Forms of price control
for the water industry

Report prepared for Ofwat by
DotEcon Ltd.
Confidential version (until publication by
Ofwat) - 12 June 2007

© •econ, 17 Welbeck Street, London W1G 9XJ, www.dotecon.com
No part of this document may be used or reproduced without permission.

Contents
1

Introduction

1

1.1

DotEcon remit

2

1.2

Our approach to the project

2

1.3

Structure of this report

3

2

Background

5

2.1

The water industry in England and Wales

5

2.2

Metering, water efficiency and managing leakage

7

2.3

Recent NAO review

8

2.4

Regulating the prices of water companies

11

2.5

Conclusions on water specific issues

16

3

Objectives and criteria

17

3.1

Ofwat objectives

17

3.2

Discussion of Ofwat’s twelve proposed criteria

18

3.3

Criteria employed in other regulated sectors

24

3.4

Possible additional criteria

25

3.5

Broader categorisation of criteria

27

3.6

Conclusions on criteria

29

4

Form of price control options

31

4.1

Rate or return vs. incentive based regulation

31

4.2

Setting an incentive based control

32

4.3

Revenue or price based controls

33

4.4

Pricing flexibility

36

4.5

Ofwat initial list of options

36

5

Form of price control options and incentives

40

5.1

Individual price caps and average revenue caps

41

5.2

Fixed revenue and dynamic revenue controls

44

5.3

Tariff basket controls

46

5.4

Lessons from four energy case studies

48

5.5

Brief overview of forms of control in three other UK sectors

52

5.6

Possible additional options

52

5.7

Conclusion on options

53

Annex 1: Bibliography

55

Annex 2: Case study of energy regulation in Australia

60

Annex 3: Case study of energy regulation in the United States

66

Confidential version (until publication by Ofwat) - 12 June 2007

i

Contents
Annex 4: Case study of energy regulation in Great Britain

69

Annex 5: Case study of energy regulation in the Republic of Ireland

73

Annex 6: Brief overview of airport regulation in Great Britain

79

Annex 7: Brief overview of telecommunications regulation in Great Britain80
Annex 8: Brief overview of postal services regulation in Great Britain

Confidential version (until publication by Ofwat) - 12 June 2007

81

2

Tables & Figures
Table 1: Ofwat proposed criteria ...................................................................... v
Table 2: Economic incentives on the consumer and on water companies ............. 10
Table 3: Average unmetered and metered household bills 2007-08 .................... 15
Table 4: Ofwat criteria for the assessment of forms of price control .................... 18
Table 5: Ofwat initial list of forms and variants of price control .......................... 37
Table 6: Taxonomy of options available to Ofwat.............................................. 39
Table 7: Summary forms of energy controls .................................................... 48

Figure 1: Average household consumption ........................................................6
Figure 2: Average household bills over price control periods .............................. 11
Figure 3: Ofwat's final determination of price limits .......................................... 12
Figure 4: The current water control approach .................................................. 12
Figure 5: The current water control formula..................................................... 13
Figure 6: Calculating the tariff basket weighted increase ................................... 14
Figure 7: Electricity distribution regulation in the main jurisdictions of the NEM.... 62
Figure 8: Gas distribution regulation in the main jurisdictions of the NEM ............ 63

Confidential version (until publication by Ofwat) - 12 June 2007

iii

Executive Summary
Recent concerns around incentives on water companies and the rationale
for reviewing the current form of price control…
Water companies provide water and sewerage services to households and
businesses across England and Wales. Following privatisation in 1989, the
industry regulator, Ofwat, has been setting the maximum prices that these
companies can charge alongside a series of defined outputs (e.g. to provide
a secure supply of water and maintain the condition of the asset network)
and quality requirements. To date, Ofwat has adopted a tariff basket
approach for the regulation of charges, covering both metered and
unmetered customers and relying on weighted revenues for setting the
control.
However, some concerns have been voiced in relation to water companies'
incentives to promote the efficient usage of water by their customers. The
National Audit Office highlighted this issue in its January 2007 report entitled
‘Ofwat – Meeting the demand for water’. Moreover, there are also questions
about companies out-performing expected revenue over recent years, and
whether this is due to genuine efficiencies or simply poor incentives on the
firms to provide accurate forecasts to Ofwat at the time of the controls being
set.
In light of these various concerns, Ofwat has commissioned DotEcon to
provide advice on the options for alternative forms of price control it might
consider employing and whether these might be able to address any
insufficiencies of the current approach. Ofwat has also sought advice on the
set of criteria it should employ against which to test the efficacy of these
options.
This report is informed by the general literature on forms of price controls
and the practical use of alternative forms both in other sectors (mainly gas
and electricity, but also including telecommunications, airports and post)
and in a selection of other countries (including Australia, the United States
and the Republic of Ireland). Finally, although Ofwat expects to undertake
its assessment of the various forms of control through the use of detailed
spreadsheet modelling, in this report we also provide some high-level views,
from a theoretical perspective, on the incentives associated with the control
options and the likely efficacy of the particular forms of control in addressing
key criteria and meeting the current challenges in the water industry in
England and Wales.

The objectives and criteria against which to assess alternative forms of
control…
Ofwat has already identified two core objectives for determining the form of
the price control. It considers that any control adopted should provide “the
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overall best incentives for companies to operate efficiently including the
incentive to pursue a cost effective level of water efficiency, and recover a
fair level of revenue from water customers”.1 Ofwat also proposed to
DotEcon an initial list of criteria that it believes, if met, could fulfil these two
objectives:
Table 1: Ofwat proposed criteria
Ofwat proposed criteria
1

Household bill stability

2

Implications for cost of capital

3

Strong incentives for general operating efficiency

4

Fair share of revenue out-performance between customers and
companies

5

Consistency of bill movements with price control

6

Strong incentives for cost effective water efficiency

7

Strong incentives to bill all possible customers

8

Reduce revenue gaming at price setting (i.e. conservative forecasts)

9

Impact on competition

10

Simplicity

11

Reduce revenue risk for company

12

Regulatory intervention

Source: Ofwat, March 2007

We reach four main conclusions in our review of the proposed criteria.
Firstly, we consider these twelve criteria to be broadly sensible and certainly
in line with those generally raised within the wider literature on objectives of
forms of control. This is particularly the case for criteria around such issues
as ensuring simplicity and reducing the revenue risk that firms are
ultimately subjected to. A number of the criteria are also necessarily
relevant for specific application to the water industry, for example around
the promotion of cost-effective water efficiency. The proposed list is also
supported by objectives and criteria employed in the case study sectors and
countries that we reviewed as part of this project.
Secondly, although we consider that each of the proposed criteria may be
individually relevant, we also believe that a few of these may benefit from
1

“Specification for Support to Ofwat’s form of price control approach”, February
2007

Confidential version (until publication by Ofwat) - 12 June 2007

v

Executive summary

minor reinterpretation. For example, in the case of bill stability there may
be benefit in distinguishing between prices moving smoothly over the course
of a single control and being smoothed from control to control period.
Thirdly, from our review of the literature, we consider that Ofwat may want
to take into account a few additional criteria, especially given the specific
concerns raised in the water industry. In particular, Ofwat may want to
consider supplementing its twelve criteria with the following additional four:

•

ensuring that the companies’ incentives to effectively meet demand are
not hampered;

•

affording the companies a level of pricing flexibility to respond to
demand or cost shocks and to ensure that prices adequately reflect
costs;

•

ensuring that the companies’ incentives to innovate are not distorted;
and

•

ensuring that the companies’ incentives to improve quality of service
are not adversely affected.

Finally, we consider that not all of these sixteen criteria will be as important
to Ofwat in informing its choice of different forms of control. For example,
where an incentive based RPI-X price control is in place, most reasonable
forms of control will broadly see that operating efficiency is promoted as
companies are incentivised to beat the control and keep efficiency savings
over and above the level of X. This example also shows that importance of
a criterion in selecting the form of a control does not necessarily reflect the
importance of the objective to Ofwat more widely. Another example arises
in the case of promoting competition in water provision. Where this is
limited so far and of less relevance than in other sectors, the form of control
need not be based on a decision on effects on competition. .
There is also potential significant overlap among these criteria, for example
in the case of seeking to minimise revenue risk and the effects of the form
of control on cost of capital. Therefore, for the list to be of more practical
use, we collapsed the criteria into a more manageable set and draw out here
those three (out of five) we consider to be most relevant for the choice of
the form of control in the water industry:

•

promoting allocative efficiency, by allowing pricing flexibility (to the
companies to respond to changes in demand or other developments in
the market), and incentivising
water efficiency. The billing of all
customers and the meeting of demand;

•

ensuring appropriate dynamics for prices, for example by ensuring bill
stability and consistency of bill movements with the price control; and

