. We explore ownership
structure as an alternative to traditional regulation of government-granted monopoly own-
ership. In particular, we consider a competitive joint venture (CJV) ownership structure,
in which competing retailers are joint owners of the wires network. Their ownership shares
are determined by their market shares in the retail electricity market, and their ownership
shares buy them voting rights in decisions concerning wires access pricing and manage-
ment decision-making over the existing assets. Furthermore, the competitive nature of the
joint venture means that existing JV members cannot block either expansion or entry; if
a coalition of JV members chooses to invest in capacity expansion, or an entrant chooses
to build new capacity, the existing members cannot erect entry barriers to preclude such
investment. Under a contestability model of entry, such an ownership structure should lead
to optimal access pricing and capacity expansion/investment.

This alternative is a hybrid between market institutions facilitating inter-firm contracts
and hierarchical governance structures disciplining intra-firm transactions. Competitive
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joint venture (CJV) wires ownership combines ”single-firm”, or in this context network-
internalizing, production and operations with competition at other vertical stages in the
supply chain. The existence of scale economies and subadditivity of costs does not neces-
sitate a single owner of the network; we exploit that feature to explore outcomes when
competing retailers are shareholder-owners of the wires CJV.

Why explore a CJV ownership structure? Natural monopoly regulation presumes sole
ownership of infrastructure assets with economies of scale and asset specificity, but that
sole ownership is not necessary. The JV structure shifts the focus of analysis to questions of
ownership rights and use rights that undergird the presence (or absence) of investment in-
centives, and away from questions of incremental improvements to information-constrained
regulatory institutions. Furthermore, by making retailers both owners of wires and buyers
of wires services, it harnesses the beneficial tension between buyers and sellers, which one
the reason behind our theoretical result that the CJV leads to efficient access pricing. The
other reason we see that result is the competitive nature of the structure – the inability to
erect entry barriers reduces the ability of incumbent owners to cartelize the JV and raise
access prices.

We conceptualize the competitive joint venture in a manner similar to Gale’s (1994)
”cost center” cotenancy. However, while in Gale production is overseen by an independent
manager, implying a sort of separation between ownership and control, in the current paper
ownership and control are in the hands of the shareholders, with two distinctive features:

- ownership rights in the network result from the market share each firm has on the
downstream end-use customer market;

- control is exerted according to a pre-determined institutional mechanism.

We argue that the CJV ownership structure presents efficiency benefits, both static and
dynamic, relative to natural monopoly regulation. In the simplest case of our model this
institution performs as well as a Demsetz auction; we then extend the model to allow for
investment, and we find that in that case the CJV institution outperforms the Demsetz
auction, and canachieve dynamic efficiency in a full-information environment. The CJV
also provides a venue for dispute resolution among the wires owners, similar to that dis-
cussed in Sampson (2004) for research equity joint ventures, and in Williamson’s (1983)
invocation of hostages to create credible commitment. This means of contract enforce-
ment may be less costly than the continued regulation of the bundled wires and energy
transactions. Thus we conceptualize the CJV as a multilateral governance structure in
which particular transactions occur, which incorporates the mutual reliance of the mem-
bers (Williamson 1983, p. 528). Such a governance structure is likely to be more robust
to costly and incomplete contracting and to unforeseen contingencies.

In Section 2 we briefly summarize the industrial organization and regulation of the
electric power industry. We then describe the CJV ownership structure and couch it in the
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context of the existing relevant literature. In Section 3 we then present a model of how
competition in the retail market can be used to achieve competitive prices and efficient
short term investments in the upstream distribution service market. The regulator merely
enforces rules governing CJV ownership of the distribution company. Every period, the
wires company is owned by the competing retailers in proportion to their market shares. As
an interesting policy implication, under the aforementioned circumstances, the mechanism
leads to efficiency, a property that can be particularly desirable for countries that have
not completed their process of opening the electricity distribution sector to competition.
In Section 4 we explore the investment incentives of this institutional structure. Section 5
concludes.

2 Motivation and background

Consider a competitive joint venture (CJV) structure in which competing retailers own
shares in the existing capacity of the distribution network. Each member’s ownership share
is determined by the distribution of markets shares among the retailers in the downstream
market.

With regard to capacity expansion, any member or group of members can expand
capacity; the capacity use rights would belong to those members who funded the capacity
expansion and would not be shared among all CJV participants. Furthermore, the CJV
members cannot block an outsider from expanding network capacity (and thereby becoming
a member of the CJV). Thus existing members cannot erect entry or expansion barriers.
Network operations and management are shared by the CJV members.

Our analysis of the CJV as a regulatory institution for electric power distribution draws
on several existing literatures. It is also informed by the use of CJV structures in other
industries with high fixed-cost infrastructure, such as oil and natural gas pipelines.

2.1 The electricity industry and its regulation: overview

The electricity industry has a network structure consisting of four vertically integrated
electricity supply functions: generation, transmission, distribution and retail. Electricity
transmission and distribution are currently characterized by natural monopoly cost con-
ditions, but electricity generation and retail are not.3 Regulatory reforms have focused
on unbundling retail prices into separate generation, transmission, distribution and retail-
ing cost charges as well as allowing retail consumers to choose among a large number of
competing generation service suppliers.

