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EXECUTIVE SUMMARY

This task report concerning aternative models of public and private sector involvement is the third
in a series comprising the overal study, Overcoming Barriers to ITS — Lessons from Other Technologies:
This report examines different ways the public and private sector can organize to deploy Advanced Traffic
Management Systems (ATMS) and Advanced Traveler Information Systems (ATIS). Different approaches
to public and private participation in these advanced transportation systems can be classified according
to whether they pertain to pre-deployment or deployment. Pre-deployment consists of the technology
development, planning, operational testing, and design of a system architecture. Deployment consists of
designing, building (construction, manufacturing, installation), operation and maintenance of systemsin
specific locales or regions. These phases are not entirely distinct. Some elements of ATMS and ATIS
have aready been deployed in many regions and other elements will be deployed in some places before
anational system architecture has been adopted.

The following are the main conclusions and corresponding recommendations of this task report.

Political, institutional and practical reasons suggest different levels of government and the private sector
will work together to deploy ATMS and ATIS in a myriad of different ways. Possible forms of
public/private participation in pre-deployment and deployment activities are listed below.

Pre-deployment

1. Program/system manager. A private contractor, but possibly apublic agency, responsiblefor
pre-deployment activities concerning asystem.

2. Cost sharing. Legal agreements, cooperative agreements or memorandums of understanding
that set out cost sharing responsibilities for the public and private sector for pre-deployment
activities.

3. Partnering. Any of various cooperative arrangements between the public and private sector
inthe furtherance of pre-deployment goals.

4.  Cooperative research and development agreements. Modeled after agreements between
national laboratories and private industry that provide incentives for private participation in
research and development through the sharing of rights to intellectual property that results
from theresearch.

o

Design-build-operate. An approach to design and deployment that gives responsibility for
designing, building and perhaps in addition operation and maintenance to a single organization,
usually aprivate contractor.

Deployment

1. Pure public provision. A public agency owns, designs, builds, operates and maintains the
system.

2. Public owner-builder. Similar to pure public provision, but the public agency may contract
with the private sector to operate and maintain the system.
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11.

12.

13.

14.

Standard low-bid contracting. Competitive procurement involving bids based on the lowest
first cost and normally involving method specifications as opposed to performance
specifications.

Lifecycie contracting. Competitive procurement involving selection of the bid that has the
lowest lifecycle cost or that gives considerable weight to lifecycle costsin the award of a
contract.

Performance contracting. Competitive procurement based upon selecting a contractor that can
meet performance specifications based on the lowest overal costs (preferably lifecycle costs).

Public turnkey (including Build-Transfer-Operate (BTO) and Build-Operate-Transfer (BOT)).
A public owner that contracts for the design, building and perhaps, in addition, maintenance
and operation of a system. May involve toll or private financing with limitations on the prices
consumers can be charged and the rate of return on investment. May involve the sale of the
constructed facility back to the owner of the right-of-way followed by leasing the facility in
order to operate it. This model can aso involve turning responsibility for maintenance and
operation back to the public owner after the contractor earns a reasonable return on its
investment.

Private owner-builder. A private firm owns, designs, builds, and most likely, in addition,
maintains and operates the system.

Private turnkey. A private firm contracts with another private firm (or a public agency) to
design, build, and possibly, in addition, maintain and operate the system.

Private competition. Provision of asystem purely through private competition in the market
place, and having no public involvement.

Public/private competition. A competitive bidding process undertaken by a government
agency where the public and private sector compete with one another to provide a product,
service or system.

Auction. The public sector sells the rights to provide a service through an auction. Bidders
are generally private companies but could include public agencies alone or in partnership with
privatefirms.

Yardstick competition. Using the prices charged consumers and the cost of provision by the
public sector as a benchmark for determining (1) the price that a regulated firm should charge
consumers and (2) the base to which the rate of return on investment is applied.

