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1.  Introduction1.  Introduction1.  Introduction1.  Introduction

Regulation is imperfect.  So are markets.  There is a trade-off between
intervening in markets through regulation and allowing markets to operate
without such intervention.  As in the normal course of events market
outcomes will create greater economic wealth than regulation,
intervention should usually be limited to instances where there is clear
market failure.  The value of regulation compared to the market alternative
should be considered on a case-by-case basis.

Even once the decision to regulate is taken, the government and the
regulator face a range of trade-offs in designing and implementing
regulation.  Regulation by its nature is a fairly blunt instrument.  The
options open to the government and the regulator are limited.

These trade-offs are particularly evident in regulating the price of access to
essential facilities.  The price of access can affect a range of decisions made
by both access providers and access seekers.  The price of access can affect
how much of the access service is used and who uses the access service.  It
can also affect decisions to invest in assets to increase the amount of the
service provided and to continue to provide the service in the future.  The
price, or specifically how the price is determined, can alter the incentives
of access providers to minimise the cost of providing the service.

Different approaches to access pricing will have different affects on these
decisions.  For example, pricing to encourage the efficient use of existing
infrastructure may inefficiently discourage access providers from replacing
assets as they age.  Similarly, cost-based pricing rules, while having the
potential to encourage the efficient use of, or investment in, infrastructure,
are unlikely to provide the optimal incentives for the access provider to
minimise the costs of providing the access service.

When regulating the price of access it is important to recognise the trade-
offs and limitations of the different pricing options.  The efficiency
properties of different pricing rules depend upon the circumstances in
which they are applied.  The number of access seekers, the variability of
demand for access over the day or the week, the rate of technological
change, the degree of vertical integration of the access provider and the
cost characteristics of the industry all affect the relative merits of different
pricing approaches.

In determining an approach to access pricing it is first necessary to
determine the relevant economic questions to be addressed and, to the
extent practicable, gauge their relative importance.  These economic
questions should be kept clearly in mind when designing and
implementing access pricing rules.
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The aim of this paper is to describe the advantages and limitations of some
of the access pricing approaches available to the regulator and explore
their efficiency properties under different circumstances.  The discussion
points to the conclusion that in access pricing one size does not fit allone size does not fit allone size does not fit allone size does not fit all.  As
the relevant economic questions differ on a case-by-case basis, so will the
optimal access pricing approach.

In the next section of the paper the problem that access regulation aims to
address is briefly described.  In the following section the economic
efficiency issues in access pricing are described.  Approaches to access
pricing available to the regulator are described in section 4.  In section 5,
specific cost-based methodologies to determining access prices are
discussed.  This is followed in section 6 by a discussion of the limitations
of cost-based rules and possible alternatives.  The final section concludes
by briefly examining the access pricing approach of regulators in Australia.

2.  Aims of  access regimes2.  Aims of  access regimes2.  Aims of  access regimes2.  Aims of  access regimes

The most common access problem arises where access to a service is
necessary to compete in other parts of a vertical production chain.
Typically, access to a service is necessary in order for a provider to enter
and compete in a downstream market.  For example, access to a rail
network is necessary for a service provider to compete in the provision of
rail transportation services.

For an access problem to exist however:

! there must be no viable alternative to the access service that can be
used to produce the downstream service;

! there must be no viable alternative to the downstream service that
does not require the access service as an input;

! it must be infeasible or uneconomic for more than one (or a few)
providers to provide the access service; and

! the market for providing the access service must not be contestable.

The primary aims of an access regime depend on whether the access
provider competes with access seekers in the downstream market (i.e.
whether the access provider is vertically integrated).

If the access provider is not vertically integrated into the downstream
market, then the access problem is primarily a monopoly problem.  If not
vertically integrated, it is usually in the interests of the access provider if
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competition in the downstream market is unimpeded and if low cost
providers can displace higher cost providers.1  However, in order to
maximise profits, the access provider, if unconstrained, will charge a price
for the access service above the economic cost of providing the service (the(the(the(the
monopoly problem)monopoly problem)monopoly problem)monopoly problem).  This will restrict the use of the service below a level
that will maximise economic welfare and will result in under investment in
the infrastructure used to provide the service.

If the access provider is vertically integrated (that is it competes in the
downstream market) it may have a further incentive to limit or distort
competition in that market by favouring its own operations over other
providers (the competition problem)(the competition problem)(the competition problem)(the competition problem).2

Both the monopoly and competition consequences of the access problem
will lower economic welfare.  The inflated price of access will in turn flow
through to higher prices in the downstream retail market.  This will result
in under consumption of the downstream service today and in the future.
Furthermore, distorted or limited competition in the downstream market
will likely inflate costs in that part of the production chain and likely
reduce the range and quality of the services available to consumers in that
market.  This will also reduce economic welfare.

3.  Efficiency issues in access pricing3.  Efficiency issues in access pricing3.  Efficiency issues in access pricing3.  Efficiency issues in access pricing

Access regulation involves two steps.  First is the decision of whether to
regulate access.  Second is the decision of how to regulate the price of
access (assuming that it is decided that access should be regulated).

The first decision cannot be made independently of the second.  In
considering whether to regulate access regulators undertake (or should
undertake) an analysis of the costs and benefits of doing so.  That is they
undertake (or should undertake) an analysis of the future ‘with and
without’ regulation.3  The future with regulation can only be assessed if
one has in mind how the price of access will be determined.