•

ensuring regulatory risk is minimised, for example by reducing the risk
on cost of capital and on revenue, and ensuring the fair share of outperformance of revenues (thereby reducing incentives for the gaming of
forecasts).
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The alternative forms of control available to Ofwat and the incentives they
create…
All options considered by Ofwat are examples of incentive-based regulation,
in which a control on prices is put in place for a fixed period to provide
incentives for cost efficiency. In setting such a control, Ofwat has the task
of estimating demand and costs in order to determine an ‘allowed’ revenue
and then converting this allowed revenue into prices that the companies
might ultimately charge over the course of the control.
Different forms of incentive-based control generally include the use of either
revenue-based or price-based measures. These may also include additional
features such as correction mechanisms that adjust the control say for
changes in market conditions or where there are unexpected cost or demand
shocks. Such forms of control are clearly not neutral in their effects on the
companies’ incentives.
The choice between revenue- or price-based controls affects the level of
revenue risk (i.e. the revenue the company receives when the level of
outturn demand over- or under-shoots expectations from when the control
was initially determined) that companies bear and also affects the flexibility
companies have in setting individual charges. Revenue-based controls can
transfer risk onto the companies being regulated (although the effects will
also depend on the cost function). Dynamic controls, which flex as volume
flexes, allow the company to be isolated from some of the risk.
Ofwat also has a choice whether to employ individual price caps or tariff
basket controls. Ofwat currently imposes tariff basket controls on the water
companies. Tariff baskets put in place a mechanism for weighting changes in
tariffs, allowing average baskets of individual tariffs to change as long as the
limit on the basket is not exceeded. This allows the firm to retain some
flexibility in the prices charged. As with revenue caps, the efficacy of tariff
basket controls will depend on the sizes of the baskets, the weights used to
set the tariffs and the extent to which there is pain or gain sharing as
between the companies and consumers. Further variants and hybrids of
these options, or additional constraints and correction mechanisms, may be
employed to fine-tune the resulting incentives on the companies involved.
Ofwat has proposed an initial list of the options that it would be expecting to
model. This list includes eleven options or variants:

•

three fixed revenue controls (one without and two with correction
mechanisms),

•

two dynamic revenue controls with different volume drivers built in (for
new properties or for volume changes generally),

•

five tariff baskets (as currently employed, with pain/gain sharing at
reviews or annually, with a notified item for water efficiency and an
average price cap), and

•

a hybrid option (average revenue yield control for households and fixed
for non-households).
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We make three main conclusions in our assessment of these options.
Firstly, we consider that the set of options proposed by Ofwat for its
modelling appears to be broadly in line with the wider literature and those
generally employed in other sectors and countries as reviewed as part of our
project. One type of control not included in the Ofwat list is that of separate
price caps for individual services. However, the literature also acknowledges
that these can be highly prescriptive and it is a form of control rarely
employed in other sectors or countries. As such, we do not consider its
omission as significant.
Secondly, we note that there appears to be a general trade-off as between
the revenue risk the companies are exposed to (and in turn the incentive to
revenue game) and bill stability that customers experience. We highlight
the following general points in relation to each type of control:

•

Fixed revenue controls may be beneficial for ensuring the companies
bear little revenue risk, though only in cases where costs are relatively
flat (i.e. economies of scale are present). However, fixed revenue
controls will not generally be seen to promote bill stability or provide
the incentive to bill all customers. In addition, the nature of correction
mechanisms employed will be particularly important for the revenue
gaming incentives of the companies (i.e. the incentive to mis-forecast
at the start of the control, in order to later reap rewards when the
forecasts are not realised);

•

Dynamic controls with specified volume drivers, including for example
in the case of new builds, may be particularly relevant for the case of
water. Revenue drivers, such as water billed, may also be employed.
In these cases, the companies would be isolated from certain revenue
risks and may have less of an incentive to revenue game;

•

Tariff baskets, as currently already used in the water industry, are likely
to be associated with a high degree of revenue volatility, which in turn
presents strong incentives for revenue gaming by the companies
involved. Depending on the basket employed, there may also be issues
around the efficient metering of customers and price differentials as
between metered and unmetered users; and

•

Hybrid controls, particularly those that separate out the treatment of
metered and unmetered users (or business and household usage), may
be important given the specific concerns in the water industry around
water efficiency and securing supply. As such, where Ofwat’s proposed
list highlights only one such hybrid for modelling purposes, we consider
that additional hybrids may be worth looking at.

Finally, given the issues highlighted above, we consider there to be a few
alternatives and hybrids that Ofwat may potentially augment its current list
with. These include:

•

Average revenue yield cap for household plus a cap on the average
charge per non-household megalitre;
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•

a dynamic revenue cap for households (with an allowance per net new
household) plus a cap on the average charge per non-household
megalitre;

•

variant asymmetric control options (for example, those where other
pre-identified demand shocks are allowed); or

•

options where interest rates on over-recovery are higher than on
under-recover, to disincentivise the companies from certain types of
over-recovery.

Our full report provides background on the water sector and its regulation,
discusses the above issues in greater detail, and sets out case studies of the
forms of control employed in other sectors and countries and a detailed
bibliography of literature and reports reviewed as part of this project.

Confidential version (until publication by Ofwat) - 12 June 2007

ix

Introduction

1 Introduction
1.

Where competition is not feasible or sufficiently strong to protect customers,
regulators may place periodic price and service standard controls on
regulated companies. The objectives of such controls are to prevent the
companies from exploiting any market power they may possess, whilst at
the same time incentivising them to offer services at efficient and cost
reflective levels and affording them sufficient flexibility to act as commercial
entities. When setting such a regulatory price control, a regulator will face
many choices in setting:

•

the coverage of the control (the products that will be included within
the control);

•

the duration of the control (including whether or not re-opener or passthrough mechanisms used);

•

the approach to cost of capital that should be adopted;

•

the level of the control (based on a determined revenue requirement
and efficiencies that the company might make over the course of the
control); and

•

the specific form of the control.

2.

Ofwat, the regulator of water companies in England and Wales, has
commissioned DotEcon to provide it with advice on the last of these tasks –
selecting the form of the control to apply on the water companies. The
generic forms of control may include, for example, applying fixed revenue
controls on the companies, individual price caps or tariff basket controls.
Further variants and hybrids of these options, or additional constraints and
correction mechanisms, may also be employed to fine-tune the resulting
incentives on the companies involved.

3.

In this report we:

4.

•

discuss the objectives of Ofwat in selecting the form of the controls on
water companies and the range of options available to it;

•

undertake a review of control options used in other sectors highlighting
the rationale for these; and

•

set out a high level assessment of the likely resulting incentives on the
companies under alternative price control options.

This introductory chapter sets out further details on our remit and Ofwat’s
aims in undertaking this project, our approach to the study and the
structure of the remainder of this report.
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1.1 DotEcon remit
5.

DotEcon has been commissioned by Ofwat to support its wider review of
“possible forms of price control for the water industry in England and Wales
that are consistent with incentive RPI-X based regulation in order to
recommend the form of price control that provides the overall best
incentives for companies to operate efficiently, including the incentive to
pursue a cost effective level of water efficiency, and recover a fair level of
revenue from water customers”.

6.

In particular, the project required for DotEcon to undertake the following
tasks:

•

To build on a literature study undertaken by Ofwat and undertake a
review of the current body of knowledge of forms of price control with
relevance to the water industry;

•

To use existing expertise of regulated industries with forms of price
control different to the water industry in England and Wales to draw up
a list of lessons learned of existing or past forms of price control with
reference that has relevance to the water industry;

•

Following the first two tasks, to critically review the provisional list of
forms of price controls and the list of criteria (providing an initial report
on these two assessments); and

•

Finally, to provide an expert to work on site for six days assessing
whether the forms of price control are accurately modelled and if the
modelling will yield robust assessments (and then to provide a final
report on this peer review).

1.2 Our approach to the project
7.

First, we have reviewed relevant literature on the different forms of price
controls available to Ofwat. We have restricted our survey to literature
covering the incentive properties of alternative forms of price control. This
literature (encompassing a bibliography provided to us by Ofwat and a
number of additional references) covers both academic theory and practical
experience of price controls drawn from regulatory reviews across industries
and countries. There are many related areas of literature that we have not
considered within the scope of this report, including for example:
asymmetric information models and principal-agent models which may
provide greater insight into the possibilities of gaming between firms and the
regulator; multi-product monopoly theory and Ramsey pricing models which
may shed further light on the issues of pricing flexibility and incentives to
meet demand; literature on alternative forms of regulation such as rate-ofreturn regulation and sliding-scale regulation which may contribute to the
analysis of incentives for efficiency and out-performance allocation; and the
broader literature on regulatory failure.
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8.

Second, we have undertaken four case studies on the forms of control
adopted in the energy sector internationally to determine whether there are
relevant lessons for forms that may be adopted in water in England and
Wales. The case studies include the regulation of the energy sectors in
Australia, the US, Ireland and Great Britain. These case studies were
selected by Ofwat given these may exhibit particular similarities to the
structure and regulation of water in England and Wales. We also provide a
high-level commentary on the regulation of three further sectors in the UK
(telecommunication services, airports and postal services) to the extent that
these may provide any additional insights on the benefits of alternative
forms of control.

9.

Finally, we report on our findings by setting out a review of the objectives of
Ofwat in selecting the appropriate form of control to apply to the water
companies, the options available to Ofwat, a discussion of the incentives
resulting on the water companies and a summary of our case study findings
and non-energy sectoral commentary.