3Technological change in generation, particularly distributed generation, is making transmission and
distribution increasingly contestable. For the purpose of this analysis, though, we assume that distributed
generation implementation has not yet made centralized transmission and distribution fully contestable.
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Electricity generation involves the creation of electric energy using water, fossil fuels,
nuclear fuel or other energy sources. Transmission involves facilitating the high-voltage
transmission of electricity between generation sites and distribution centers. In the current
organizational structure, distribution involves not just distribution services but also some
(or all) retailing functions, in addition to the physical delivery of the energy commodity to
end-use customers.

Electricity in the United States is supplied to consumers by investor-owned or publicly-
owned utilities that have exclusive franchises to sell electricity to retail customers in specific
geographic areas, with investor-owned segments accounting for 75 percent of US retail
electricity sales. Retail customers typically purchase electricty from a regulated monopoly
supplier that has the legal right to distribute electricity to them. The regulated monopoly
had the legal obligation to supply electricity within their franchise areas at prices approved
by state regulatory commissions.

The U.S. electricity transmission grid is composed of three large synchronized aleternat-
ing current networks with 150 separate control areas superimposed on the three networks,
where vertically integrated utilities or groups operate through power pooling arrangements.
There are also organized regional wholesale markets through which utilities buy and sell
electricity among one another to reduce costs of supplying electricity to customers. These
transactions are regulated by the Federal Energy Regulatory Commission (FERC).

Historically, rate-of-return regulation based on natural monopoly theory has been the
policy approach to what we now refer to as network industries. Two major problems
are associated with natural monopoly theory. The first is that first-best price regulation
requires that the regulator know the cost function, which is typically an unrealistic and
infeasible requirement. The regulator knows the expenditure of the firm, which needs not
be identical to the cost function, even for the observed levels of output, due to regulation-
induced incentives differing from cost minimization. Hence, it is reasonable to claim that
the regulator does not possess knowledge of the cost structure comparable to the firm’s,
and the asymmetric information reduces efficiency, inducing at most a second-best outcome
from regulation. Second, price regulation can distort investment incentives, since sufficient
gains (in terms of value of the product or of costs) cannot be appropriated by the firm that
would be subject to price regulation once investment is implemented. A related problem
arises in that the benefits of investment are very hard for the regulator to capture on
behalf of customers, and investment costs are difficult to detect. Hence, except for very
special cases, regulation of investment is extremely imperfect, and therefore not easily
implementable.

Dissatisfaction with the results of regulation, in combination with technological change
in generation, has led to movement away from rate-of-return regulation. Structural and
regulatory reform in the electricity industry has followed the same basic model as that
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used in other network industries such as natural gas. This process involves first separating
structurally or functionally the natural monopoly activities from potentially competitive
ones, then deregulating prices in competitive activities so that consumers may be able to
choose among competing suppliers. Natural monopoly activities are unbundled from supply
of competitive activities and there is nondiscriminatory access to essential network facilities
with prices determined by new regulation mechanisms that are designed to control costs
better than traditional rate of return regulation procedures (Joskow, 1997). Institutional
reforms to improve the performance of the industry are more complex. The main issue
involved in any such effort is how to expand decentralized competition in generation and
in retail such that the operating and investment efficiencies associated with vertical and
horizontal integration are preserved while the costs of the regulated monopoly are reduced.
The electricity industry in the US even prior to reforms was supplying electricity with high
levels of reliability, investment in new capacity kept up with the growth in demand, system
losses were low and electricty was provided universally. Restructuring of the electricity
sector is unlikely to lead to short run cost savings. However, medium term efficiency gains
may be obtained due to improvements in the operating performance of the existing stock
of generating facilities as well as improvements in labor productivity. Significant long-
run investments in generating capacity, or equivalent demand reduction capacity, may
result from restructuring. These considerations have given impetus for restructuring and
regulatory reforms in the electricity sector, particularly in states with that have experienced
above-average retail rates over the past two decades.

The Public Utilities Regulatory Policy Act of 1978 was instrumental in improving com-
petition in electricity generation. Competition and entry of new firms was further bolstered
by the Energy Policy Act of 1992, which granted FERC the authority to order vertically
integrated utilities to transmit power for others over regional transmission lines. The Act
also left deregulation of retail electricity sales to state discretion. Some states have pursued
more aggressive deregulation as compared to others resulting in price differences among
regional utilities (see White et al, 1996). The gap in prices is due to the difference in price
of electricity provided by the vertically integrated natural monopoly and the unbundled
price of generation services which may be obtained in the wholesale market.

The main issue in the regulation of the electricity industry has been to expand decen-
tralized competition in the generation sector while at the same time trying to maintain the
operating and investment efficiencies associated with integration. Exactly how to achieve
this objective is the subject of debate; for instance there is consensus that there should be
a single operator controlling the physical operation of the control area but less agreement
on the function of the system operator, the information required by the system operator,
the ownership structure and the regulation of the system operator.
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2.2 Literature review

Three streams of literature are relevant for the paper. The first literature addresses co-
tenancy arrangements specifically; relevant works address theory, law, and experimental
testing of the use of cotenancy institutions. The traditional optimal regulation literature
analyzes how regulators should exploit the instruments in their hands - both in terms of
information and in terms of extent of their power - in order to maximize total welfare.
Finally, the new institutional economics/economics of organization literature touches on
several of the themes we explore here, including property rights and ownership structure,
the combined use of markets and hierarchy, and the legal structure of CJVs.

Gale (1994) considers a noncooperative joint venture of firms that associate in order
to exploit the economies of scale of joint production, and the possibility of using unex-
ploited capacity of their CJV partners. Gale finds that, under a use-or-lose clause, the
CJV mechanism leads to efficiency because the use-or-lose clause induces cost revelation.
His argument, common to all of the papers described here, is that the CJV exploits the
economies of scale of joint production, but each firm involved in it is independent, and
independently sets the price. In Gale’s model the operations and management of the CJV
rest in an independent entity established by the CJV partners.