                                                

1   One exception to this is if the access provider inhibits the access of particular firms in order to
gain some leverage in another market.

2  One circumstance where this may occur is if providing access might undermine profit-
maximising price discrimination in the downstream market.

3 This seems implicit in the Australian access legislation.  For example, under the access regime
in the telecommunications industry the ACCC is asked to consider whether access regulation
(declaration) of certain services will ‘promote the long-term interests of end-users’.  Arguably
this requires an assessment of the long-term interests of end-users with and without declaration.
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In considering whether to regulate access and how the price of access
should be set, it is important to comprehend the role that prices play in
affecting economic behaviour.  Prices affect decisions to use the service, to
invest in infrastructure to provide the service, to enter and compete in the
downstream market and so on.  The aim of access regulation is to alter
prices in a manner that encourages more economically efficient decisions.

Four broad classes of decisions are affected by the price of access.  They
are:

! decisions to use the access service;

! decisions to invest in assets to increase the amount of the access
service provided or to continue to provide the access service in the
future;

! decisions of how to produce the access service; and

! decisions to enter and compete in downstream markets.

Decisions to use the access serviceDecisions to use the access serviceDecisions to use the access serviceDecisions to use the access service

Access regulation creates the rights of third parties (access seekers) to use
an access service.  As a general principle, access seekers will make efficient
decisions concerning how much of the access service to use and when to
use it if they capture all the benefits and bear all the costs imposed on
society by those decisions.  This will usually be the case if the access price
reflects the economic cost of providing the last unit of the service provided.
For example, say it costs $1 to convey another call over a
telecommunications network.  If the price of this service equals $1 those
access seekers who value the service at at least the economic cost will
purchase the service and those that value the service at less than the
economic cost will not purchase the service.

The economic cost (or opportunity cost) consists of two parts.  First are the
costs of the resources used to provide the services (the costs of production)(the costs of production)(the costs of production)(the costs of production).
Second are the costs of displacing other users of the service (the costs of(the costs of(the costs of(the costs of
congestion)congestion)congestion)congestion).  These costs differ depending on whether providing an
additional unit of the service requires an increase in the capacity of the
infrastructure and whether it is possible to increase the capacity of the
infrastructure.

If the price of access exceeds the economic cost of providing another unit
of the service then too little of the service will be used.  That is if the price
of access exceeds the cost of providing the service, access seekers who
value the service at greater than the cost of providing it will nevertheless be
discouraged from using it.
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If the price of access is below the economic cost of providing another unit
of the service then the available services will not go to the users that value
them most highly.  That is if the price of access is lower than the cost of
providing the service, access seekers who value the service at less than the
cost of providing it will nevertheless be encouraged to use the service
creating excess demand.  Non-price mechanisms used to ration this
demand is unlikely to result in the efficient allocation of the service among
users.

Decisions to invest in assets to provide the access serviceDecisions to invest in assets to provide the access serviceDecisions to invest in assets to provide the access serviceDecisions to invest in assets to provide the access service

Investment decisions concern how much of the access service will be
provided in the future.  Access providers make two types of investment
decisions.  First is the decision to replace assets in order to provide the
access service in the future.   Second is the decision to augment capacity to
expand the amount of the access service provided.

Efficient replacementEfficient replacementEfficient replacementEfficient replacement

It is economically efficient for the access provider to replace the assets
used to provide the access service so long as the value of the services
provided in the future using the infrastructure (appropriately discounted)
exceeds the replacement cost of the infrastructure.  For example, if users
place a low value on the use of part of a railway line, then as the line
becomes inoperable or the cost of operating the line increases, it may be
economically efficient for the line to be closed down.

In order to encourage the access provider to replace the infrastructure
(assuming it is efficient to do so), the expected revenues (net of any
operating costs) of providing the service over the economic life of the
assets must exceed the replacement cost of the asset.

Efficient expansions of capacityEfficient expansions of capacityEfficient expansions of capacityEfficient expansions of capacity

It is efficient to expand capacity so long as the value of the additional
services provided in the future using the additional capacity (appropriately
discounted) exceeds the value of the  resources used to develop or enhance
the infrastructure.  For example, consider the decision to construct another
runway at an airport.  It is economically efficient to construct the runway
so long as the value of the services from the runway over its economic life
are greater than the cost.

In order to encourage the access provider to expand capacity (assuming it
is efficient to do so), the expected revenues (net of operating costs) of
providing the additional amount of the service over the economic life of
the assets must exceeds the costs of the increase in capacity.
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Efficient build-buy decisionsEfficient build-buy decisionsEfficient build-buy decisionsEfficient build-buy decisions

The discussion above assumes that it is only feasible for the access service
to be provided by one provider.  Although that may the case in most
access cases, in some circumstances duplication of an existing facility may
be feasible and economic.  For example, technical progress in  the
telecommunications industry is changing the economics of duplicating
parts of telecommunications networks that until recently were considered
natural monopolies (e.g. parts of the local loop).

Access prices should not distort the decision of the access seekers or other
investors to by-pass the existing access provider by investing in alternative
infrastructure.  It should be noted however, that if duplication is
economic, then this itself will limit the scope for the access provider to take
advantage of its market power reducing the size of the access problem in
the first instance.