1.3 Structure of this report
10.

The remainder of this report is structured as follows:

•

Chapter 2 considers the background to the water industry and the
current regulation of water prices.
We conclude this chapter by
highlighting a number of industry specific issues that may be important
in the selection of the form of control to apply to the water industry
(these include for example, issues around metering and unmeasured
use and the promotion of cost effective water efficiency);

•

Chapter 3 discusses the set of twelve initial criteria proposed by Ofwat,
highlights additional criteria that have been gleaned from our literature
and case study reviews, notes similarities between this wider set of
criteria and attempts to categorise the criteria under more generic
headings where these may facilitate subsequent assessment of the
options;

•

Chapter 4 sets out the options of price control that are available to
Ofwat, or that have been adopted in other regulated sectors. These
include the use of tariff basket controls as presently employed by
Ofwat, total or average revenue yield controls, individual caps or
various hybrids of – or variants to – these generic controls. The
different types of control are discussed in this chapter along with an
identification of options that are currently missing from the initial list
developed by Ofwat; and

•

Chapter 5 draws together the discussion of the options and findings of
the literature review and the case studies to inform an assessment of
the options as against the criteria, and bring out the likely incentives
resulting on the water companies in England and Wales.

Confidential version (until publication by Ofwat) - 12 June 2007

3

Introduction

11.

12.

This report also includes a series of annexes as follows:

•

Annex 1 lists the literature considered as part of the study;

•

Annexes 2 through to 5 set out the detail on the four energy case
studies we assessed; and

•

Annexes 6 through to 8 set out the brief overviews of the three
additional UK sectors we considered.

This report does not set out our peer review of the Ofwat models, as
required by the project. The peer review report is presented as a separate
document.
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2 Background
13.

Water companies provide water and sewerage services on a daily basis to
households and business customers across England and Wales. Following
the privatisation of these companies in 1989, once every five years the
industry regulator Ofwat has been setting the maximum prices that these
companies can charge alongside a series of required outputs and standards.
Recent concerns have, however, been raised in relation to water companies'
incentives to promote the efficient use of water by their customers.

14.

This chapter sets out further background on the water industry in England
and Wales, the current regulation of the water companies and issues
pertinent for the setting of price controls on the water companies.

2.1 The water industry in England and Wales
15.

Unlike other regulated sectors there is little competition in the supply of
water with the industry principally being made up of local and regional water
companies that are sole suppliers for most customers in their geographic
area. There are currently 23 companies that supply water to households in
England and Wales. These include:
•

10 water companies that also provide sewerage services. These
companies were created in 1989 when the public-owned water
authorities were privatised; and

•

13 water companies that supply water only. These water companies
have always been in the private sector.

16.

There has been limited competition by way of inset appointments to serve
certain customers.
Greater competition in the supply of water is
nonetheless possible going forward, with the relaxation of restrictions on
competition for larger customers (including customers using more than 50
megalitres per year in England or 250 megalitres per year in Wales). This
threshold may be reduced further still in the future; a step-by-step approach
seen in the liberalisation of other previously monopolistic utilities.

17.

At present, water consumption ranges between 124 and 177 litres per
person per day. Figure 1 below sets out average household per capita
consumption across a selection of regions within England and Wales.
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Figure 1: Average household consumption

Source: Security of supply, leakage and water efficiency report 2005-06

18.

Although national demand for water is predicted to be stable over the next
four to five years, eleven of the water companies in England and Wales do
predict demand for water in their regions to increase during this period.
This projected increase is due to predicted growth in the number of
households in certain areas and an increase in average consumption. The
majority of the companies predicting such an increase are in the South East
of England.
Companies in these areas may also need to extend and
increase the capacity of their sewage treatment works and sewerage assets
as demand for sewerage facilities grow, for example due to increased
property connections or in order to deal with run-off from more paved
surfaces.

19.

Where concerns related to water supply are identified, companies will need
to consider a range of options for making resources available. Some of the
main options include: drilling new boreholes; reducing the volume of water
leakage from pipes; building new reservoirs; obtaining water from other
water companies; or demand management.2
However, there remain
constraints on options to meet increasing regional demand for water
resources. In particular, there is pressure to reduce water abstraction from
ground and surface water resources. The EU Habitats Directive and Water
Framework Directive3, which are aimed at protecting the environment, could
limit or even reduce the amount of water companies can abstract.

2

Source: NAO (2007: 11)

3

There is only a certain amount of recharge into a groundwater each year, and of
this recharge, some is needed to support connected ecosystems (whether they be
surface water bodies, or terrestrial systems such as wetlands). For good
management, the EU Water Framework Directive states that only that portion of the
overall recharge not needed by the ecology can be abstracted - this is the
sustainable resource, and the Directive limits abstraction to that quantity.
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20.

The Environment Agency has predicted that in the longer term this
combination of increased demand and reduced abstraction will cause future
demand to exceed supply in many parts of England and Wales unless
decisive action is taken.4

2.2 Metering, water efficiency and managing leakage
21.

A number of issues also arise that are specific to the water industry, which
in turn may have bearing on the regulation of the sector and the choice of
forms of price control adopted. These include the extent to which customers
are metered (and thus have their supply measured) and the efficiency in the
consumption of water by customers, and the extent to which the companies
are able to manage leakage. These issues are discussed here.

22.

Customers of water and sewerage services generally include:

•

metered residential customers;

•

unmetered residential customers; and

•

metered industrial users.

23.

Approximately 30% of residential customers currently pay bills based on
metered charges (Ofwat expects around 33% of household customers to
have metered water supplies by 2007-085). Where a property has a meter
installed the corresponding water and sewerage bill is based on a standing
charge plus a charge based on the volume of water used. The remaining
70% of unmetered customers currently pay a flat fee for water regardless of
how much they use. This fee consists of a standard charge and a charge
based on the rateable value of the property.6

24.

Since 1 April 2000, household customers have been able to choose to have a
water meter installed (free of installation charge within three months of
application and with customers being able to change back to unmetered
billing within 12 months of installation if they so wish). Metering has lead to
a reduction in household consumption by between 9% and 21% in the UK
for those opting for a meter and between 10% and 15% for those
compulsorily metered. This is in the context of reductions of 9-30% on a
European level in response to compulsory metering.7

4

Source: NAO (2007: 7)

5

Ofwat’s future water and sewerage charges 2005-10: Final determinations

6

“Bill = fixed charge + (rateable value charge x rateable value of property)”; Ofwat,
Water and sewerage charges 2006-07 report.
7

UKWIR (2006), ‘Critical review of relevant research concerning the effects of
charging and collection methods on water demand, different customer groups and
debt
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25.

The share of metered customers varies significantly between companies.8
Meters are also installed in new builds, and water companies are able to
compulsorily meter customers in a number of cases. For example, a number
of water companies are installing compulsory meters in properties on change
of occupancy. Companies can also install compulsory meters in households
with a high discretionary use of water.
Water companies may also
compulsorily install meters in areas that have water scarcity status. This has
yet to become a standard practice for companies, with only one company so
far applying for an area it is supplying to have water scarcity status.

26.

In relation to leakage, its reduction is currently one of the main methods of
supply management adopted by the companies. The level of leakage in
England and Wales in 2003-04 was estimated by Ofwat to be 3,650
megalitres per day. As part of its current price control, Ofwat has also set
ambitious targets for water companies to improve on their current level of
leakage; assuming reductions in leakage of 315 megalitres per day by 200910.

27.

An important issue in this context is that there are inherent weaknesses in
information on demand for water and leakage. While companies have good
data on water being pumped into the water distribution system, they have
less information on levels of consumption, in particular in relation to
unmetered usage. Moreover, metered consumption is not necessarily a
good proxy for unmetered consumption. This is because there is likely to be
a self-selection element amongst customers that opt for metered supply of
water, where it is primarily those customers that perceive themselves to be
low or average usage that elect to have a meter installed.

2.3 Recent NAO review
28.

The National Audit Office (NAO) recently undertook a value for money study
and audit of Ofwat’s approach to regulating the supply and demand of water
and its regulation of the water companies to ensure that they secure
sustainable supply at the lowest costs to the consumer. The main findings
of this report (published in January 2007) were that: 9

•

there are inherent weaknesses in information on demand for water and
on leakage;

•

the evidence of the results of water efficiency projects is growing;

•

metering can provide better quality data on actual consumption and
therefore on leakage;

8

Ofwat, ‘Water and sewerage bills 2007-08’

9

National Audit Office (January 2007), “Ofwat – Meeting the demand for water”;
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29.

30.

•

existing water supplies may be shared regionally by transferring water
from areas where there is a surplus to areas where there is a deficit,
though this is expensive;

•

Ofwat’s approach to setting leakage targets, with focus on an ‘economic
level of leakage’,10 is sensible;

•

evidence from the 2006 drought demonstrates that companies and
customers respond to non-financial incentives during a drought; and

•

the undertaking by Thames water to Ofwat to increase investment
benefited consumers.

The NAO report also highlighted a number of recommendations.
particular, that Ofwat should:

In

•

continue to press companies for improved data on leakage and
consumption;

•

take the lead in ensuring there is reliable evidence on the results of
water efficiency projects;

•

assess companies’ progress on water efficiency on the basis of the
quality of the project, its costs, and the water it saves, as well as the
number of customers reached;

•

build on its current approach and press for a long term and sustainable
approach to leakage;

•

build on its consumer focused approach to enforcement and ensure its
interventions are timely and effective; and

•

improve its system of incentives by exploring the introduction of a cap
on the revenues a company may earn as well as a cap on the price it
may charge to discourage the promotion of higher use of water to
metered customers as more meters are installed and to investigate
ways in which companies can be incentivised further to share water on
a regional basis.