Alger and Toman (1990) model the creation of new markets to regulate natural gas
pipelines. The structure they propose involved establishing a resale market for capacity
use rights, which they argue would increase the efficiency of existing capacity allocation as
well as the dynamic efficiency of capacity expansion. They report the results of experiments
performed to test different designs of such a capacity market; the results suggest that a
computer-aided ”smart market” that integrates pipeline owner pricing decisions, natural
gas purchaser bids, and natural gas producer offers. A computer algorithm that maps onto
the physical network uses all of that information to calculate all prices. In their conclusion,
they suggest that ”where markets are neither workably competitive nor capable of becoming
so just by relaxing regulatory entry barriers, another option the FERC might pursue is to
encourage the development of competitive joint ventures (CJVs).” (p. 276)

Rassenti, Reynolds and Smith (1994) subsequently tested this CJV proposal experi-
mentally for a natural gas network. Their results indicate that a computer coordinated
auction market mechanism can work to allocate resources with high efficiency in a network
of commodity flows. Reliance on a computer algorithm implementation of a uniform price
double auction to perform the centralized coordination and dispatch of flows enables the
network to retain the benefits (and, in the case of electric power, the physical necessity)
of central coordination while combining it with the competitive benefits of decentralized
ownership. The natural gas network that they test enables several independent natural gas
commodity retailers to exercise use rights to transport natural gas over a single pipeline
network. By examining an integrated market for pipeline use rights, this research expands
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on the results described in Alger and Toman (1990), in which an integrated ”smart market”
outperformed other market institutions. The market institution tested here, a continuous
real-time uniform double auction, provides transparent price information for both gas and
transportation at each node in the network to all participants; not surprisingly, such an
institution leads to rapid price convergence and robust trading to capture the internodal
arbitrage opportunities. The treatment variable was the cotenancy of use rights on the
pipeline network (vs. a monopoly network link); an important feature of cotenancy in this
analysis was the ability of agents to sell or lease their use rights to other agents without
their fellow cotenants blocking the transaction. In these experiments the cotenancy own-
ership structure increased overall efficiency, reduced pipeline prices paid by buyers, and
increased prices received by natural gas sellers. Cotenancy ownership of the parts of the
network that would otherwise be monopoly links reduced the expression of market power in
the pricing of those links, which is the primary reason for the increase in overall efficiency.

The literature on optimal regulation falls into two categories. Bayesian regulation
models view the regulator as a Bayesian statistician having prior knowledge about cost
and demand functions, expressed by a probability distribution. The regulator then designs
a reimbursement scheme that maximizes total (or consumer) welfare under the constraint
of decentralized information. The main papers in this stream of literature (Laffont and
Tirole (1990), Baron and Myerson (1979), and Sappington (1983)), find optimal incentive
mechanisms that, while minimizing the informational rent left to the monopolists, in general
cannot attain the first best level of welfare that could be achieved under perfect information.
Furthermore, Koray and Saglam (2005) suggest that the Bayesian regulator will itself
require oversight because his bleiefs may be manipulable, and such manipulation may not
be detected because the regulator’s beliefs are not common knowledge.

Non-Bayesian regulation models (the second category) do not impose informational
requirements on the regulator. Institutional mechanisms in non-Bayesian models work
regardless of how much the regulator knows about the firm’s cost and demand structure.

In that tradition, Demsetz (1968) proves that first best static efficiency (i.e., pricing),
can be achieved by auctioning the monopoly franchise rights, and allocating the right to
manage the monopoly to the firm offering to sell the product at the lowest price. Despite
its efficiency properties, two issues arise with Demsetz’s auction. First of all, having enough
firms taking part in the auction to ensure the prevalence of the competitive outcome is im-
portant but not assured.4 Second, Demsetz’s auction achieves static efficiency, but it does
not perform well in terms of dynamic efficiency. Indeed, given that the regulator, in the
absence of information, is unable to measure quality, and given that the firm performing
an investment will not necessarily enjoy its full future benefit (it can be replaced by one of
the competitors in future auctions), there is a tendency towards underinvestment both in

4A firm’s participation in the auction is obviously not guaranteed.
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quality-enhancing, and in cost-reducing activities. The static efficiency achieved in a Dem-
setz auction forms one of the benchmarks against which we will evaluate the performance
of the CJV as a regulatory institution.5

Loeb and Magat (1979) illustrate, within a non-Bayesian framework, a mechanism in
which the regulator awards the monopolist a lump-sum subsidy covering the whole con-
sumer surplus; they prove the mechanism achieves maximum total surplus when demand
is known to the regulator, but the cost function is not. However, this institutional ar-
rangement assumes, unrealistically, that public funds have no cost. Finally, Vogelsang and
Finsinger (1979) propose a dynamic adjustment mechanism that converges in the long run
to efficiency, assuming firms react myopically, maximizing the short-run profit every period.

The new institutional economics literature contributes a different dimension to analyses
of traditional regulation and organizational alternatives to it. The NIE approach models
the firm as more than a frictionless center of production and of transformation of inputs into
outputs, with transactions costs both within the firm and the market shaping the optimal
firm size and boundaries. The CJV structure analyzed here leverages the vertical nature
of the electricity supply chain and the fact that some sectors within that supply chain can
be competitive. In this sense the CJV is a contractual alternative to vertical integration
in much the way that Klein, Crawford and Alchian (1978) described in their analysis of
the organizational substitutability of vertical integration and long-term contracting. Later
work by Grossman and Hart (1985) and Hart and Moore (1998) elaborate on the tradeoff
between vertical integration and contracting outside the firm and the effect of ownership
on incentives.