Decisions of how to provide the access serviceDecisions of how to provide the access serviceDecisions of how to provide the access serviceDecisions of how to provide the access service

It is economically efficient if access providers produce the efficient level of
the access service at the lowest possible resource cost.  How the access
service is provided involves a number of decisions including the choice of
technology, the mix of capital, labour and material inputs, and the level of
capital, labour and material inputs.  Access prices, and how they are
determined, can affect all of these decisions.

Efficient choice of technologyEfficient choice of technologyEfficient choice of technologyEfficient choice of technology

It is optimal to replace existing capital with superior technology if the
superior technology reduces the total cost of providing the service.  If the
existing capital is at the end of its useful life, then so long as the new
technology reduces the total cost of providing the service (holding constant
other factors such as service quality), then the new technology should be
adopted.  If the existing capital is not at the end of its useful life, then it is
efficient to replace it if the total cost of providing the service with the new
technology is less than the variable costs (excluding capital costs) of
providing the service with the existing capital.

An access price should not artificially bias the use of one technology over
another in the provision of a service or distort the timing of the adoption of
an new technology.

Efficient mix of inputsEfficient mix of inputsEfficient mix of inputsEfficient mix of inputs

Access providers face choices in the mix of inputs used to provide the
access service.  Although the basic infrastructure required to provide a
given level of service is largely given, there is some scope for substitution
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between capital and labour at the margin.  For example in the
development of IT systems.  Resources will be used efficiently if access
providers use the lowest cost mix of capital, labour and material.  An
access pricing rule should not artificially bias the mix of inputs.

Efficient level of inputsEfficient level of inputsEfficient level of inputsEfficient level of inputs

It is economically inefficient to waste resources.  That is to use more
capital, labour and materials than necessary to produce the efficient level
of the service.  The approach to determining an access price should
encourage the access provider to use resources as productively as possible
in providing the service.   That is the access price, or the approach for
determining the access price, should provide incentives for the access
provider to improve productivity and minimise the costs of production.

Decisions to enter and compete in the downstream marketDecisions to enter and compete in the downstream marketDecisions to enter and compete in the downstream marketDecisions to enter and compete in the downstream market

In most circumstances, competition or the threat of competition in a
market is a major driver of encouraging firms to reduce costs, innovate
and provide the range and quality of services demanded by consumers.
The access price will affect the decisions of access seekers to enter and
compete in the downstream market.  Assuming that competition in the
downstream market is efficient,4 the access price should allow access
seekers to enter and compete based on their relative merits.  That is, all
else equal, it should allow more efficient providers to displace less efficient
providers.5

4.  Access pricing methodologies4.  Access pricing methodologies4.  Access pricing methodologies4.  Access pricing methodologies

Governments and regulators in Australia have identified access problems
in number of industries including electricity, gas, telecommunications, rail
and airports.  The characteristics of these industries and the access
problems differ.  In telecommunications for example, access providers are
vertically integrated into downstream markets.  This brings the
competition problem to the fore.  In other industries, such as airports, the

                                                

4 Once case where entry and competition in the provision of the downstream service may not be
efficient is where the access service and the downstream service are part of the same functional
market.  In this case,  it may be less costly to have one provider provide both services.

5 This is not to say that all access seekers should face the same access price.  But rather, if two
providers in the downstream market are in all other respects are the same,  the provider  with
the lower costs should be able displace the access provider with higher costs.
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degree of vertical integration, although an issue in some circumstances, is
less important.  The monopoly problem is more important.

Even within industries, the particular markets or circumstances which are
captured by access regulation differ.  For example, the ACCC has decided
to regulate access to fixed-line telephony services, mobile telephony
services and Pay TV services.  In fixed-line telephony, the ACCC has
chosen to regulate services from access to the local loop to the resale of
local calls.  The economic decisions affected by access regulation and the
issues that should be considered in developing an access pricing rule differ
in all these cases.

There are five broad approaches to determining the price of an access
service.  No pricing methodology ‘first best’ promotes all aspects of
economic efficiency.  Pricing to achieve economic efficiency involves
compromise.

Approach 1:  Declare an intention not to interveneApproach 1:  Declare an intention not to interveneApproach 1:  Declare an intention not to interveneApproach 1:  Declare an intention not to intervene

One approach is to choose not to intervene in the regulation of the access
service.  That is to allow the price of access to be determined by
commercial agreement between the access provider and access seekers
with no recourse to the regulator.

Approach 2:  Market-based approachesApproach 2:  Market-based approachesApproach 2:  Market-based approachesApproach 2:  Market-based approaches

A second set of approaches use market mechanisms to determine the
access price.

Competitive bidding to be the access provider

One approach is to establish a competitive bidding process to become the
access provider.  Under this approach parties bid to become the access
provider by specifying the price at which they are willing to supply the
access service.  The access price is determined through this bidding
process.

Establish property rights over the access service

Another approach is to establish property rights over the use of the access
service.  That is to either allocate access rights and allow those rights to be
traded or to periodically auction the access rights.

Approach 3: Retail minus approachesApproach 3: Retail minus approachesApproach 3: Retail minus approachesApproach 3: Retail minus approaches

A third set of approaches to determining access prices are based on the
price of the service in the downstream retail market.  The Efficient
Component Pricing Rule (ECPR) is a one such approach.  The ECPR
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price consist of two parts.   The first part are the costs incurred by the
access provider that are directly attributable to providing the access
service.   The second part is the loss of profits incurred by the access
provider as a result of providing the access service.