This last point is of particular importance to our study on forms of control, as
a revenue control may be a useful regulatory tool for addressing incentives
of water companies in the context of encouraging efficient water usage.
Although we briefly discuss the NAO findings here, a more detailed
discussion of alternative revenue caps is set out in chapter 4, with lessons
from the literature and an analysis of the incentives stemming from such a
control covered in chapter 5.

10

The economic level of leakage is the point at which the cost of saving a unit of
water through fixing a leak is the same as the cost of providing a unit of water
through a new supply.
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31.

The NAO report highlighted the economic incentives for companies and
customers in relation to metered and unmetered supplies. In particular, the
NAO noted that metered customers would have an incentive to conserve
water, although a water company would be incentivised to sell more to
metered customers. Unmetered customers on the other hand pay a fixed
standing charge for the water they consumer regardless of the quantity
consumed and thus are unlikely to conserve water. However, water
companies would benefit from encouraging the consumption of less water.
These conflicting incentives of customers and water companies were
illustrated as below:
Table 2: Economic incentives on the consumer and on water
companies
Incentive on consumer

Incentive on company

Metered customers

Conserve water

Sell more water

Unmetered customers

Consume freely

Conserve water

Source: NAO (2007), ‘Ofwat – meeting the demand for water’

32.

It should be noted, however, that these incentives are not necessarily
symmetric. In the case of water companies, the effect of encouraging the
conservation of water differs between customers.
Metered customers
benefit from conserving water through a reduction in their water bills while
unmetered customers do not benefit from the conservation of water, as they
pay the same regardless of the amount of water they use.
Metered
customers are more strongly incentivised to respond to efforts made by
water companies to conserve water. Water companies will lose revenue by
encouraging metered customers to conserve water, but will gain from
encouraging conservation of water amongst unmetered customers. Indeed,
there may even be an increased incentive on water companies to undersupply unmetered customers, such as through unnecessary rationing (e.g.
through unnecessary hosepipe bans).

33.

However, given the counteracting effects of water conservation, it is not
clear that the net result of a programme of water conservation would
necessarily be beneficial to the water company. This stems from the fact
that conservation efforts could not be made selectively; such projects would
inevitably encompass both metered and unmetered customers. Given that
metered customers are more likely to respond, reducing their bills, revenue
from this channel would fall. At the same time, unmetered customers would
not reduce their consumption by as much as metered customers in response
to such a conservation programme, therefore not cutting the cost of supply
of unmetered customers to the water company. In this situation, a net
benefit to the water company from a water conservation drive is ambiguous.
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2.4 Regulating the prices of water companies
34.

Price limits on each of the water companies are set by Ofwat, and reviewed
once every five years. Figure 2 below sets out average household bills since
the privatisation of the water companies (with price control reviews marked
in orange). For 2007/08 the average daily cost to consumers for water and
sewerage services will be 85p for households with a litre of tap water being
supplied and taken away at a cost of 0.20p.11 The figure below also shows
the beginning of each price control as being characterised by noticeable step
changes from the previous control period.
Figure 2: Average household bills over price control periods

Source: Ofwat water and sewerage bills 2007-08

35.

Ofwat’s most recent determination of annual price limits for average bills for
the period up until 2009/2010 are set out in Figure 3 below. Under this
review, water prices are determined to rise by an average 18% between
2005 and 2010 (an average household bill increase of £33 over five years
before inflation).

11

Ofwat, ‘Water and Sewerage Bills 2007-08’
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Figure 3: Ofwat's final determination of price limits

Price
limits (%)

2005/06

2006/07

2007/08

2008/09

2009/10

Average

9.6

3.9

3.2

2.5

2.0

4.2

Source: Ofwat Future Water and Sewerage Charges 2005-10: Final Determination

36.

Figure 4 below sets out Ofwat’s approach to setting the precise limits on the
water companies. This approach relies on reviewing the expenditure of the
companies in order to meet output requirements, expected capital
investment programmes, a return on capital and taxation payments.
Figure 4: The current water control approach

Source: “Future water and sewerage charges 2005-10: Final determinations”, Ofwat
Periodic Review 2004

37.

Ofwat relies on a formula for applying the price limits. This formula is set
out within the licence of each of the water companies. Figure 5 sets out the
formula employed and the meaning of the terms within the formula.
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Figure 5: The current water control formula
Condition B of each water companies’ licence sets out an RPI+K+U
formula for applying price limits where:

RPI = the percentage increase in the Retail Price Index in the year to the
November prior to the charging year that begins on 1 April

K= the limit set by Ofwat on the increase in the overall average charge
for each company for each year

U= any unused K the company wishes to carry forward for use in future
years.
Source: “Water and sewerage charges 2006-07 report”; Ofwat, May 2006.

38.

In terms of form, the current water price control is based on a tariff basket
approach covering both unmetered and metered customers. The controls
cover five year periods and are based on an assessment of the projected
spend of the companies e.g. for maintaining the water infrastructure (such
as renewing water pipes and treatment plants) through to improving the
quality of drinking water, treating wastewater and improving customer
service.

39.

Such a tariff basket is a mechanism for weighting increases in individual
tariffs, where companies are permitted to increase or decrease average
charges for individual basket items by different amounts, as long as the
overall average change is consistent with the price limit. The Ofwat 1997
licence condition amendment report describes the formula. The tariff basket
calculates the 'Weighted Average Charges Increase' as the ratio of the total
weighting year revenue in the charging year to the total weighting year
revenue in the prior year. A summary of this formula is presented in Figure
6 below.
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Figure 6: Calculating the tariff basket weighted increase
Weighted Average Charges Increase’ means the sum calculated as
follows:-

Wt =Si{(At(i)/ At-1(i)).r(i)} +Sj {(Bt(j)/ Bt-1(j)).r(j)} – 1
where,

Wt is the Weighted Average Charges Increase for the Charging Year
i defines the unmetered basket items
j defines the metered basket items
t is the year for which charges are proposed
Si and Sj require summation across basket items
At(i) is the average charge per chargeable supply in respect of
unmeasured basket items
Bt(j) is the weighting year revenue in respect of measured basket items
r(i) or r(j) is the proportion of revenue that occurred for each basket
item in the last full financial year when charges are agreed
Source: “The tariff basket formula”; Ofwat.

40.

41.

The tariff basket currently comprises the following items:

•

Unmetered water;

•

Unmetered sewerage;

•

metered water;

•

metered sewerage; and

•

trade effluent.

One consideration in moving unmetered users to metered usage is in
maintaining the correct differential as between these different types of
users. Ofwat holds in place a stipulation that any difference, on average,
between metered and unmetered household bills should be no greater than
the extra cost of providing a metered service.
This is called the
measured/unmeasured tariff differential and is set as a target as opposed to
a limit. The differential target set to reflect these higher costs is assumed to
comprise both the customer-related costs of metering and the costs to
companies of the measured customer benefits of this regime. At present,
Ofwat calculate the differential by applying a company's measured
household charges to its forecast average water delivered to an unmeasured
household.
The difference between the resulting bill and the forecast
average unmeasured bill for the company should be no more than the
differential limit that Ofwat have set.
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42.

Tariff rebalancing is taking place during the current price control period,
where companies are set to increase metered charges relatively more than
unmetered charges to bring the difference between their metered and
unmetered charges more closely into line with the different costs associated
with the two (metered customers have higher fixed costs relative to
unmetered customers).12
Table 3 below sets out the current average
unmetered and metered household bills. Unmetered household bills are
higher because these households have higher consumption of water on
average than metered households.
Table 3: Average unmetered and metered household bills 2007-08
Average unmetered (£)

Average metered (£)

Water

Sewerage

Water

Sewerage

157

167

134

151

Combined: 325

Combined: 285

Increase of 7.1% over previous year

Increase of 7.7% over previous year

Source: Ofwat water and sewerage bills 2007-08

43.

The price limits set for companies by Ofwat are also based on a set of
efficiency assumptions. In setting these efficiency targets for companies
with different geographical operating areas, Ofwat relies on comparative
competition. As noted above, Ofwat sets targets based on a review of the
projected operating expenditure and capital expenditure of the 23
companies over the five year period, making a judgement in each specific
company’s case based on the projected efficiencies of the remaining
companies. These benchmarks are used to set individual efficiency targets
for the control period to encourage companies that perform poorly to catch
up with the more efficient firms.

44.

Ofwat has noted in its recent price review that “(t)he water companies have
achieved a great deal over the last 15 years. Each time price limits have
been set we have included challenging efficiency assumptions…each time the
industry has performed better than we assumed…(and) has continued to
outperform during the current five year period”13. On average companies
were seen to have outperformed Ofwat targets for the period 2000-04 by
about 1% a year for capital maintenance, which is about half the estimated
12

For 2005-10, Ofwat set single price limits for water and sewerage companies
rather than separate water and sewerage service price limits. However, as part of its
final determinations it published an indicative split of the price limits for the two
services for each of the water and sewerage companies.
13

“Future water and sewerage charges 2005-10: Final Determinations”; Ofwat,
periodic review 2004.
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out-performance potential for this period. The out-performance recorded for
the capital enhancement programme is noticeably higher in sewerage
services; 2.1% a year for water enhancement projects and 4.7% a year for
sewerage enhancement projects.
However, some concerns have been
raised as to whether the outperformance has been due to genuine
efficiencies or due to the companies providing poor forecasts to Ofwat for
the purposes of setting the control.
45.