The electric power network is not only part of a vertical supply chain; it is also a network
comprising transaction-specific and site-specific assets. Holdup problems in vertical supply
chains in the presence of asset specificity were another focus in Klein, Crawford and Alchian
(1978), as well as Williamson (1975). The potential for a single infrastructure owner to hold
up producers in the downstream industry in the chain is a salient one in electric power,
both because of subadditive costs in the wires segment and because of asset specificity.
We explore the extent to which a CJV structure can overcome such holdup problems and
opportunism while retaining the cost benefits of the network infrastructure.

Sampson (2004) explores the benefits of internal organization for controlling oppor-
tunism in a research equity joint venture context. Placing the joint venture in the con-
tinuum of governance institutions between market processes and hierarchy, she finds that
the internal organization of a joint venture ownership structure can control opportunism
and free riding through the use of both rules and information flow. Having a joint venture
management board comprising representatives of all members facilitates monitoring, which

5See also Williamson (1976) for a seminal related analysis.
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reduces opportunism. It also provides an alternate dispute resolution venue, and one that
may be less costly than courst given the reality of contract incompleteness. Sampson also
finds that joint ventures enable members to respond to unanticipated conditions in ways
that would not be possible if they were not acting in concert. Finally, she argues that the
joint venture structure reduces transactions costs relative to a bilateral contract market
mechanism, because the participants do not have to write as fully contingent a contract as
they would in that case.

A related issue in applying these concepts in a network industry is access to the net-
work. Carlton and Salop (1996) analyze the extent to which, and the conditions under
which, network joint venture participants can exclude others from participating in the
joint venture. With a network joint venture that provides an input that competing mem-
bers use to produce output, members have an incentive to implement exclusionary rules to
restrict access. Building on the earlier work of Carlton and Klamer (1983), Carlton and
Salop argue that in some cases such exclusion can have beneficial efficiency consequences,
while in others the exclusion is anti-competitive. Their joint venture model starts with an
analysis of the negative and positive externalities that occur in networks; members have an
incentive to free ride on the assets provided by other participants (as also seen in Sampson
2004), but each individual member cannot capture all of the surplus created through exclu-
sionary access policies and the consequent possible output restriction. Within this context
they analyze the efficiency tradeoff in exclusionary access rules. Limiting membership (and
hence access) can have both static and dynamic efficiency benefits through increased coor-
dination to reduce the transactions costs that are common in interfirm coordination issues.
Also, reduced free riding on the assets of other members can lead to optimal dynamic
investment incentives. The costs of such limitation, though, can be reduced downstream
competition because the joint venture can facilitate price coordination; participants may
also have more opportunities to raise rivals’ costs. These access issues pose a fundamental
challenge in determining the governance structure of a joint venture, particularly because
the interplay of these opposing effects will differ from case to case. In such a context,
and if a joint venture ownership structure is to provide a beneficial alternative to natural
monopoly regulation, institutions matter a great deal.

Within the intersection of the property rights and NIE literatures, Eggertson (2003)
analyzes the differences between open access, common ownership, and corporate ownership.
Open access implies that all people within the community have the right to use the good.
Nobody can, however, exclude others from enjoying the good, nor can anybody alienate
its rights to use the good. Management is either absent, in some forms of open access such
as fields of a mountain, or exerted by the State. Common ownership, on the other hand,
is a form of joint ownership between a group of insiders. Outsiders are excluded from
enjoying the good. Bargaining for the right to manage has to be specified among insiders.
With respect to corporate ownership, it displays the significant difference of inalienability
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of property rights. If we think of the CJV structure within Eggerston’s context, it can be
classified as a form of common ownership without a specified property right structure, with
the consequence of not being able to specify who is managing the CJV or how incentives
work. This line of research stems from Ostrom’s (1990) seminal theoretical and field work
on the use of governance institutions to avoid rent dissipation in situations with common
ownership.

2.3 The use of CJVs in other industries

CJV ownership as a regulatory institution has been advocated by economists in a variety of
models. Alger (1998) argues for using open ownership and competitive rules as opposed to
Common Carriage for the New Zealand Natural Gas Pipeline Industry; this model involves
open ownership so that anyone may purchase long term rights to capacity at prices within
regulatory constraints, owners must have undivided common interest in shared facilities
and it may be possible for owners to establish a total owned capacity which is artificially
below physical capacity. Competitive rules would involve owners independently marketing
services while paying regulated prices that just cover variable cost, a use it or lose it rule
regarding available capacity and establishment of an operator who is independent of any
user and who is charged to act neutrally with respect to all owners. These are the rules
that may be applied generally for industries exhibiting networks where some activities are
competitive and others natural monopolies; therefore they apply to the following industries
(electricity, telecommunications, airlines, railways) as much as they apply to natural gas
industries.

Doane and Spulber (1994) look at the effects of open access transportation on the
organizational structure of natural gas in 1980s. They find that open access integrated
regional wellhead markets into a national competitive market for natural gas. They also
find that incentives for long term contracts between pipelines and producers are removed
by introducing open access competitive buying and selling of gas at the wellhead.