So for example, say the access provider loses one unit of sales in a
downstream market for each unit of access provided and earns $5 profit for
each unit it sells in that market.  Further, assume the directly attributable
costs of providing the access service are $7.  The ECPR access price is
therefore $12 ($5+$7).  ECPR is usually coupled with a price cap on the
prices of the downstream services.

Approach 4: Price or revenue capsApproach 4: Price or revenue capsApproach 4: Price or revenue capsApproach 4: Price or revenue caps

Price caps set a maximum price the access provider can charge and a
schedule of the maximum (minimum) increase (decrease) of the price over
time.   In Australia, this is usually done using a CPI-X formula.   Price
caps are automatically adjusted for inflation (consumer price index)
together with a reduction reflecting future cost savings (X).

Revenue caps operate in a similar manner.  The regulator sets a maximum
revenue that the access provider can earn over a given period (say a year).
As with a price cap this is adjusted over time based on the rate of inflation,
anticipated improvements in productivity and so on.

Approach 5: Cost-based pricing methodologiesApproach 5: Cost-based pricing methodologiesApproach 5: Cost-based pricing methodologiesApproach 5: Cost-based pricing methodologies

Cost-based pricing methodologies are based on some measure of the costs
of producing the access service.  As described below, there are a number of
cost-based methodologies differing in terms of the costs included and how
they are measured.

5. Cost-based pricing methodologies5. Cost-based pricing methodologies5. Cost-based pricing methodologies5. Cost-based pricing methodologies

Although a number of approaches could be used to determine the price of
access, the approaches most commonly adopted by regulators in Australia
are based on the cost of providing the service.

The immediate attractiveness of cost-based regulation seems compelling.
As noted above economic efficiency dictates that prices be based on the
economic cost of providing the service (at the margin).  There is also a
notion of fairness attached to cost-based pricing.  Many of the cost-based
pricing methodologies used in Australia aim to allow the access provider
to achieve a fair return without exploiting its market power.
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While cost-based pricing may have immediate appeal it should be
recognised that the outcomes are unlikely to be efficient.   Nevertheless in
some or many circumstances cost-based regulation of access prices may
provide the best outcome.  However the efficiency properties of cost-based
pricing (compared to other approaches) differ on a case-by-case basis, as
do the relative merits of different cost-based pricing methodologies.  The
advantages and limitations of cost-based pricing methodologies must be
recognised.

Which cost-based methodology?Which cost-based methodology?Which cost-based methodology?Which cost-based methodology?

There are a number of cost-based pricing methodologies, each designed to
address different aspects of economic efficiency.  The choice between them
should depend upon the economic question being addressed.  It is
therefore vital in determining which cost-based pricing methodology to
employ, that the economic decisions that the price is likely to affect are
clearly specified.  For example, if it is unlikely that the capacity of a
facility will be increased or if the decision to do so are made outside the
market (by government decree for example), then it makes no economic
sense to adopt a methodology designed to encourage efficient decisions to
augment such capacity.  It is more logical to develop a pricing approach to
encourage the efficient use of the facility or the efficient maintenance of
existing capacity.

Specifying the economic decisions the price will affect is also important
when implementing cost-based regulation.  The regulator must make a
range of decisions in implementing cost-based pricing, including the
manner in which assets are valued, which costs to include, and so on.
These decisions should be consistent with the rationale for selecting the
cost methodology in the first place.  For instance, if the rationale for
selecting a particular cost-based methodology is to ensure that the access
provider can achieve sufficient returns to continue to provide the service
into the future, then a replacement cost asset valuation methodology may
be preferable to a historical cost methodology.

The merits of a number of cost-based pricing methodologies are discussed
below.

Short-run marginal or incremental cost

Short-run incremental cost (SRIC) is the per unit cost of providing an
additional increment of the service today.  SRIC captures the cost imposed
on society by the decision of the access seeker to purchase another unit or
increment of the service.6

                                                

6  Marginal cost is the increase in the cost of an infinitesimal increase in the amount of the service
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SRIC only includes those costs that directly increase as a result of  the
decisions to purchase more of the service.  That is those costs that are
directly attributable to providing the additional service.  At the time the
access seeker is deciding to purchase an additional unit of the service a
number of inputs cannot be changed.  SRIC only includes  the costs of the
inputs that are varied in order to provide the additional service.7  For
example, the SRIC of providing a transport service on a existing railway
system only includes such costs as the extra maintenance and labour costs
incurred in providing the service. As the capital cost of the railway
network are unaffected by the decision to provide the additional unit of the
service, it is not included in SRIC.

An access price based on SRIC will encourage the efficient use of the
service.

Although SRIC should include both production and congestion costs, it is
difficult for the regulator to observe or measure the later.  As a result, from
a practical perspective, it may only possible for the regulator to implement
SRIC based on production costs.  This is a major shortcoming of SRIC
pricing.  Basing the access price on the short-run incremental production
cost will not provide sufficient returns to encourage the access provider to
either replace existing infrastructure or to expand capacity.  Efficient use of
the service today will be traded-off against inefficient underprovision of the
service tomorrow.

Long-run marginal or incremental cost

Long-run incremental cost is the per unit cost of providing an additional
increment of the service assuming all factors of production can be varied.
The aim of LRIC pricing is to confront the access seeker with the cost of
increasing the amount of the service provided at the point in time when
the current infrastructure reaches capacity.   The initial intuition is
compelling.  If the infrastructure is at capacity, then an additional unit
should be provided only if the value placed on the unit exceeds the costs of
providing it (including the costs of expanding capacity to do so).