Finally, a number of uncertain but potentially significant factors have been
incorporated as notified items in the price control. That is, where they
change over the period in a way that materially affects the price limits, a
company affected can have its price limits reset between reviews. Such
items currently include a difference between forecast and actual take-up of
optional metering and company tax changes.

2.5 Conclusions on water specific issues
46.

Water companies provide water and sewerage services to households and
businesses across England and Wales. Following privatisation in 1989, the
industry regulator, Ofwat, has been setting the maximum prices that these
companies can charge alongside a series of defined outputs (e.g. to provide
a secure supply of water and maintain the condition of the asset network)
and quality requirements. To date, Ofwat has adopted a tariff basket
approach for the regulation of charges, covering both metered and
unmetered customers and relying on weighted revenues for setting the
control.

47.

However, some concerns have been voiced in relation to water companies'
incentives to promote the efficient usage of water by their customers. The
National Audit Office highlighted this issue in its January 2007 report entitled
‘Ofwat – Meeting the demand for water’. Moreover, there are also questions
about companies out-performing expected revenue over recent years, and
whether this is due to genuine efficiencies or simply poor incentives on the
firms to provide accurate forecasts to Ofwat at the time of the controls being
set.
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3 Objectives and criteria
48.

This chapter discusses the objectives Ofwat expects to be met by the form
of price control implemented. In particular we:

•

discuss each of Ofwat’s criteria for the assessment of forms of price
control;

•

provide an evaluation as to whether Ofwat’s list of criteria is
comprehensive based on a survey of literature and case study
evidence;

•

identify additional criteria that Ofwat may wish to consider in its
assessment of the options of the forms of price control; and

•

consider any similarities amongst the criteria and whether the criteria
may be categorised into a more manageable group to facilitate the
subsequent assessment of the forms of control against the criteria.

3.1 Ofwat objectives
49.

Ofwat has two main objectives in choosing the form of price control to be
applied to water companies in England and Wales. These objectives are to
provide “the overall best incentives for companies to operate efficiently
including the incentive to pursue a cost effective level of water efficiency and
[to] recover a fair level of revenue from water customers”.14 Ofwat has
proposed a set of criteria that it believes, if met, should fulfil these two
objectives. The criteria are set out in Table 4 below.

14

Source: “Specification for Support to Ofwat’s form of price control approach”,
February 2007, paragraph 2.12
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Table 4: Ofwat criteria for the assessment of forms of price control
Ofwat Criteria
1

Household bill stability

2

Implications for cost of capital

3

Strong incentives for general operating efficiency

4

Fair share of revenue outperformance between customers and
companies

5

Consistency of bill movements with price control

6

Strong incentives for cost effective water efficiency

7

Strong incentives to bill all possible customers

8

Reduce revenue gaming at price setting (i.e. conservative
forecasts)

9

Impact on competition

10

Simplicity

11

Reduce revenue risk for company

12

Regulatory intervention

Source: Ofwat email to DotEcon, March 2007

These twelve criteria are discussed in turn below.

3.2

Discussion of Ofwat’s twelve proposed criteria

3.2.1 Household bill stability
50.

Bill volatility is undesirable for a number of reasons. Firstly it makes
customers’ budgeting decisions more difficult. This is a particular concern for
those on low incomes, and in the case in which the products or services
supplied are deemed to be necessities. On both counts, water bill stability is
likely to be a politically sensitive area.

51.

Secondly, the uncertainty and confusion associated with volatile bill
movements may limit customers’ price responsiveness. Customer
responsiveness here refers to the extent to which metered customers are
incentivised to base their consumption choices on price movements. If water
bills are volatile over time, it is difficult for these customers to correctly
perceive a link between their consumption patterns and the price they pay.
In this situation the ability of changes in price and quantity to convey useful
information to customers and firms breaks down. Thirdly, the uncertainty of
bill volatility may also make the regulatory process less transparent for the
regulator and customers.

52.

Therefore, a regulator may seek to minimise bill volatility and unpredictable
movements in bills, either upwards or downwards unless necessary, for
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example on the grounds of unexpected and exogenous cost shocks. The
form of price control should be conducive to this aim, either directly through
regulatory obligation or indirectly by providing incentives on firms to reduce
bill volatility.
53.

It is useful to highlight at this point that it is not only household bill stability
during the course of the control period that may be desirable but also
stability across controls. It was noted in chapter 2 that there have been
various step changes at the start of new controls. This front-loading of price
increases or decreases may also be detrimental to customers. Therefore, it
may be beneficial if the criterion takes both issues into account.

3.2.2 Implications for cost of capital
54.

The second criterion Ofwat has identified is the implications of the form of
the control on the cost of capital of each of the companies. The aim of this
criterion would be to ensure that the form of price control implemented does
not disadvantage firms in either the amount of funding they can secure or
the rate at which they can secure it. A major determinant of the amount of
funding available is the likelihood that investors will generate a sufficient
return. Therefore the price control should not bias the incentives to invest or
impact upon the ability of firms to recoup sufficient returns on any
investments.

55.

In determining the cost of capital, a key driver is the level of risk associated
with the firm’s operations and more generally the industry sector in which it
is located. In this regard, utility companies, including water providers, are
often perceived as being less exposed to risks than operators in other
sectors in the economy as they provide necessary services with few, if any,
close substitutes. Moreover, individual utility firms, particularly those
operating as regional or national monopolies, are generally seen to have a
stable customer base resulting from limited competition. As a result, data
indicates that utility firms’ beta values (which measure the extent to which
returns vary relative to those of a diversified portfolio of equity holdings) are
generally lower than the average of non-utility firms.

56.

However, short-term risks and their effect on cost of capital will still be of
concern to the companies. Although utility firms can generally expect a
guaranteed customer base, the form of regulation implemented may impact
on the ability of firms to extract stable revenues and profits from this base
in the short term. This criterion is therefore implicitly linked to Ofwat’s
criterion of reducing revenue risk for the company. Forms of control which
are considered to facilitate minimum revenue risk, should also have positive
implications for the cost of capital.

57.

It is useful to note at this point that in our consideration of the implications
for the cost of capital, and also when discussing the criteria of revenue
outperformance allocation and revenue risk, we have drawn a distinction
between gross revenue and net revenue after costs. It is net revenue that
will be of concern in relation to these criteria, on account of demand risk and
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also cost risk associated with the form of control.
further in the following chapter.

This issue is discussed

3.2.3 Strong incentives for general operating efficiency
58.

Regulation has the aim of providing firms with incentives for operating
efficiently. Operating efficiency occurs when firms are producing at the level
of lowest cost, implying use of the most cost effective factor inputs, the best
production methods and optimal exploitation of any economies of scale. In
the water industry it may also imply that firms should be distributing water
efficiently, and supply equipment is maintained to an extent necessary to
transport water to households at the lowest cost possible.

59.

Competitive markets are considered to provide firms with the necessary
incentives to operate efficiently and therefore any form of price regulation
should mimic these incentives as closely as possible. However, whereas the
possibility that firms may not survive if they fail to operate efficiently drives
lowest cost production in competitive markets, this threat less relevant for
regulated monopolies, particularly those such as water firms in which the
possibility of competition is limited. In these situations, it is necessary to
implement a form of price control which incentivises firms to be
operationally efficient by ensuring that they can recoup a fair share of any
ensuing financial gain. Therefore, this criterion shares some similar aims
with Ofwat’s criterion of ensuring a fair allocation of revenue outperformance.

3.2.4 Fair allocation of revenue out-performance
60.

Depending on the form of control implemented, firms may financially benefit
or suffer as a result of inaccurate forecasting in the price review period. This
raises a question concerning the fair allocation of any ensuing net revenue
over or underperformance between the firms and their customers.

61.

Forecasts may be required for both future demand (and other outputs such
as quality) and the costs incurred to meet this demand. Cost forecasts
depend in part on the level of efficiency improvement deemed reasonably
achievable over time and therefore it is appropriate that where firms
outperform as a result of greater than expected efficiency, they should be
able to reap the rewards of this and where they fail to become more efficient
they should bear the financial repercussions. There is an issue concerning
the fair share of financial burden firms should bear as a result of unexpected
and exogenous cost shocks outside their control. However,
where
firms
inaccurately forecasting their demand, it may be inappropriate for firms to
benefit from their own poor forecasts. Revenue gaming, by providing poor
forecasts when setting the control, may be relevant here also.
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3.2.5 Consistency of bill movements with price control
62.

As discussed above, an important criterion against which to assess different
forms of price control is household bill stability. A criterion raising similar
issues is the desire to ensure consistency of bill movements with the price
control. This will again help with customer budgeting decisions, reduce
uncertainty and facilitate a more transparent regulatory regime.

63.

Bill consistency may refer to both consistency over time (again covering
both over the course of the control and across reviews) and consistency with
respect to usage (depending on whether we are referring to metered or
unmetered customers). Whereas only the former bill consistency is relevant
for unmetered customers, it is desirable for metered customers to be able to
anticipate both how their bills will change year on year and as they change
their usage.

64.