Open solicitation of public/private partnerships. A competitive solicitation and selection
process seeking ideas for joint public/private ventures where the public agency may offer to
share a portion of the costs of projects selected.

System manager. A public agency developsinitial design and performance specificationsfor
a system and contracts with a single organization, normally a private firm, to complete the
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23.

design of the system and then build, operate, and maintain it. The system manager can be
given considerable latitude in the approach to implementation including being responsible for
preparing contract bid documents for various phases of deployment. ’
Cost Sharing. Any arrangement for sharing the costs between the public and private sector.
Cost sharing can be in the form of direct or indirect payments, in money or in-kind, and apply
to capital costs, variable costs or both. Funds can be raised through any method of public or
privatefinance.

Joint ownership. Any arrangement that involves the public and private sector sharing
ownership. Joint ownership can include legal partnerships and for-profit or non-profit
corporations.

Functional division of responsibilities. A cooperative arrangement among the public and
private sector in which responsibilities are assigned according to functions, roles, or traditiona
responsibilities connected to ownership of property, equipment, software, telecommunications,
etc.

Competitive joint venture. An innovative model applicable to a facility which exhibits
decreasing average costs, possibly including ATMS and ATIS, in which there is joint
ownership of facilities, but competitive provision of output. A competitive joint venture is not
unlike morning and evening newspapers which jointly own a printing press but compete with
each other within the same service area.

Public/private consortium under a public agency (Intermediary). A non-profit agency or
corporation managed by a governing board composed of representatives of both the public and
private sector and which can contract for services.

Incentive regulation. Provision of a system under a regulatory framework which includes
incentives for efficient provision of services, such as penalties for pollution and rewards for
increasing public benefits. Incentive regulation may involve assignment of property rightsto
either the producer or consumer depending upon whether positive or negative externalities are
involved.

Public Franchise. The granting by government of a special privilege to a private party, denied
as acommon right to all citizens, to make use of public property (usually public streets,
easements, and/or rights-of-way) to achieve public benefits and private profit. Classic
examples are traditional public utility franchises for electricity, telephone, water, gas, railroads,
mass transit, and cable TV. Franchises typically have monopoly power and are regul ated.

Business franchise. A way for afranchise owner to earn money and replicate a business
format in many different locations by requiring a franchisee to make an initial minimum
investment, use a trademark or logo, furnish the product or service in conformance with a
marketing plan, and the payment of aroyalty or fee.

License. The right or permission granted by government to carry on a business or engage in
a certain activity that would be illegal without the license. A license is not a contract and

1



usually does not convey to the licensee the right to occupy public property (e.g. liquor or
drivers license). Note that the Communications Act of 1934 states that no Federal
Communications licensee shall have a property interest in its license or the radio frequency
spectrum it uses. '

24. Concession. A grant or lease by a private or public entity of a portion of premisesfor some
use, or of the right to enter upon such premises, usually for purposes of commercial gain to
the concessionaire and perhaps in addition the grantor. A concession usually does not have
apublic interest component, but if it does, it becomes virtually indistinguishable from a
franchise.

25. Leasing. The sale or franchising of the right to use a piece of. property. Leasing strategies
include Lease-Develop-Operate and Develop-Lease-Operate. Leasing can thus provide access
to and use of public and private property necessary for one or more phases of deployment.

26. Private provision and revenue sharing under government agencis. The public sector grants the
private sector the right to provide a service on an exclusive or non-exclusive basis as an
extension of government and under the government banner in return for provision of the
service and a share of the revenues.

27. Monopoly Regulation. Regulation of ainvestor-owned monopoly, usualy afranchise, by a
public utility commission or similar agency. Regulation typicaly focuses on the rates charged
consumers and the rate-of -return on investment.