This intuition may lead to the view that pricing based on long-run
incremental cost will result in the efficient use of the service and efficient
investment.

                                                                                                                               

provided.  Incremental cost is the average cost of a discrete increase or increment in the amount of
the service provided.

7 SRIC also includes the costs of congestion if the infrastructure is used to capacity.  As SRIC only
includes the directly attributable costs, it does not include the common costs of providing the
service. Common costs are the costs incurred with the production of multiple services. Common
costs are not avoided unless the production of all service within the group ceases.
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However, as noted by King (2000), in most access cases, pricing at long-
run incremental cost will not encourage either efficient use or efficient
investment decisions.8  In fact determining an access price that encourages
efficient decisions concerning when to augment capacity is difficult.

To see this it is necessary to recognise that it is efficient to invest in
additional capacity if the value placed on the services provided by that
capacity exceed the cost of augmenting capacity.  In competitive markets
the signal to increase capacity is the price.  As existing capacity is reached
the price increases to ration demand.  Once the price reaches a certain
level it encourages an investor to augment capacity.  For example, high
and increasing prices for electricity during periods of peak demand
eventually encourage investors to enhance electricity generation capacity.

The same price signals are absent in access regulation.  Although it is
possible to allow the price of the access service to be bid up once capacity
has been reached this will not encourage the efficient expansion of
capacity.  The access provider will simply allow the lack of capacity to bid
up the price to the monopoly level.  The monopoly problem remains.

Pricing at long-run incremental cost may provide a second-best solution,
but only under limited circumstances and only if implemented correctly.

To demonstrate say an access regime obligates an access provider to meet
all demand at the regulated price.  Furthermore, assume that the regulator
sets the price of the service at the long-run incremental cost. Further, say
capacity must be augmented in large increments (for example another
airport runway).  Clearly if the access provider is required to provide the
service as soon as current capacity is exhausted, the investment will be
made too early.  An alternative approach is for the access provider or
regulator to determine when capacity should be augmented based on the
amount of unmet demand.  Neither are likely to produce efficient
outcomes.  Furthermore, pricing at long-run incremental cost will not
allocate existing capacity efficiently during the period between the time the
current capacity is filled and the new capacity comes on line.  In the
presence of lumpy capacity, setting an access price based on the long-run
incremental cost with neither encourage the efficient use of existing
capacity or efficient decisions concerning when to augment capacity.

Even if capacity is not lumpy, for long-run incremental cost to encourage
efficient decisions to use the service and to invest in capacity it must be
implemented correctly.  It is often the case that the demand for
infrastructure services varies over the day, week or year.   For example, the

                                                

8 King, S. Access: what, where and how, in Productivity Commission, Achieving Better Regulation
of Services, Conference Proceedings, June 2000, pp.63-93.



13131313

demand for the use of an airport runway varies over the time of day.  It is
demand during the peak periods that determines the required capacity.  It
is economically efficient for capacity to be expanded when the value
placed on the additional capacity by users during those periods exceed the
cost.  As a result, long-run incremental cost pricing will only encourage
efficient use and investment decisions if users during those periods face
that price.  Users during other periods should face the short-run
incremental cost of the service.  By failing to recognise this and charging a
uniform price to peak and off-peak users, long-run incremental pricing will
neither encourage efficient use or efficient investment decisions.

A final shortcoming of LRIC pricing is that, in the presence of economies
of scale9, the revenues from pricing at LRIC will not provide sufficient
returns to the access provider to fund replacement investment.  This may
discourage the access provider from replacing the assets as they age or
provide a poor signal to investors considering investing in regulated assets
in the future.

Long-run average cost

A pricing approach that potentially provides the access provider with
sufficient returns to maintain and replace its capital is long-run average
cost.  Long-run average cost (LRAC) is the total cost of providing the
service (including the cost of capital, labour and materials) divided by total
amount of the service provided.  Revenues based on the long-run average
cost provides the access provider with sufficient revenues on an on-going
basis to recover the cost of replacing the infrastructure to provide the
provide without allowing the access provider to take advantage of its
market power.10

A second useful property of LRAC is, if measured in a certain way,11 it
limits the scope for vertically-integrated access providers to favour their
own operations in the downstream market.  Although in the short term the
access provider can price as low as SRIC to its own operations, doing so
will not be unsustainable in the long term.

                                                

9 In the presence of economies of scale, the average or per unit cost of the service decreases at the
amount of the service increases.  As a result, the average cost of a discrete increase in the
amount of the service provided (incremental costs) will be below the average cost of providing
the total amount of the service provided .

10 This assumes there are no common costs or interdependencies in demand.

11 For example, based on a replacement cost asset valuation.
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However, for similar reasons to those explained above fro LRIC, LRAC
will not encourage the efficient use of the service or encourage efficient
decisions concerning the timing of augmenting capacity.