It is important to note that in order to meet the aims of this criterion,
customers should be both aware of the price controls implemented and have
an understanding of their implications. Although theoretically the form of
price control can influence these factors (for example simpler forms of
control will be easier for customers to understand), in reality the extent to
which different controls will impact on customer understanding of bill
movements is unclear.

3.2.6 Strong incentives for cost effective water efficiency
65.

Water companies have a statutory duty to promote efficient water usage.
As such it is vital to consider how different forms of price control may impact
upon the incentives of firms to promote cost effective water efficiency
amongst their customers, including for example the incentives to introduce
metering and encourage greater customer responsiveness in periods of
potential water shortage.

66.

Any cost effective firm-specific efficiencies which could be internalised by the
firm would not require additional incentivisation on the part of the regulator,
other than to ensure that the price control did not alter these incentives.
Vickers and Yarrow (1988) highlight this by considering some potential costs
and benefits of introducing water metering. The benefits of metering include
a reduction in overconsumption and an associated cost reduction for firms as
supply falls, whereas the costs include the firms’ costs of installing the
metering equipment and also the reduction in consumer surplus as a result
of the reduction in demand (the extent to which depends on the elasticity of
the demand curve). Whereas firms will compare only the potential reduction
in supply costs with the installation costs of metering in order to determine
the optimal extent of metering at the firm level, a cost-effective level of
water efficiency for society as a whole should also take into account the
reduction in consumer surplus and any social benefits of reduced
overconsumption which arise from metering.
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3.2.7 Strong incentives to bill all possible customers
67.

Although firms will incur additional costs from billing those customers that
are currently not charged for their water supplies, it is beneficial for paying
customers if the firms are incentivised to do so since the costs of water
provision will be spread more evenly over a larger customer base.

3.2.8 Reduce revenue gaming at price setting
68.

As noted above, depending on the form of price control implemented, firms
may financially benefit or suffer as a result of not meeting their demand or
cost forecasts. As such they may face incentives to manipulate directly
estimates, conceal relevant information from the regulator or invest minimal
time and resources into preparing the forecast data. These informationdistorting incentives are inherently undesirable and therefore the form of
price control should seek to minimise them.

69.

It is useful to note at this point that these problems may be exacerbated by
the multifaceted nature of demand and costs in the water industry, which
makes the forecasting process inherently complex. For example the
Australian ESC (Essential Services Commission) listed a multitude of
determinants of water demand in a 2004 report on pricing in the Victorian
water sector, including among others: the number of new dwellings; the
nature of new dwellings including garden size; the number of people per
household; the existence of water-efficient appliances; the extent of demand
from commercial users which will in part depend on the economic climate of
the industries in which they operate; and general economic growth.

3.2.9 Impact on competition
70.

It is vital on both efficiency and consumer welfare grounds that the form of
price control implemented is not detrimental to competition. Competition
encompasses both current competition from existing firms and potential
competition from new entrants into the industry in the future. Given the
current structure of the water industry, it is unlikely that more than one
water company could operate profitability and efficiently in any one region
now or in the immediate future and therefore competition is naturally
restricted. However this is not to say that firms face no threat of
competition. One obvious source for example lies in water provision along
regional boundaries with neighbouring water companies. Firms may also be
able to compete in markets related to water supply (Littlechild (1986)).

71.

Although the extent to which alternative forms of price control will impact on
these potential sources of competition is unclear, it is feasible that some
controls may be more conducive to facilitating competitive outcomes than
others. For example some controls may provide less scope for firms to
predate.
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3.2.10Simplicity
72.

Simplicity is beneficial for customers, firms and the regulator. It is
advantageous for customers because it enables them to more easily
understand the controls in place and it may help to make the regulatory
process more transparent. It is advantageous for firms because it reduces
the costs of implementing the control and makes the firms’ processes more
transparent. Finally it is advantageous for the regulator because it reduces
the cost of enforcing and policing the control and, as discussed above, it
may also compliment other criteria such as the desire for consistency of bill
movements with the price control.

3.2.11Reduce revenue risk for company
73.

It was noted above that the form of price control implemented may impact
on the short-term stability of net revenue. It may also more directly impact
on the level of net revenue, with ensuing implications for the amount of risk
firms are exposed to. Whereas some forms of control may incentivise firms
to shift revenue risk onto customers by permitting greater pricing autonomy
or a degree of discriminatory behaviour among consumer groups, other
forms reduce this possibility and are therefore inherently more risky for the
firm and its shareholders.

74.

From the firm’s point of view, the ideal control should either directly reduce
the net revenue risk it faces (for example by ensuring profitability is not
significantly affected by outturn variances) or provide the appropriate
incentives for the firm to implement processes which help to reduce that risk
indirectly (for example by incentivising firms to stabilise their revenues and
costs year on year). However, as implied above, in some circumstances this
may be achieved to the detriment of ensuring household bill stability.

3.2.12Regulatory intervention
75.

It is undesirable to implement regulation, which carries a high risk of
intervention during the control. Not only does this potentially create
commitment and time consistency problems for the regulator, it may also
encourage gaming on the part of regulated firms. Therefore the price
control should minimise the risk of discretionary regulatory intervention.

3.2.13Summary
76.

Our review of the relevant regulatory literature and consideration of
potential issues surrounding regulation in the water industry suggests that
Ofwat’s twelve proposed criteria are broadly sensible at a theoretical level.
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3.3

Criteria employed in other regulated sectors

77.

In order to consider whether these criteria are sensible at a practical level,
we have also reviewed, where explicitly highlighted, those criteria employed
within a number of the case studies. Further details of these case study
sectors are set out in the annexes to this report.

•

In Australia, at a national level, the Australian Energy Market
Commission considers the following criteria when developing rules for
price controls in the electricity sector: productive efficiency (operation
at least cost); allocative efficiency (prices based on opportunity costs);
dynamic efficiency (maximising productive and allocative efficiency over
time); stability and predictability of prices; and transparency.
In
addition, the other national energy regulatory, the AER, places strong
emphasis on the allocation of out-performance in the review process.
It is at present developing an efficiency benefits sharing scheme
providing for a revenue increment or decrement for each regulatory
year where outturn costs are greater or less than forecast costs;

•

In Australia, at the state level, in its review of price controls for the
2004 price reset in the New South Wales electricity sector, the
Independent Pricing and Regulatory Tribunal evaluated forms of price
control against the following criteria: the cost of volume risk; incentives
for efficient pricing; flexibility in pricing design; sensitivity to inaccurate
forecasting; incentives for cost reduction; transparency; and likelihood
of mid-period adjustments (UC (2003)). Also in Australia at the state
level, in its review of price controls for the 2001 price reset in the
Victoria electricity sector, the Essential Services Commission evaluated
forms of price control against the following criteria; incentives for
efficient behaviour, the extent to which the controls ensure total
revenues track total costs; and implications for risk allocation (UC
(2003));

•

In Great Britain, the national energy regulator Ofgem used the
following criteria in its 2005/6 – 2009/10 electricity distribution price
control: to promote the reduction of energy losses and energy
efficiency; to promote the increase quality of service; for companies to
seek out and meet the needs of their customers; to alleviate the
potential for gaming; and to counter the incentive on operators to make
savings early in the control period and spend more towards the end of
the period; and

•

In the Republic of Ireland, the national energy regulator, the CER,
places importance on the reduction of gaming as a criterion in its
current controls on both electricity and gas through annual reviews of
revenue allowances under the control and a policy of revising
companies’ forecast expenditures based on the efficiency of historical
expenditures. Consistency of bill movement with the price control is
also an important criterion supported by the annual setting of prices in
accordance with annual revenue caps.
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78.

This review also suggests that the initial criteria proposed by Ofwat are
broadly sensible, particularly those criteria relating to operating efficiency,
firm level risks (Ofwat’s criteria on implications for cost of capital, fair share
of revenue outperformance and revenue risk) and regulatory risks (Ofwat’s
criteria on revenue gaming, simplicity and regulatory intervention).

3.4 Possible additional criteria
79.

Overall, Ofwat’s list of criteria appears sensible and is broadly supported by
the literature and case studies. However our analysis has suggested that, in
addition to the twelve criteria discussed above, consideration of the
following criteria may be beneficial:

•

The level of pricing flexibility that is afforded to the companies
involved;

•

Incentives for firms to meet potential demand;

•

Incentives for innovation; and

•

Incentives for quality improvements.

These four additional criteria are discussed in turn below.

3.4.1 Flexibility
80.

Since the price control is set before realised demand or costs for the period
are known, a level of pricing flexibility may be desirable to ensure that firms
can adapt rapidly and efficiently to unexpected events such as input shocks,
changes in the economic climate or unforeseen changes in demand or
customer preferences.

81.

In a competitive environment, efficient outcomes are in part facilitated by
the flexibility afforded to firms in making price and quantity responses to the
signals of consumers, factor markets and competing firms. In the water
sector, although output flexibility is somewhat restricted given the
regulatory obligations on maintenance of service provision, a degree of
flexibility in pricing in response to unanticipated changes in the market may
prove beneficial on efficiency grounds. For example, UC (2003) notes that
the New South Wales electricity regulator, IPART, considered flexibility in
pricing design to be an important issue in its review of price controls before
the 2004 reset since this would allow a firm to “restructure existing charges
and introduce new ones…[which] improves its ability to provide services that
customers find attractive, and to match prices to marginal costs”. NZCC
(2006) also considers pricing flexibility in its analysis of forms of control in
the natural gas industry.