Other industries in which CJV ownership is used to structure transactions include
pharmaceutical research and development, computer memory chip production, and oil
pipelines. In these industries CJVs serve to decrease costs while retaining economies of
scale, using contracts to define use rights and to govern the sharing of benefits and of
maintenance costs and investment.

3 A CJV model of electric distribution

With this model we propose and analyze the properties of a CJV possessing two important
institutions: rules governing ownership structure, and rules governing the determination
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of the price of wires access. This framework thus suggests a regulatory institution that
employs two instruments that are not standard in the mainstream regulation literature: the
ownership structure of the CJV wires firm, and the decision-making procedure governing
the firm. After setting the ”rules of the game,” the regulator does not intervene further,
and the CJV partners face the task of autonomously establishing prices, quantity and the
level of investment. We first present a model in which firms choose output prices and
quantities, and we then extend the model to incorporate the investment choice.

3.1 The regulatory mechanism: CJV ownership rules

The model stylizes the market for the distribution of electricity. Electricity distribution
displays very complex features, well summarized, among others, by Wilson (2002). The
present model displays a set of simplifying assumptions, some of which will be relaxed in
the following sections.

Consider a simple retail electricity market served by N firms selling a homogeneous
product. These N firms possess ownership and use rights in the (single) distribution wires
infrastructure, determined by their retail market share. Our model further assumes a cred-
ible regulatory environment in which ownership rights, use rights, and the governance and
price determination mechanisms in the CJV are enforceable. This institutional enviroment
is known to both the CJV partner firms and the end-use retail customers, who choose
accordingly.

We first assume that firms have unlimited liability, in the sense that they charge con-
sumers the access prices they commit to before they know the wires access charge, regard-
less of whether this access price is actually ultimately implemented by the distribution
company. In other words, we are allowing for the possibility that firms make a negative
profit.

At the beginning of each period t, each firm i commits to a price pi, the price for the
retail service that the firm is going to charge the customers. The price pi is the price that
each consumer pays to firm i during period t for each unit of electricity she is consuming,
if she chooses to be supplied by firm i.6 This rule ties the retailer’s choice of retail price
and the incentive to gain market share to their ability to choose the upstream access price.

Consumers choose among the N firms in order to maximize their utility. We assume
that each consumer’s utility is quasilinear in the electricity service, and it is given by:

Ui (E) = vi (x) + y

6For practical considerations, the length of period t should be chosen appropriately: not too short, in
order to avoid the emergence of excessive transaction costs for customers, due to the the high informational
load, but not too long, either, in order to give firms and customers the ability to adapt in a dynamic market.
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where x represents the amount of electricity that is being consumed, and good y is the
numeraire.

Assume there are two types of customers, differentiated by their demand. Namely,
there are L residential customers, and M industrial customers. Denote the individual
demand function for each industrial customer xind

i (p), while the demand function of each
residential customer is denoted as xres

i (p). The inverse demands are denoted respectively
P ind

i (x) and P res
i (x). The aggregate demand function is P (x), with Px ≤ 0.

Denote x∗ the quantity that maximizes total surplus, i.e, the quantity produced if
retailers have a null profit. Note that by the envelope theorem, ∂P

∂x∗ = 0 for a given q.
The reserve price is the same for both types of customers. However, for any pε [0, p (0)],
xind

i (p) > xres
i (p); thus industrial demand is larger than residential demand at all relevant

prices. This characteristic reflects the fact that industrial customers tend to consume
more than their residential counterparts, but at the same time they have a similar pattern
of substitution towards alternative energy sources as relative electricity prices increase. A
justification for assuming the same switching point to alternative energy sources is provided
by the fact that both types of customers face the same input prices. Aggregate demand for
industrial customers is denoted as xind (p, q) = Mxind

i (p, q), while for residential customers
it is xres (p, q) = Lxres

i (p, q), and for the two groups together it is given by Mxind
i (p, q) +

Lxres
i (p, q) = x (p, q). Inverse demands are respectively P ind (x, q), P res (x, q)and P (x, q).

The cost of the wires service is Cw (x). The cost structure is such that ∂C
∂x > 0, ∂C

∂x2 ≤ 0.
The cost function of a retail company is composed of the cost of the wires distribution
service, and of the input cost, given by the wholesale cost of the electricity commodity. We
assume that wholesale price is taken parametrically by the firms, so there is no room for
bargaining on the wholesale electricity price.

Consumers’ choices determine the split of the market, the retail market share, among
the i firms. The market share determines the share of ”ownership” in the wires CJV.
An ownership share in the CJV means that the firm owns a share of the common wires
infrastructure, and that share is proportional to the downstream retail market share. A
firm’s ownership share determines its ability to choose the wires access charge that it and
the other retailers will pay. It does not, though, allow any firm to block entry of new firms
to the CJV, or to prevent expansion via the construction of new wires.

The retailer with the highest ownership share sets an access charge, under only the
condition that it has to be uniform across all retailers. The wires CJV cannot price dis-
criminate across its member retailers. Each firm has to pay the access charge a to the
distribution company for all units of electricity sold. Under the simplifying assumption
of zero cost for the retail activity, the retailer’s profit resulting from the retail activity is
defined as:
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πi
r = pixi − axi

That is, the unit price charged to customers multiplied by the quantity sold to them
net of the access charge that retailers are being charged by the wires company.