Multi-part pricing

In theory at least the problem of providing the access provider with
appropriate incentives to invest in the infrastructure to provide the access
service and to encourage the efficient use of the service can be addressed
using multi-part pricing.  The simplest multi-part price is a two-part tariff.
A two-part tariff consists of an up-front (entry) fee to cover the costs of the
infrastructure to provide the service and a per unit price equal to the short-
run incremental cost of providing the service.  The per unit price is
designed to encourage the efficient use of the access service, while the up-
front fee is designed to provide the access provider with incentives to
efficiently invest in the infrastructure to provide the service.  For example,
in providing a railway service to coal producers, an up-front fee would
cover each mine’s portion of the capital costs, while the second part of the
tariff would cover the short-run incremental cost per tonne of coal
transported.12

Potentially multi-part pricing can overcome many of the deficiencies of the
cost-based pricing rules described above.  Multi-part pricing rules are not
common in access pricing however, mainly because of the informational
requirements necessary for the regulator to set efficient up-front fees.

The size of the revenues from the up-front fee and how the fee is set for
different access seekers can have important implications for the size of any
efficiency advantages of a two-part tariff.

In order to encourage the efficient use of the service the up-front fee should
not discourage access seekers from purchasing the access service.  If the
up-front fee is too high, some access seekers may decide not to purchase
any of the service despite valuing use of the service at more than the short-
run incremental cost of providing it.  The up-front fee will result in under
use of the service.  In order to avoid this, the regulator must set up-front
fees in a manner which does not discourage any (or many) access seekers
from deciding not to purchase the service.  The regulator must also ensure
that the up-front fee covers the cost of the investment.  This requires the
regulator to have information on the values that different access seekers
place on purchasing the service.  It is unlikely that the regulator has this

                                                

12   This example was taken from Freebairn J. & Trace K., 1992, “Efficient Railway Freight Rates:
Australian Coal”, Economic Analysis and Policy, 22,  pp.22-38.
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information or that access seekers will be willing to reveal it.
Furthermore, in order for non-uniform up-front fees to be sustainable, the
regulator must be able to prevent resale of the service.

The size of the up-front fee can also have an affect on efficient investment.
Gans and Williams (1999) show that the timing of the decision to invest
and who will invest will depend upon the size of the up-front fee.13  They
argue that the up-front fee should be set so as to replicate the contribution
that the access seeker would have made (in terms of contributing to
capital) if it had been a party to a joint venture that constructed the asset at
the outset.  Such an up-front fee will apportion the costs of the assets in
accordance with the value that each party is likely to derive from its use
over the life of that asset.  If the regulator sets a up-front fee that is too
high, then for future investments there will be a race to be the access
provider.  If it is too low then each party will wait until the other party has
made the investment and then seek access.  Although this approach has
merit, in practice it may be difficult to ascertain the value that each party is
likely derive from the use of the asset.

6.  Limitations and alternatives to cost-based6.  Limitations and alternatives to cost-based6.  Limitations and alternatives to cost-based6.  Limitations and alternatives to cost-based
pricingpricingpricingpricing

No matter which version of cost-based pricing is chosen, they have their
limitations.  In some cases these limitations may offset the advantages of
cost-based pricing.  Alternatives to cost-based may be preferable.  It is
important to be aware of the general limitations of cost-based pricing and
the alternatives available.  Some of these limitations and possible
alternatives are discussed below.

Cost-based pricing may not encourage efficient decisions of how toCost-based pricing may not encourage efficient decisions of how toCost-based pricing may not encourage efficient decisions of how toCost-based pricing may not encourage efficient decisions of how to
provide the access serviceprovide the access serviceprovide the access serviceprovide the access service

As a cost-based price is determined by reference to the access provider’s
actual costs, there is always the possibility that the access provider will
alter those costs (by altering how it provides the service for example) in
order to increase the price.

For example, consider an access price based on the long-run average cost
of providing the service.  The long-run average cost consists of:

                                                

13 See, for example, Joshua Gans and Philip Williams, “Access Regulation and the Timing of
Infrastructure Investment”, Economic Record, Vol 75, June 1999, pp 127-138.
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Value of asset base multiplied by ‘allowable’ return on capital
 plus depreciation costs plus operating costs divided by the total
quantity of the service

In order to partly overcome information asymmetries and to ensure the
price is based on ‘efficient’ costs, regulators often benchmark operating
costs.  Over time, in order to disguise inefficiencies, this may encourage
access providers to inefficiently alter their mix of inputs toward capital.

Similarly, given uncertainty concerning the required risk-adjusted cost of
capital there is a tendency for the regulator to err on the high side (in order
to ensure the access provider does not run down its capital stock).  A
higher than required return on capital will encourage the access provider
to inefficiently alter its mix of inputs toward capital.  It may also
discourage and delay the access provider from adopting more efficient
technology.  If the ‘allowable’ rate of return is above the required rate of
return, the access provider has an incentive to maximise the asset base.
This may discourage the access provider from implementing capital-saving
technological change.

To the extent that the access provider can alter its mix of inputs in this way
or delay the implementation of technological change, the advantages of
cost-based regulation are reduced.

An approach that reduces some of these problems is price cap regulation.
Under a price cap, the access provider usually has stronger incentives to
minimise the costs of providing the service.  Any difference between the
price and the costs of production accrues to the access provider.  As a
result, the access provider has an incentive to maximise the difference (i.e.
minimise costs).  The difficulty with price cap regulation is ensuring that
the starting price and the price path are efficient.  Ideally neither of these
should be based on the observed costs of the access provider.  Such an
approach will generate the same problems as with cost-based regulation.
Rather they should be based on benchmarks.