82.

However, this level of flexibility cannot be achieved in a monopolistic
environment without the inherent risk that firms will use it to exploit their
market power. As such, although some pricing flexibility may be beneficial,
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too much may be undesirable. It may be useful to bear this trade-off in
mind when assessing the optimal form of price control.

3.4.2 Incentives to meet potential demand
83.

Although as noted above each water company faces clear regulations on
output restrictions and “has a duty to maintain the security of its water
supply” (Ofwat (2006)), the incentives it faces to actively expand its supply
to meet new sources of potential demand are less clear-cut. Sources of
potential demand in this context include both reasonable increases in water
demand from existing customers (i.e. new demand which does not conflict
with the aim of efficiency in water usage) and also new demand derived
from previously unexploited sources (such as customers captured from rival
neighbouring water companies).

84.

It may be beneficial, both on the grounds of improved customer satisfaction
and enhanced competition and efficiency, if firms are incentivised not only to
minimise water shortages and ensure security of their existing supplies but
also to seek to expand output beyond current levels where this is
economically efficient and hence desirable.

85.

In assessing the appropriate form of price control therefore it may be useful
to consider the ensuing implications for output levels. For example it may be
beneficial to take into account the extent to which the control may
incentivise water companies to encourage excessive water conservation, the
extent to which it may distort the marginal costs and benefits of supply
expansion or the extent to which it may distort the incentives for companies
to invest in new supply sources.

86.

The criterion is clearly closely related to Ofwat’s criteria of ensuring strong
incentives for cost effective water efficiency and minimising any adverse
impacts on competition, however we consider that it may be beneficial to
consider the incentives to meet potential demand as a distinct issue in itself.

3.4.3 Incentives for innovation
87.

Cost effective supply of a good or service requires not only that firms
operate efficiently at any period in time, but also that they invest in new
cost saving technologies, where these exist, to ensure dynamic efficiency
over time. A regulated firm, which is operating efficiently in one year, may
fail to reap possible efficiency gains in future years if the regulation does not
provide the necessary incentives to invest in innovation. Littlechild (1986)
notes the importance of avoiding disincentives to innovation in the water
industry. Innovation of this kind captures not only cost saving production
and distribution methods but also cost saving allocation innovations,
including for example innovations in pricing structures and billing
procedures.

88.

In relation to innovation of the first type, Vickers & Yarrow (1988) identify
two issues concerning investment in the water industry, which may carry
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over to the area of innovation. These issues stem from the fact that water
provision is highly capital intensive and the assets used in the production
process are durable over many years. Firstly, if investors fail to receive a
long-term guarantee about how any returns to investment (or in this case
innovative technology) will be treated at subsequent price reviews, they may
decide not to bear the risk and hence under-invest. Secondly, firms may
face an incentive to behave strategically by deliberately failing to invest (or
innovate) to the detriment of efficiency and quality and then subsequently
arguing that higher prices are required to restore efficiency.
89.

However, arguments of this type may fit easily under Ofwat’s existing
criteria of implications for cost of capital and incentives for operating
efficiency (interpreted to incorporate dynamic operating efficiency).
Therefore we are proposing here that only incentives for the latter form of
‘billing’ innovation should be considered as well.

3.4.4 Incentives for quality improvements
90.

An important issue for consumers is quality. This includes not only the
quality of the product supplied but also the overall quality of the service
provided. In the water industry, the quality of water itself is controlled by
strict legislation. Drinking water standards have been implemented covering
the general appearance and taste of water and the levels of bacteria,
chemicals and metals contained within it (Bailey (2002)). Therefore product
quality is not a relevant issue in this analysis of forms of price control.
However there may still be some scope for firms to make quality
improvements in other areas if they are sufficiently incentivised, such as the
speed and efficiency with which they respond to customer queries or
emergency call outs (Littlechild (1986)). It may therefore be worthwhile to
consider incentives for service quality improvements as a separate criterion.
Having said this, there are nonetheless specified obligations currently in
place on the companies involved in terms of quality of service so these
issues may already be dealt with and less relevant for the choice of form of
control.

3.5

Broader categorisation of criteria

91.

We noted above that there may be links between some of Ofwat’s twelve
criteria (such as bill stability and consistency, and implications for the cost of
capital, revenue risk and allocation of revenue outperformance), possibly
allowing an amalgamation of these criteria. There are also broader
similarities amongst individual criteria, which enable us to collapse the list
into more generic headings. Such a categorisation also facilitates a clearer
analysis of the potential impacts of different forms of price control. In light
of this, we propose to categorise the criteria discussed above under the
following five headings:
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•

incentives for allocative efficiency: including incentives for cost
effective water efficiency, pricing flexibility, incentives to meet potential
demand and incentives for quality improvements;

•

consumer issues: including household bill stability, consistency of bill
movements with price control, incentives to bill all possible customers
and incentives for billing innovation;

•

regulatory risks: including reduction in revenue risk, implications for
cost of capital, regulatory intervention, fair share of revenue outperformance between customers and companies, reduction in revenue
gaming and simplicity; and

•

incentives for operating efficiency: including technological costsaving innovation over time;

•

impact on competition: including only this criterion.

Our motivation for these categorisations is discussed below.

3.5.1 Incentives for allocative efficiency
92.

In economic terms, allocative efficiency is concerned with the extent to
which resources are distributed efficiently (i.e. in a welfare maximising
manner). In the context of this report, it can be thought of as referring to
the extent to which water prices reflect the efficient costs of provision and
hence water is supplied in accordance with the optimal demand of
consumers.

93.

It therefore implicitly requires that firms face appropriate incentives to
implement measures (such as metering) which are aimed at improving the
price responsiveness of customers (which should also help to incentivise cost
effective water efficiency), that firms face incentives to meet reasonable
potential demand where this is economically viable and that they are
afforded a sufficient level of pricing flexibility in order to rapidly adapt to any
changing needs of the market (whilst not being afforded too much flexibility
such that they are able to exploit their market power to the detriment of
efficiency).

3.5.2 Consumer issues
94.

Criteria in this category directly relate to issues of consumer welfare (i.e.
those issues that consumers are likely to care about or be directly affected
by). We consider the issue of bill stability to be important for the choice of
the form of control.

3.5.3 Regulatory risks
95.

Criteria in this category relate specifically to the risks imposed as a result of
the form of price control implemented. These risks are predominantly firmlevel risks, such as volatility of revenue with its associated implications for
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the cost of capital and the allocation of revenue out-performance between
customers and firms, and the risk of regulatory intervention, however this
category also includes risks faced by the regulator, such as revenue gaming
and the extent to which the complexity of the control creates risks in
enforcing and monitoring the regulation.

3.5.4 Incentives for operating efficiency
96.

The motivation for including technological cost-saving innovation in this
category has been discussed above. However, it should be noted that where
an incentive based RPI-X price control is in place, most reasonable forms of
control will broadly see that operating efficiency is promoted as companies
are incentivised to beat the control and keep efficiency savings over and
above the level of X. This example also shows that importance of a criterion
in selecting the form of a control does not necessarily reflect the importance
of the objective to Ofwat more widely.

3.5.5 Impact on competition
97.

We consider this criterion to remain separate from those discussed
previously. However, it should also be noted that where competition is
limited so far and of less relevance than in other sectors, the form of control
need not be based on a decision on effects on competition.

3.6 Conclusions on criteria
We reach four main conclusions in our review of the proposed criteria.
Firstly, we consider these twelve criteria to be broadly sensible and certainly
in line with those generally raised within the wider literature on objectives of
forms of control. This is particularly the case for criteria around such issues
as ensuring simplicity and reducing the revenue risk that firms are
ultimately subjected to. A number of the criteria are also necessarily
relevant for specific application to the water industry, for example around
the promotion of cost-effective water efficiency. The proposed list is also
supported by objectives and criteria employed in the case study sectors and
countries that we reviewed as part of this project.
Secondly, although we consider that each of the proposed criteria may be
individually relevant, we also believe that a few of these may benefit from
minor reinterpretation. For example, in the case of bill stability there may
be benefit in distinguishing between prices moving smoothly over the course
of a single control and being smoothed from control to control period.
Thirdly, we consider that Ofwat may want to take into account a few
additional criteria, especially given the specific concerns raised in the water
industry. In particular, Ofwat may want to consider supplementing its
twelve criteria with the following additional four:

•

ensuring that the companies’ incentives to effectively meet demand are
not hampered;
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•

affording the companies a level of pricing flexibility to respond to
demand or cost shocks and to ensure that prices adequately reflect
costs;

•

ensuring that the companies’ incentives to innovate are not distorted;
and

•

ensuring that the companies’ incentives to improve quality of service
are not adversely affected.