Notice that the retailers’ profits are composed of profit resulting from the retail activity
and profit resulting from the ownership share in the wires company. Total profit in the
wires company is given by:

πw = ax− Cw (x)

It follows that total profit for firm i under this market design is given by:

πi = πi
r +

xi

x
πd = pixi − axi +

xi

x
(ax− Cw (x))

Notice that we are assuming that firms have unlimited liability, in the sense that the
timing of the game prescribes that the price retailers charge to consumers is fixed prior to
the access charge that the wires company charges the retailer, and it is not affected by it.7

The timing of the model is thus as follows:

1) firms credibly commit to a price pi they will charge customers in period t.
2) a is determined
3) Production occurs
4) Profits are determined

The retailer is now thus both a customer and a shareholder in the wires company
because of its CJV ownership structure. This situation creates a potentially beneficial
conflict of interests. On one hand, the firm would like the access price as low as possible
as a wires service purchaser; on the other hand, as an owner, the firm prefers an high
access price to gain more profit. Furthermore, the ownership share of the wires company
is determined by the market share in the retail sector. The retailer is driven to lower its
cost not only, as usual, to increase his share in the retail market, but also in order to
increase his ownershisp stake in the wires company. Thus we have three driving forces of
the prices beyond the standard ones. The retailer has an incentive to lower prices in order
to gain a larger share in the distribution company. Also, she has an incentive to lower the
access charges in her role of client of the distribution company. On the other hand, in her
role of owner of the distribution company, she has an interest to increase the prices, in
order to increase her profits. Furthermore, all N retailers face these complex incentives,

7In principle, this situation could give rise to negative profit for the retailer The question of how uncer-
tainty over the access charge affects the price a retailer chooses is the subject of further research.
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and interact both as competitors and as CJV partners. All N retailers also face potential
entry, and can choose to expand capacity. If that contestability effect is strong, it can
undermine the ability of the N CJV partners to act as a cartel.

In this institutional structure the regulator has three major tasks. It enforces the
ownership structure of the distribution company. It guarantees the mechanism for defining
the wires access charge. Finally, it guarantees that the prices the retailers commit to
with the customers are indeed implemented. These tasks require the regulator to have
less private and less ex ante information about firms’ costs than the traditional natural
monopoly regulation approach; thus this approach circumvents many of the problems that
the Bayesian regulator literature addresses.

In this setup, the regulator’s task consists of guaranteeing the institution. Unlike
standard methods of regulation, there is no active role for the regulator in this institution.

3.2 The wires pricing decision

We begin by showing that retailers’ profit does not depend on the access price charged by
the wire company.

Proposition 1 Retailers’ profit is independent of the access price a charged by the wire
company

Proof. Using the previous computations, retailers’ profit is given by:

πi = πi
r +

xi

x
πi

w = pixi − axi +
xi

x
(ax− cw (x))

Simplifying, we have:

πi = pixi − axi + axi − Cw (x)
x

= piqi − Cw (x)
x

which does not depend on a.

The intuition for the result is quite transparent. In its role of customer of the wire
company, the retailer regards the access charge as a cost; hence its profit due to the access
charge is −axi. In its role of owner of the wire company in proportion to its market
share, the firm gets back exactly the same amount, axi. This result, which depends on the
decision-making institutions of the CJV, is crucial for the analysis.

Now, it is possible to solve for the Nash equilibrium of the game. The game is played
in two stages. In the first one, firms credibly commit to the announcement of a price. In
the second, each consumer independently chooses her own retailer.
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Proposition 2 In all the Nash equilibria: i)the price charged by the wire company equals
the average cost (p∗ = Cw(x)

x ); ii) the market produces the surplus-maximizing quantity
x∗ = x (p∗). Efficiency is achieved.

Proof. Suppose by contradiction that pi > Cw(x)
x . Then, a firm i′ would find it profitable

to lower prices to Cw(x)
x < pi

′
< pi. It would serve the whole market and it would still

gain positive profit. Suppose on the other hand that pi < Cw(x)
x . Then, i∗ is losing money,

so it has an incentive to shut down. On the other hand, if pi = Cw(x)
x , no firm i′ has an

incentive to offer pi
′
< pi, as it would lose money; if indeed i′ offers pi

′
> pi, it would serve

no market.

It follows that the equilibrium output, x∗ = x (p∗). Hence social surplus is maximized.

Having assumed constant or increasing return to scale for the wires service, average
cost pricing maximizes welfare subject to uniform pricing and a break-even constraint.
Consumers in equilibrium pay exactly the sum of the marginal costs of the retail and of the
distribution sector. The monopoly distortion vanishes in the aftermath of the application
of this mechanism, and (first-best) efficiency is achieved.

Even Demsetz’s procurement auction, previously discussed, possesses similar properties,
and yields static efficiency. As we will see later, however, our CJV mechanism has more
desirable features than a Demsetz auction in a dynamic setting.

This model possesses several similarities to the open ownership model, as established by
Gale. Indeed, here the only role of the CJV firm is setting an access price. It does not have
to purchase inputs, nor bear maintenance costs, or investment costs of any kind.8 Given
the allocation rule for the profit, that it is distributed proportionally among shareholders
based on downstream market share, this model and the open ownership model do not
differ substantially from each other. However, the institutional mechanism that regulates
the two is different. In the traditional form of cotenancy, such as the one Gale analyzes,
all parties buy the right to access the wires, and the firm is managed by an independent
manager, whose incentives are left unspecified. In the present setting the firm is managed
by a manager who is constrained in his decisions by the preset variables set up in the
assembly of shareholders. Gale’s model does not attempt to find an incentive-compatible
mechanism inspiring the manager’s actions. Indeed, in Gale it is unclear why the manager
would behave in a way consistent with the firm’s profit maximization. Our paper specifies

8Clearly, a real-world CJV implementation would be likely to involve both maintenance and investment
functions.
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an institution that drives the agents’ actions, and allows them to achieve the desired
outcome in an incentive-compatible manner.