The applicability of various models listed above to ATMS and ATI'S should be based upon a broad set
of criteria, namely public and private sector involvement at various stages over the lifecycle, a variety
of economic issues (barriersto entry and exit, presence of economies of scale, monopoly versus
competition, costs and risks, impact on consumer prices, public and private benefits), adaptability to
ATMS/ATIS, and speed of deployment. Table E-l1 provides a summary evaluation of each model with
respect to these issues. These models are not necessarily mutually exclusive and can be mixed and
matched in various ways. Table E-2 shows which models have at least some small degree of
compatibility with one another.

Recommendations:

The models most conducive to ATMS deployment and which FHWA and the ITS community
should evaluate further are the following:

—  Lifecycle contracting

—  Performancecontracting

—  Publicturnkey (including BOT and BTO)

— Auctions

—  Open solicitation of public/private partnerships
—  Systemmanager

—  Cost sharing

— Joint ownership

—  Functionad division of responsibilities

—  Competitive joint venture
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—  Public/private consortium under public agency (intermediary)
—  Public franchise

—  Concession

— Leasing

—  Monopoly regulation.

The models most conducive to ATIS deployment and which FHWA and the ITS community
should evaluate further are:

—  Lifecycle contracting

—  Performancecontracting

—  Publicturnkey

—  Privateowner-builder

—  Privateturnkey

—  Private competition

— Auction

—  Opensolicitation of public/private partnerships
—  Systemmanager

—  Costsharing

— Joint ownership

—  Functiona divison of responsibility

—  Competitive joint venture

—  Public/Private Consortium under Public Agency (Intermediary)
—  Public franchise

—  Busness franchise

—  License

—  Concession

—  Private provision under government aegis

—  Monopoly regulation.

Pre-deployment activities accommodate many different ways the public and private sectors can work
together both prior, during and after implementation of ATMS and ATIS. Thus there should be a
diversity of pre-deployment activities that not only accommodate different proven approaches to
public/private participation but also lay the ground-work for new approaches to deployment.

Recommendations

The nationa system architecture should be flexible enough to accommodate a wide variety of
different working relationships among the public and private sector such as those listed above.
Phase |1 of the national system architecture effort should test the sensitivity of the fina design
concept to different models of public and private participation.

Some models of public/private participation are suitable to both pre-deployment and
deployment. Various forms of turnkey projectsinvolving design and build as well as system
manager fall under this category. In these cases where there are significant payoffs to
integrating the design and build phases, theses approaches deserve strong consideration.
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Instead of conducting operational tests of variousinstitutional arrangements, the government
should conduct demonstrations aimed at deployment.  Deployment demonstrations should
involve the models of public/private participation most conducive to the full implementation
of ATMS/ATIS. Demonstrations should provide metropolitan regions and states with
successful models of implementation that can be emulated by others. Demonstrations should
be fully documented and evaluated. Demonstrations could be’ reduced to a modest number
which collectively combine nearly all the favorable approaches, as follows:

(1)

Public franchise for () ATMS or (b) ATIS including surveillance requiring use of
public rights-of-way. A public franchise should include at | east one feature reminiscent
of abusiness franchise, i.e., conformity with national standards, which assures some
uniformity and compatibility nationwide. A demonstration of the public franchise model
should include other approaches to deployment, possibly including minimizing lifecycle
costs, perhapsthrough adesign-build-operate-turnover (BOT) project; incorporation of
performance specifications in the bidding process; auctioning the right to the franchise;
and leasing property and equipment.

Public/private consortium under a public agency for (a) ATMS and (b) ATIS. This
approach uses an intermediary between the public and private sector and can incorporate
cost sharing, joint ownership, leasing, a franchise, a concession, design-build-operate,
lifecycle contracting, performance contracting, and many other approaches to
deployment.