Cost-based pricing is inappropriate in the presence of congestionCost-based pricing is inappropriate in the presence of congestionCost-based pricing is inappropriate in the presence of congestionCost-based pricing is inappropriate in the presence of congestion

In circumstances where a facility is congested and cannot be expanded
cost-based pricing has little merit.  As noted above, in such circumstances
the economic cost of using the access service includes the costs of
displacing another user.  As pricing based on the production cost of the
service does not capture this cost it will not encourage the efficient use of
the service.

In such circumstances market mechanisms are preferable.  One approach
is to allocate the property rights over the access service and allow trading.
Another approach is to auction the access service.  In both cases however
is important to ensure that the access provider does not receive the
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economic rents created by the congestion.  This will encourage the access
provider to create congestion.

Cost-based pricing is unlikely to result in the efficient recovery of commonCost-based pricing is unlikely to result in the efficient recovery of commonCost-based pricing is unlikely to result in the efficient recovery of commonCost-based pricing is unlikely to result in the efficient recovery of common
costscostscostscosts

Common costs are costs common to the production of a range of services.
For example, a range of services including local calls, national long-
distance calls, international calls, etc. are provided using elements of the
same telecommunications network.  The costs of network elements (such
as the line connecting a households to the network) are incurred if one or
all of these services are provided.

Cost-based pricing may involve the allocation of common costs between
the access service and other services provided using the same
infrastructure.  The most efficient manner in which to recover common
costs is to allocate them across the services based on the relative
responsiveness of their demands to an increase in the price.  That is, in
addition to the costs directly attributable to providing individual services,
there should be mark-up to recover the common costs.  The mark-up
should be greater the less responsive is the demand for the service to an
increase in its price.

It is extremely difficult for a regulator to determine the efficient allocation
of common costs.  The allocation of common costs is best left to the access
provider.  However, left unconstrained, a vertically-integrated access
provider has an incentive to allocate common costs in a manner that will
distort competition in the downstream market.

In such a circumstance the ECPR provides a mechanism where the
regulator can avoid allocating common costs, yet allow for efficient
competition in the downstream market.

The first advantage of the ECPR is that, if implemented properly, it will
ensure ‘efficient’ entry and competition in the downstream market.  Under
the ECPR, it will only be profitable for a firm to enter the downstream
market if the firm’s costs of providing the service are at least as low as the
costs incurred by the access provider in its operations in that market.
Further, by compensating the access provider for any loss of profits in the
downstream market, the ECPR removes the disincentive faced by the
access provider to provide access to lower cost competitors.

The second advantage is that as the access provider is free to set the
relative prices of the service in the retail market, it can alter those relative
prices in a manner to efficiently recover the common costs (i.e. the
regulator can leave the recovery of the common costs to the access
provider).
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 The major disadvantage of ECPR is that although it address the
competition problem, it does not address the monopoly problem.  The
proponents of ECPR suggest that to address the monopoly problem ECPR
must be implemented in tandem with a retail price cap.

Cost-based regulation involves information asymmetriesCost-based regulation involves information asymmetriesCost-based regulation involves information asymmetriesCost-based regulation involves information asymmetries

Implementing cost-based regulation is information intensive.  For
example, determining the long-run average cost of providing the service
requires information on the value of assets, the appropriate risk-adjusted
rate of return, depreciation rates and profiles, operating costs, taxation
liabilities, the quantity of the service and so on.  Furthermore, as access
prices are usually set periodically, it requires forecasts of these costs and
these quantities over time.

The access provider is best placed to provide this information to the
regulator.  However, as the access price depends upon this information the
access provider has limited incentives to reveal the required information.
Often the issue is not what information is provided, but what information
could be provided but is not either because the regulator does not know
how to ask the appropriate questions or does not know the information
exists.

This information asymmetry can be overcome in some circumstances by
developing a competitive bidding process to become the right to be the
access provider.  If the major concern of the regulator is to ensure the
access price provides sufficient returns to on-going investment without
allowing the access provider to exploit its market power, then this can be
achieved by such a process.

As noted by Demsetz (1968) a competitive bidding process whereby the
prospective buyer(s) call for bids to provide the access service will
constrain the market power of the access provider.14  Even though it may
be efficient for there to be one only provider of the access service, so long
as there is competition for the right to be that provider, the market power
of the provider will be constrained.

One example may be to lease an airport based on bids which include the
airport operators proposed charges for providing landing and take-off
services.  So long as there is competition among potential lessees, such
competition will push the charges to competitive levels.

The likely effectiveness of this approach will depend upon the ability of
purchasers to discipline the access provider for not meeting the

                                                

14 Demsetz, H. (1968) “Why regulate utilities?”, Journal of Law & Economics, 11,  pp.55-66.
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requirements of the contract.  One way this could occur is through limiting
the contract to a set period and repeating the bidding process at that time.
The scope for this to occur without discouraging the incumbent from
undertaking efficient investment depends upon the economic lives of the
infrastructure and whether or not the assets are sunk.15

Cost-based pricing may deter investment in new servicesCost-based pricing may deter investment in new servicesCost-based pricing may deter investment in new servicesCost-based pricing may deter investment in new services

One of the more significant concerns with cost-based pricing is the
prospect its application ex post may have on investment decisions ex ante.
This is particularly the case for investments in new services.   Investments
in new services with uncertain demand and supply characteristics are
inherently risky.  Although the upside may be significant, the downside
may be that the investor will lose his/her investment.  Regulation of the
price of access restricts the magnitude of the upside.  The temptation is to
regulate the service once the investment is proven to be a winner.
However, the expectation of this will deter efficient investments.  For
example consider the proposed Sydney to Canberra fast train.  The
investment is significant, as is the risk of the investment.  An expectation
that the regulator will intervene if the investment is successful will reduce
the expected returns ex ante.  As a result an otherwise economically
efficient investment may not proceed.