The current model can be regarded as an auction implicitly run at the retail stage for
the single-period ownership of the distribution company. It is a form of rent of the company
(the renters have no right to sell their ownership share in the CJV, and they have to give
it up at the end of the period), whose price results from the auction at the retail stage.
The incentive towards static efficiency in terms of pricing is guaranteed by this auction
procedure, namely by the fact that, given the ownership structure, transfering revenue
between the distribution and the retail activity is a neutral operation. The involvement of
retailers in the upstream distribution stage may decrease the incentives for sabotage (see
Beard, Kaserman and Mayo 2001), and in any event is likely to increase the control of the
stakeholders on the company.

The CJV places no demand on public funds. With respect to the other papers in the
non-Bayesian literature, in which efficiency is achieved only through a lump-sum subsidy
awarded by the regulator, the institutional arrangement presented here does not require
(costly) public funds.

4 New investment

The previous section focused on a mechanism to achieve static (pricing) efficiency. We now
extend the model to analyze a mechanism to achieve a desirable investment level, and, as
a consequence, dynamic efficiency. The mechanism is based on the creation of a market
for the right to connect to the grid, with a firm acting as a market-maker, given the CJV
structure in which existing owners cannot block entry or expansion of the network. The
market for connection to the grid is a market for use rights over the available wires capacity.
In conjunction with the CJV ownership rules, the market for grid use rights solves the free
riding problem arising if connection to the wires is a public good. Furthermore the presence
of a firm acting as a market-maker solves the externality between customers in collectively
choosing the level of investment.

We first examine an environment in which new customers have to be reached by the
wires, due, for example, to the development of a new urban area. Assume that there are
i potential new industrial customers, and j potential new residential customers. Wires
construction has a fixed cost F that does not depend on the number of customers that
are using it. The intuition behind this assumption is that laying the line has a cost that
is independent of the number of users. This simplifying assumption does not change the
nature of our results.
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This market design induces an efficient investment level. The mechanism is based on
three stages:

First, the right to build extra wires is auctioned off. Both existing retailers and other
firms are eligible to construct new capacity, in keeping with the lack of entry barriers in the
CJV structure. If multiple firms take part in the auction, each firm bids an amount R > 0
which the firm is willing to pay for the right to build an additional unit of wires capacity.
The firm bidding the highest R obtains the right to build the wires. The amount R is then
redistributed across customers according to a redistribution rule which is left unspecified
here.9

The right to build the new wires carries with it use rights over the additional capacity.
Excludability is a key property allowing us to obtain the desired results, and excludability
arises from the use rights accruing to the firm that invests in the capacity expansion.
Our general framework allows for contracts in which the retailers own those rights to be
connected to the grid on behalf of their end-use customers, and contracts in which the
end-use customers themselves own those rights. Requiring customers to affirm those rights
(or retailers to do so on their behalf) is the mechanism through which the CJV can make
use of the wires capacity excludable.

Second, the use right in the new capacity is alienable; the firm can either keep it or sell
it. Hence, the CJV is entitled to distribute electricity only on behalf of those retailers that
own the right to connect to the grid, or to those customers that own the right to connect
to the grid. Secondary trade of the right to connect to the grid is allowed. Hence, each
potential new customer can buy the right to connect to the grid either directly from the
construction, or from previous customers who are selling their right, or from intermediaries.

Third, consumers who own use rights are supplied by the retailers.

Because the grid use right is a clearly-defined property right, the firm that builds
additional capacity essentially provides a discipline device. If that firm owns the use right
in the additional network capacity, it solves the latent externality involved in the investment
problem.

Denote respectively as Wind and Wres.the surpluses generated for the two types of
customers (industrial and residential). We now prove that this mechanism generates an
optimal investment level under the assumption of full information. While perfect informa-
tion is a simplifying assumption, it is an extension of the argument that a firm, directly

9Think of this stage as a simplified implementation of the CJV’s rule against entry barriers. While
without loss of generality we refer to a single firm making an investment, a consortium of firms could also
do so.
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involved in the market, is able to compute surplus in a much more accurate way than a
regulator or a central planner.

Proposition 3 When investment in additional capacity to reach new customers is per-
formed by a firm that has alienable network use rights and can exclude potential customers
from using the wires, investment is efficient.

Proof. Assume that there are firms participating in the auction. The winning construction
company sells the right to connect to the grid at the reservation value for each customer.
Under the possibility of perfect price discrimination (a very natural assumption in this
context), the company will extract from each type of customers (almost) the full value
of its expected future surplus, W (Wind for the industrial customers, and Wres for the
residential customers). All customers will then buy the right of being connected to the
CJV system, as the surplus that interconnection generates for them is weakly higher than
the price they have to pay for interconnection. The profit for the construction firm, in case
it builds the line, is:

π = jWres + iWind − F −R

Under perfect information, if the auction is competitive, then profit of the winning firm
equals zero, and R equals:

R = jWres + iWind − F

Clearly, if R < 0, the firm will not build the line. But if R < 0, then jWres +iWind < F,
hence the overall benefit from the investment is lower than its cost. Hence, the investment
is not optimal, and it is not performed in equilibrium in this case.