Compsetitive joint venture where owners of the ATIS data base compete with one
another in selling ATIS services.  Owners could be value-added resellers or even
government agencies that own rights-of-way containing traffic surveillance equipment
and ATM S components. The number of owners/marketers could be limited initially to
attract investment and opened to increasing competition over time. The competitive
joint venture could aso be structured to involve both ATIS and ATMS to permit
revenues from ATISto beinvested in expanding ATMS. Thisinnovative and untested
approach would include cost sharing and joint ownership in a manner that would be
responsive to performance specifications and minimizing lifecycle costs for ATMS and
ATIS.

System manager for () ATMS and (b) ATIS. The system manager would have
discretion to implement the system in the most effective and efficient manner consistent
with initial design and performance specifications. Demonstrations could distinguish
between approaches that place more or less responsibility on the public sector for design
responsibility and correspondingly give less or greater latitude to the system manager
in the approach to implementation.

Open solicitation of public/private partnerships. Several, if not a great many distinct
implementation approaches are likely to emerge from a demonstration of this model.
Thereason isit involves a competitive process of soliciting and selecting multiple
public/private sector joint venture projects that merit implementation. This deployment
demonstration might be limited to ATMS or ATIS projects, to ITS projectsin general
or to a broader set of public/private joint ventures for potential inclusion in a
Transportation I mprovement Program (T1P).

iX



(6) Comparison of purely private competition with public/private competition in the
provision of ATIS. Thisdemonstration might be for award of two or more maintenance
or operations contracts once an ATMS/ATIS was implemented.

In developing a strategy for conducting deployment demonstrations of these or other
institutional models, FHWA needs to set priorities based upon a careful examination of the
effect each approach will have on speed of deployment, public and private benefits, and the
risks and costs involved.

Necessary but not sufficient conditions for monopoly or somewhat exclusive provision of ATMS/ATIS
user services are the following:

1. Therearelarge fixed costs or large lumpy investment requirements for added capacity.

2. There are significant economies of scale. Economies of scale can result from declining
average costs in production or manufacturing, the need for centralization of data and
information exchange, the need to avoid duplicative rights-of-way and use of public
facilities, and the benefits of network services (transportation, telecommunications) being
greater than isolated stand-alone facilities or service.

3. Speed of deployment would be significantly lower if the service were competitively provided.

A sufficient condition for monopoly provision is that the net benefits over the entire lifecycle to the
public and private sector of such an approach are greater than competitive provision.

Recommendations

In general, basic (free or very low cost) ATIS services needs to be publicly provided and
value-added ATIS services should be privately provided in the competitive market place. If
private service providers were to furnish both, revenues from value-added services could
subsidize basic ATIS service, and potentially even offset part of ATMS deployment costs.

Effective deployment of ATIS requires concerted actions to foster public and private
cooperation. Both government and the private sector have valuable datafor acomprehensive
and responsive ATIS. Government may make key transportation related data available for
free, provide the data on the condition it is a partner with the private sector, or sell the
information to the private sector. Similarly, the private sector may provide the data for free
if it engagesin a profitable partnership or sell the private data to the public sector.

ATMS should generally be publicly provided unless a highly verticaly integrated consortium
can generate the revenues from ATIS and other sources to cover costs and deploy both.
Government can easily justify public provision of ATMS through some type of contracting.
In special cases where a revenue stream from a consortium seeking to deploy both ATMS and
ATIS is large enough, the granting of exclusive or partially exclusive rights to use or gain
access to public property may be warranted, as in the case of franchising. ATMS, unlike
ATIS, generaly requires access to and use of public rights-of-way for connections to
controllers, traffic signals, ramp meters, variable and message signs. Also, the traffic control
equipment islikely to be under the control of a single traffic management center, except for
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a back-up center designed to ensure system reliability. ATIS, consisting largely of traffic
surveillance, database and telecommunications services, is not tied to the public infrastructure
to the same extent as ATMS, and can potentially be totally divorced fromiit, thusfacmtatlng
private provision and competition.