One approach to minimise these distortions is for the regulator to declare
an intention not to intervene or to provide the access provider with an
‘access holiday’ for an extended period.

7.  Some conclusions7.  Some conclusions7.  Some conclusions7.  Some conclusions

Regulation of access and regulatory intervention in the determination of
the price of access are imperfect.  Regulation is a blunt instrument and will
outperform the market (in terms of promoting economic welfare) only
where there is clear market failure.  Even then the market outcome may be
preferable.  However, there are circumstances of significant market failure
where well designed access regulation can improve economic outcomes.

                                                

15 For example Williamson (1976) “Franchise Bidding for natural Monopolies in General and with
respect to CATV”, Bell Journal of Economics, 7(1) Spring, pp.73-104 argues that where sunk costs
are involved that the incumbent will have sizeable advantages over potential rivals when contracts
are re-tendered, thus diminishing the intensity of the rivalry between competitors.
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Access pricing rules affect the decisions of access seekers and access
providers.  The aim of an access regime is to encourage more efficient
decisions (compared to no regulation).  The success of access regulation in
doing so is heavily dependent upon the approach the regulator adopts to
setting access prices and how the approach is implemented.

Access prices involves trade-offs and compromise.  No one access pricing
approach is appropriate in all circumstances.  In order to identify the most
appropriate access pricing approach, then at a minimum the following
tasks must be undertaken.

Task 1: Identify the access problem

Is it a monopoly problem or a competition problem or both?

Task 2: Identify the economic decisions that the access price is likely to
affect and assess their relative importance

Will the price affect the use of the infrastructure?  Will it affect investment
decisions?   If so which investment decisions?

Task 3:  Identify the relevant characteristics of the industry

Are there significant common costs?  How does the demand for the access
service affect the demand for the other services provided by the access
provider?   What is the scope for the duplication of the infrastructure?
What is the rate of technical progress?  Does the demand for the service
vary over the day or week?  Is there a significant proportion of sunk costs?

Task 4:  Identify what information is available to the regulator and
whether it can be verified

Are costs readily available or estimated?  Can costs be readily verified?
Are accurate price benchmarks available?

Only by clearly defining the problem and identifying the issues specific to
problem can the appropriate access pricing approach be determined.
Adopting an access pricing approach on the basis that it has worked well
in another industry or for another service is unlikely to be successful and is
poor regulatory practice.

Although details differ, regulators in Australia tend to be favouring cost-
based access pricing based on the long-run average cost of providing the
service.  In the telecommunications industry, the ACCC has adopted total
service long-run incremental cost (TSLRIC) as a basis for regulating
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originating and terminating access services.16  TSLRIC, as implemented by
the ACCC, involves determining a per minute access price based on the
total cost of Telstra’s fixed-line network divided by the total minutes of
traffic using the network.17  In electricity transmission, the ACCC has
adopted a building block approach which sets a revenue cap based on the
total cost of the service.18  A similar approach has been adopted by Sydney
Airport in a proposal before the ACCC to increase aeronautical charges.19

By adopting long-run average cost, the ACCC seems to have a revealed
preference for ensuring that access providers have sufficient returns to
maintain their capital to provide the service.  That is to ensure that the
revenue stream in the future is sufficient for the access provider to replace
assets without allowing the access provider to take advantage of its market
power.  Although this may be the most important priority of access
pricing, it is necessary to be aware of the limitations of the using long-run
average cost pricing.  By its nature it is rate of return regulation and hence
is unlikely to promote efficient decisions concerning how access services
are provided.  Although it may provide sufficient returns to encourage
expansions of capacity, it will not encourage the efficient timing of that
investment.  It will also not encourage efficient decisions to use the service.

Furthermore, as recognised by the ACCC, in some circumstances other
pricing approaches achieve the same objectives more efficiently.20  In other
cases, other objectives are more important.21  These situations can only be
revealed by asking the questions described above.

                                                

16 ACCC, A Report on the Assessment of Telstra’s Undertaking for the Domestic PSTN
Originating and Terminating Access Services, July 2000

17 This description is simplistic.  The ACCC made a number of adjustments for line rental revenues,
access deficits, etc.

18  ACCC, Draft Statement of Principles for the Regulation of Transmission Revenues,  May 1999.

19  ACCC Sydney Airports Corporation Ltd, Aeronautical Pricing Proposal, Draft Decision,
February 2001

20 For example, the ACCC has recently proposed to use a price cap to regulate the price of mobile
telephony termination services primarily based on concerns that a cost-based approach would
require the Commission allocating the common costs of providing mobile telephony services.
See ACCC Pricing Methodology for GSM Termination Service, Draft Report, December 2000.

21   For example, the ACCC has recently decided to use a retail minus approach to regulate access
to local call resale on fixed-line telephony networks partly because of concerns that a cost-based
approach may deter efficient investment in telecommunications networks.  See ACCC Access
Pricing Paper – Local Carriage Service, November 2000.
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