If R > 0,the overall benefit from the investment exceeds its cost. Hence, the investment
is optimal, and it is performed in equilibrium in this case.

We now investigate an environment in which an extra investment is needed to avoid
consumers rationing after a demand increase. Assume there are two time periods. In one,
capacity is sufficient to supply all the electricity at the prevailing price, k > x1 (p), while
in the other, this is not the case, k < x2 (p) . In period 2, then, not all the customers will
be able to be supplied for an amount that equals their demand. Denote the demand for
each industrial customer in period 1 as xind

1 (p), where the subscript refers to the period,
and the superscript to the type of consumer. Denote the demand increase for residential
customers by ∆xind (p, q) = xind

2 (p, q) − xind
1 (p, q) , and analogously the demand increase

for residential customers by ∆xres (p, q) = xres
2 (p, q) − xres

1 (p, q) . In period 2, capacity
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rights are allocated. The cost function is then C (k) , with C ′ (k) > 0, and ∂
C(k)

c
∂c < 0

(decreasing average cost). Assume C (k) may be represented by C (k) = F + ck.

As an analogue to the previous case, we want to prove that if an auction is run for the
right to construct the wires, then the winning firm builds the wires, and can sell the use
rights to the customers, then an optimal level of investment is attained.

Proposition 4 When a firm invests in additional capacity to react to an increase in elec-
tricity demand, when that firm is selected through an auction procedure, and when a market
for network use rights is in place, then investment is efficient.

Proof. Whatever the allocation of transmission capacity is at time period 1, as long
as capacity rights are tradable, the allocation at time period 2 is such that each single
capacity unit is allocated to the customer that values it more at the margin. Otherwise,
there would be a profitable trade that is not taking place, and this would not be an
equilibrium. Assume there is a firm that is willing to construct the wires. The firm that
has won the auction sells the right to use the capacity it has constructed, extracting the
full value that this capacity generates for end-use customers, denoted as W ′ (k) (which
represents the overall surplus generated by the increase in capacity, given that the existing
capacity is allocated in an efficient manner). Profit maximization entails setting capacity
k∗ at a level such that C ′ (k) = c = W ′ (k). Hence, capacity is increased until the marginal
cost of capacity hits the marginal benefit of capacity (fully extracted by the construction
firm). The construction firm will add capacity if:

R = W ′ (k∗)− ck∗ − F > 0

If, on the other hand, R = W ′ (k∗) − ck∗ − F < 0, the construction firm will not add
capacity, a result consistent with social welfare maximization. Hence, the investment level
is always set at the optimum.

In this case, a market for wires use rights, coupled with the presence of a firm acting
as a market maker, solves the free riding problem that may potentially thwart optimal
investment. This set of institutions enables dynamic efficiency, in conjunction with the
CJV rules that led to static efficiency is achieved through the CJV mechanism.

5 Conclusion

As Vernon Smith observed almost 20 years ago, ”... if the company shares the capacity of
a transmission line, then it can either use it, sublet it, or sell it. If just one line with excess
capacity exists, then a potential user has two or more owners with whom he or she can
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bargain. Consequently, competition in a market for rights can exist even where only one
physical producing unit exists. Scale economies in production need not have anything to
do with monopoly in ownership and control. This institution is particularly important in
understanding future possibilities for deregulating transmission and distribution.” (1988,
p. 19)

The CJV institution analyzed here comprises two rules: an ownership rule and a wires
access price determination rule. These rules exploit the beneficial tensions that arise be-
cause the agents in the CJV are both buyers and sellers, and they thus represent the
derived demand for wires service from the downstream retail customers. We find that in a
model implementing this CJV structure, it can achieve both static and dynamic efficiency,
although the dynamic efficiency result relies on strong assumptions.

Our contribution in this paper is the proposal and analysis of a specific institution, com-
petitive joint venture ownership of a wires network, as an alternative to natural monopoly
regulation. Specifically, we apply various literatures within new institutional economics to
examine the specifics of governance, incentives, and performance of a CJV institution that
integrates downstream competition and upstream use and control rights. Unlike earlier
work examining such an institution, we focus on the beneficial incentive alignment of the
CJV within a vertical framework. The integration of the ownership rule and the price
determination rule in the CJV enables us to address the type of agency problems and hold
up problems analyzed in the NIE literature. Furthermore, our institution’s use of a down-
stream market share as a form of auction provides a practical way to handle problems of
contract incompleteness that would invariably arise in such a complex set of transactions.

Some of the existing works on CJVs in infrastructure have pointed out that the scale
benefits of network infrastructure does not necessitate monopoly ownership (see, for ex-
ample, Gale 1994, Smith 1988). This CJV institution suggests that the combination of
a competitive downstream retail market and a market for use and control rights on the
upstream infrastructure can generate beneficial results, without the onerous information
requirements that traditional regulatory institutions impose.

We will extend this research by using this model as a framework for establishing an
experimental environment to test the access pricing and investment performance of the
CJV institution. We propose comparing the regulatory institution and the pricing rule
embodied in this CJV setting to a traditional rate-of-return regulated setting, using the
Nash equilibria predictions from the model proposed here as the benchmark for evaluating
the experimental results.

Other extensions to pursue include the effect of the CJV structure on the quality
decisions of the firms, the effect of incumbency on the performance of the CJV, the effect of
asymmetric firm size, and the effect of firm entry and exit on the CJV’s performance. We
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expect that such research would generate useful knowledge concerning the applicability,
feasibility, and benefits of using CJV ownership as an alternative to natural monopoly
regulation.
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