It is important to mitigate the adverse affects of any monopoly power possessed by the ATMS
service provider. To prevent excessive prices and to promote the greatest amount of public
benefits, free ATMS user services deserve strong consideration. If toll collection is an integral
part of ATMS, government needs to regulate the size of the tolls and the return on investment
of any private provider.

Model franchise agreementsfor ATMS and ATIS should both be developed, but such an
agreement for ATMS appears to have more merit than one for ATIS. Modd franchise
agreements should be devel oped in modular fashion so the clauses can be picked and applied
to awide variety of situations. For example a module of the ATMS franchise agreement
might pertain only to a situation where ATIS basic services are free or low cost.
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CHAPTER ONE - MODEL S OF PUBLIC/PRIVATE PARTICIPATION IN ITS

There are alarge number of ways in which the public and private sector can organize to provide
various types of ITS user services related to Advanced Traffic Management Systems and Advanced
Traveler Information Systems.  This report seeks to enumerate these arrangements and discuss their
implicationsin terms of the following:

(1) Public versus private involvement over different stages of the lifecycle;
(2) Economic issues related to industry organization and benefits and costs,

(3) Potential adaptability of alternative public/private participation arrangements to ATMS and
ATIS; and

(4) Effect of alternative approaches on the speed of deployment and market penetration of ITS
services.

Any ITS user servicerelated to ATMS or ATIS will pass through a number of stages over its
lifecycle. These stages typically involve design, build, operation, and maintenance. The relative roles of
the public and private sector in bearing the costs for each of these stages of the lifecycle vary and depend
partly upon the initial ownership and the particular public/private sector arrangement. With ownership
goes the rights and control over the property’s use and the ability to sell the property or earn revenues that
flow from it. Final ownership, if different than the original ownership, also may significantly affect the
final distribution of costs (and revenues) between the publicand private sector through the sale (or lease)
of assets and services. Public benefits also vary with different public and private sector roles. Neither
the public nor private sector should be viewed monoalithically. Each is composed of a large number of
different organizations, and so there will aso be changes in the distribution of costs within the private and
public sector as the stage in the lifecycle shifts from one to the next.

The applicability of different institutional approaches to the deployment of ITS and the most
desirable balance of public and private involvement depends on how various issues commonly addressed
in thefields of regulatory economics and industrial organization are resolved:

= Barriersto entry and exit that may limit competition or prevent a firm from abandoning a
market;

Conditions of natura monopoly. This means the initial provider, through the
existence of economies of scale, can expand output, undercut the price of
competitors and drive them out of the market. It may aso mean the provision of
additional facilities duplicatesthe original one.

The potential for full or partial cost recovery. Consumer and/or taxpayer willingness to pay
is necessary for cost recovery.

The ability to account for lifecycle costs and internalize external costs and benefits. An
example of an externality isair pollution emissions from individual vehicles that contribute
to aregional air quality problem.



Prices charged consumers, including whether user services should be free in order to maximize
benefits, and the potential of monopolists to charge excessive prices, thus requiring price
regulation.

The magnitude and distribution of benefits to the public and private sector.

Each form of private/public participation has different strengths and weaknesses in terms of its
adaptability to ATMS or ATIS. Some approaches are well-suited to both ATMS and ATIS. Other
approaches are well-suited to one, and some are well-suited to neither. Note that because both ATMS and
ATIS are composed of many user services, it is possible that a particular model of private/public
involvement may be well-suited to one type of user service but not another.

Speed of deployment has been a magjor concern in the management of the United States ITS
program in the face of growing congestion, burgeoning business opportunities, and foreign competition
impacting the automobile industry. It is important to evaluate the impact of various approaches to
private/public sector involvement on the speed of deployment. Some approaches are likely to retard
deployment whereas others may accelerate it, and the pace of deployment and degree of market
penetration may differ substantially depending upon whether ATIS, ATMS, or both are involved.



[I. CHAPTER TWO - ISSUES AFFECTING THE DESIRABILITY OF PUBLIC OR PRIVATE
PROVISION

When is private sector activity appropriate and when is public intervention desired? Some sort of
public intervention may be desired in the following instances:

The good or serviceis a public good,;

There are other externalities associated with consumption of the good or service or with its
production;

The transaction costs of market organization outweigh those of public provision;

The market is a natural monopoly or natural oligopoly; and

Large public benefits can be realized but the risk of investment or production is so great that
the private sector will not supply a desired good or service.

While these sources of market failure are sometimes discussed as through they are distinct, in fact they
often areinterrelated.

Even when one or more justificationsfor public sector involvement may be present, private sector
participation may also be desirable. Notwithstanding the fact that a large percentage of businessesfail in
their first few years of operation, it is difficult for the public sector to replicate the private sector’s
knowledge about market characteristics, such asfactor input costs and demand and the efficiency signals
of market prices. Public sector activity is unlikely to be an improvement upon private activity, unless
combined with private sector participation.

A. Public Goods and Other Externalities

The desirability of public vs. private ownership/production or provision depends on the
characteristics of the good or service. In particular, it depends on the extent the good or serviceisa
private good or a public good. A “pure public good” is automatically provided to all people once provided
to any. In addition, the marginal cost of additional consumption is zero. Examples of pure public goods
include street lighting and national defense. These goods cannot be selectively supplied to consumers and
consumption is“non-rival,” meaning the amount one person consumes does not affect the consumption
of another. A common characterization of a pure public good isit isimpossible to charge for individual
use, and furthermore inefficient to levy such a charge.

A “pure private good” allows exclusion. Without some degree of exclusion, a product or service,
will not be able to command a market price, since anyone can get access to it and consume it. Private
firmswill not provide a product or service unless there is some degree of market exclusivity. The ability
to exclude and thus to charge for use means that one can recoup the costs of private investment.
Exclusivity, however it may occur, tends to create value for products and services. Their value is reflected
in prices and prices exclude those unwilling to pay.

In the case of a*“pure private good,” congestion costs are positive so that charging for use results
in the scarce benefits going to their highest-valued use (note: charging a price may itself be very costly.
Thisis discussed in the section on Transaction Costs below). People who use free roads assume they are
“pure public goods’, when in fact, congestion costs, experienced as extratravel time, serveto ration use
of the roads. It is possible to impose additional congestion charges, say through electronic toll collection,
which could be used to ration scarce highway facilities even more effectively than travel time.
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Traffic information broadcast on the radio or television is an example of a pure public good (at
least to those that have aradio or TV) since any one can tune in to obtain the information and by doing
s0, no one else is excluded from doing the same. A major question for the provision ATMS and ATIS
user servicesisthe extent traffic data should be considered and treated as a pure public good. Should not
traffic data useful for pre-trip planning, route guidance and traffic control be available in the same manner
as traffic information broadcast over the radio and TV ? The fundamental question iswhether provision
of traffic data at zero price will yield greater benefits, in relation to the costs, than would provision a a
positive price.

The benefits of treating traffic data as a pure public good is equal to the sum of the public and
private benefits. The public benefits (those accruing to the public at large) are the reduction in travel time,
accidents, pollution and energy consumption that result from having free traffic data and not entirely
reflected in the private benefits (profits) that result from more efficient provision of goods and services
(note: there should be no double counting). The public sector or the private sector could theoretically pay
all of the ATMS/ATIS deployment costs, but in most practical circumstances, maximum public benefits
cannot be realized without private investment and maximum private benefits (profits) cannot be realized
without public investment.

The net benefits of providing traffic data free of charge would then be the sum of the public and
private benefits less the costs of providing the traffic data and less any costs associated with forgoing
competition which might result in greater service quality. The advantage of treating traffic as apure
public good is the information would be available to the largest number of people at the lowest possible
price, and public benefits would be the greatest as long as necessary supportive private investment were
forthcoming. However, cost recovery is problematic.

If a positive price were charged for the traffic data (say, price equal to average cost), there could
be full cost recovery. The revenue earned from selling the traffic data would be just offset by the cost
of producing the traffic data, so cost responsibility by the public sector would be reduced. However, as
aresult of charging for the traffic data, the magnitude of the public and private benefits would be less than
if the traffic data were free because the data will not be used as much. Part of the reason is the private
sector would invest less than if the traffic data were free, since its expected return would be less.

Rather than settle on providing traffic data at zero cost or a positive price, it may be possible to
organize the payment and pricing of traffic information service so that the public and private sectors both
have input.

Most goods and services have a mix of private and public good aspects. For example, a movie
playing in atheater with excess capacity (seats) has zero marginal consumption cost, yet consumers can
be excluded since consumption requires entrance into the theater. While it is possible to charge for
individual consumption, such charges create inefficiencies. Some consumers will be unwilling to pay the
charge and will not consume even though the cost of additional consumption is zero.

The R&D phase of production generally has public good characteristics because it is often difficult
to prevent others from copying the technology once the product is marketed (exclusionisdifficult). This
is clearly a mgjor issue regarding the deployment of ITS. Patents are one way to enable the developer
to capture the benefits of the R&D and thus give the developer incentive to engage in R& D activities.
However, the product itself is usually a private good in that consumption by one person decreases the



amount available to others (often manifest in part by congestion) and the consumption can be monitored
and a price charged.

Infrastructure contributes to economic growth, which creates an externa benefit for future
generations who are unable to participate in the market. There are aso network externalities associated
with infrastructure, in that the value of a given link will depend on the existence of other parts of the
system. For example, abridge over ariver has little value if there are no roads leading to and from the
bridge on either side. This situation means that expansion of the network increases the value of the
existing network.

Private provision of pure public goods will be inefficient because the private firm is unable to
capture the benefits of production. Clearly, a private firm requires payment for its product or it will be
unwilling to incur the costs of production. Furthermore, if a good has some public good aspects, the good
may be under- or over-supplied by the private sector. For example, landscaping has a private benefit to
the land owner, at least part of which asupplier can extract. However, it may also benefit others by
providing a pleasing sight to passers-by, for example. The supplier will be unable to tap this external
benefit and thus these benefits may be undersupplied. Analogoudly, negative external effects may be over-
supplied. Pollution is an obvious example.

Alternatively, if all those who have an interest in the good or service can be organized to participate
in its production, and costs shared, then the optimal amount of the good or service will be produced.
However, for lumpy projects, there will likely be disputes about how to share costs and these may even
make such collective action impractical. This is because each individual’s benefit is not tied to the amount
he/she contributes.

If private firms cannot entirely capture the benefits of production of a good because there are public
good aspects, then public input through subsidization can expand outpuit.

B. Basic Service, Product Differentiation, and Pricing

Onereason for treating traffic dataand ATM S user services asa*pure public good” isto provide
universal service to people of al incomes and geographical areas. There is a fundamental tension between
providing universal servicefor key ATMSATISuser servicesand ensuring full cost recovery to promote
investment. Offering universal service implies no- or low-cost service to end users so that price is not
a barrier to people with low incomes. However, no- or low-cost service isincompatible with cost
recovery.

The opposite approach to free or low-cost service is to price according to willingness to pay and
try to extract all the consumer surplus, the difference between the price people actually pay and the price
they are willing to pay — in other words to practice price discrimination. In the ATMS market, which
may have significant economies of scale and therefore natural monopoly characteristics, afirm (or firms)
with monopoly power can try to charge a different price to each person according to their willingnessto
pay. While public policy might not permit firmswith monopoly power to use discriminatory pricing, the
monopolist can use product differentiation asabasisfor price differentiation among buyers. The ability
of the monopolist to extract all that people are willing to pay presumes the buyer is not seeking to resell
the product or servic