Finally, we consider that not all of these sixteen criteria will be as important
to Ofwat in informing its choice of different forms of control. For example,
where an incentive based RPI-X price control is in place, most reasonable
forms of control will broadly see that operating efficiency is promoted as
companies are incentivised to beat the control and keep efficiency savings
over and above the level of X. This example also shows that importance of
a criterion in selecting the form of a control does not necessarily reflect the
importance of the objective to Ofwat more widely. Another example arises
in the case of promoting competition in water provision. Where this is
limited so far and of less relevance than in other sectors, the form of control
need not be based on a decision on effects on competition.
There is also potential significant overlap amount these criteria, for example
in the case of seeking to minimise revenue risk and the effects of the form
of control on cost of capital. Therefore, for the list to be of more practical
use, we collapsed the criteria into a more manageable set and draw out here
those three (out of five) we consider to be most relevant for the choice of
the form of control in the water industry:

•

promoting allocative efficiency, by allowing pricing flexibility (to the
companies to respond to changes in demand or other developments in
the market), and incentivising
water efficiency. The billing of all
customers and the meeting of demand;

•

ensuring appropriate dynamics for prices, for example by ensuring bill
stability and consistency of bill movements with the price control; and

•

ensuring regulatory risk is minimised, for example by reducing the risk
on cost of capital and on revenue, and ensuring the fair share of outperformance of revenues (thereby reducing incentives for the gaming of
forecasts).
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4 Form of price control options
98.

The choice as amongst the alternative forms of incentive based controls will
depend on the criteria and particular concerns of Ofwat discussed previously.
Although there are a number of options available to Ofwat, they do not
present themselves in the form of a straightforward list but rather as a
choice amongst broader measures alongside correction or adjustment tools
that may be combined depending on particular areas of concern.
In
particular, concerns might include the over- or under- recovery by
companies during the control or the incentives of the water companies to
mis-report forecast demand.

99.

In this chapter, we consider the range of options available to Ofwat, the
extent to which the list of options presented by Ofwat for the form of control
is broadly complete and whether there are likely to be additional options
that may address some of the concerns raised or that may potentially be
relevant to issues within the water industry. To provide some context, this
chapter begins with a brief discussion of rate of return regulation against
incentive based controls, and the approach taken by regulators in setting the
revenue requirement of the companies and how these are translated into
prices. This chapter does not include a discussion of the incentives arising
from the different forms of control which are discussed in chapter 5.

4.1 Rate or return vs. incentive based regulation
100.

Historically, two main types of price setting tools have been used for
regulating incumbent providers.
The first of these is rate of return
regulation where the regulator determines a target return that the firm is
permitted to earn. This form of regulation is generally considered well
placed for extracting monopoly rents given prices are made to track the
costs incurred by the firm. However, experience has shown that such rate
of return regulation is particularly ineffectual in bringing about operating
cost efficiencies and in some cases has lead to inefficient over-investment by
the firms being regulated.

101.

Given these difficulties, regulators - particularly across Europe - have
adopted an alternative means of regulating known as ‘incentive based’
regulation.
As the name suggests, regulators seek to replicate the
incentives of firms to make efficiency savings that might have arisen under
more competitive conditions. Such controls are typically characterised using
an RPI-X framework over the period of the control, where X represents
efficiency savings that are expected of the firm in each year of the control.

102.

The main incentive to make efficiency savings arises where the firm seeks to
beat the targets, and particularly do so early in the control period, so as to
be able to retain the resulting benefit of doing better than the control for the
remainder of the control period. However, it should be borne in mind that
this incentive may be somewhat weakened where the regulator claws such
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savings back at the time of the subsequent review.
This may be of
particular concern in the water industry where bill stability is important to
Ofwat.

4.2 Setting an incentive based control
103.

In setting an incentive based control, regulators are faced with a number of
tasks:

•

Estimating demand and costs for the control: Firstly, the regulator
needs to consider the demand likely to be faced, and the costs likely to
be incurred by the firm over the course of the control. This could be
done in a number of ways for example, by assessing forecasts made by
the company itself, by considering the historic demand faced by and
the costs incurred by the company, by the regulator making its own
forecasts or by the regulator relying on benchmarks from elsewhere;

•

Determining the allowed revenue: Using these, the regulator must
determine an ‘allowed’ revenue that the firm will be permitted over the
course of the control. The regulator would also consider the level of
efficiency savings that the firm might be expected to make and thus
adjust the revenue requirement - via the level of X – in anticipation of
efficiencies. How significant the efficiency savings should be, may be
informed in a number of ways for example through an assessment of
benchmarks of other firms providing similar services. Finally, this
allowed revenue will also include a level of return for the company to
ensure it is being adequately remunerated; and

•

Converting the allowed revenue into prices: Once the allowed
revenue is set, the regulator would then need to develop a means to
allow that allowed revenue to be translated into prices that the
company might ultimately charge over the course of the control.
Different forms of control will be relevant here. The precise form of the
control may leave the price determining decision in the hands of the
company itself (say where the allowed revenue is translated into a
simple revenue control) or task the regulator with setting the prices
(say where the allowed revenue is presented as individual price caps on
services identified by the regulator).

104.

Different forms of control generally include the use of either revenue based
or price based measures. The forms may also include additional features
such as correction mechanisms that adjust the control say for changes in
market conditions or where there are unexpected cost or demand shocks.
The controls may also involve quality of service requirements.
These
different forms, however, are not neutral in their effect on the companies’
incentives. The various forms of incentive based control will themselves
lead to different responses on the part of the firms involved.

105.

This is important given the informational difficulties in setting controls. In
the main, the regulated company will most likely hold better information
than the regulator both on future projected demand and on costs associated
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with providing their services. As such, the company will have the ability to
influence the calculation of the allowed revenue and may also have the
incentive to misreport these figures to the regulator. The regulator will also
have difficulties in predicting the likely year-on-year responses of the firms
being regulated once the control has been put in place e.g. the timing of
output or price adjustments year-on-year into the control. The different
forms of control, adjustment mechanisms employed and the source data
used in setting the control (e.g. historic or forecast) may be able to address
some of these concerns.
106.

A further difficulty arises where the volume risk on the companies involved for volumes exceeding or falling short of expectations – will need to
somehow be shared as between the companies and consumers. Some types
of correction mechanisms within controls will have the effect of transferring
all the risk to consumers whilst others will involve transferring only part or
ensuring the company bears all downside risks for example.

4.3 Revenue or price based controls
107.

First, Ofwat has a choice as between revenue or price based controls.
Where a revenue-based control is used, the company will have an implied
price over the course of the control. Where a price-based control is used,
the company will have an implied revenue over the course of the control.

108.

The choice between a price and revenue based control may depend on the
level of volume risk (i.e. the revenue the companies receive when the level
of outturn demand over- or under- shoots expectations from when the
control was initially determined) that Ofwat would seek to have the
companies bear and on the flexibility Ofwat seeks to afford to the companies
in setting individual charges. It should be noted, however, that the choice is
not necessarily clear-cut as the distinction between revenue controls and
price controls may be blurred depending on how these are specifically
formulated. Nonetheless, these two issues are discussed further below.

4.3.1 Volume risk, and over (or under) recovery
109.

Revenue controls will generally involve an assumed volume level, which if
unrealised will mean an implied price different to that initially expected at
the time of the determination and setting of the revenue requirement.
Although, it should be noted that the effects of this will depend on the cost
function of the firms involved and that variations in price need not translate
into volume risk. Where the cost function is fairly flat against volume (i.e.
there are large economies of scale) - which is potentially likely to be the
case of the water industry at least in the short-run - then a fixed revenue
control would be likely to put volume risk on customers as the companies
gross and net revenue are unlikely to vary much as volume changes
(although the prices faced by customers will vary).
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110.

At the beginning of each year within the price control, when setting prices
which are intended to comply with the price control formula, the company is
forced to make predictions regarding the outturn value of certain
parameters. For example, if there is a cap on the average total revenue per
residential property the company will have to estimate average usage in
order to set the charge. At the end of the year actual usage will differ from
that forecast and the charge will turn out to be high or low relative to that
allowed by the formula, and the company will have an over-recovery or
under-recovery at the end of the year. The form of control will need to deal
with such over- or under-recovery through correction factors, which will tend
to be written into the price control formula. A similar issue may arise in
relation to forecasting of the number of households.

111.

Compliant out-performance may also be of concern to a regulator. This is
where during the price control review the company makes a forecast of a
parameter that the regulator requires in order to set the control. If the
forecast turns out too high, then the average charge will be too high for the
actual costs incurred. Compliant out-performance is generally encouraged
where these are as a result of genuine efficiencies.

112.

Differences in volume may arise given usage by particular types of
customers, e.g. by metered vs. unmetered customers. This is important in
the case of water services in England and Wales, where a large proportion of
customers are unmeasured and incentives of the companies to recover costs
from the unmeasured customer base will need to be considered when
deciding on the form of control. Likewise, the incentives of the companies
to move unmeasured customers toward metering may be relevant.

4.3.2 Fixed revenue controls and correction mechanisms
113.

A fixed revenue control might involve a target revenue that the company
may earn over its entire customer base in any given year within the price
control. In the case of water, this may involve a limit on the sum of revenue
accruing from individual unmetered customers, individual metered
customers and business metered customers.

114.

Correction mechanism within the price control could also be employed.
Such corrections may be necessary in the case where over (or under)
recovery by the company is of concern. The simplest option would be to
apply controls with no automatic correction mechanism within the period but
rather to apply corrections at the end of the price control period and in
advance of the application of the control in the following period.
Alternatively, symmetric corrections could be applied where revenue
allowances alter annually during the control and that these are symmetrical
in terms of the treatment of over or under recovery. For example, under
such an approach, a correction might involve allowing any over (or under)
recovery in one year to revise the allowed revenue in the following year and
so on. Finally, asymmetric corrections may be applied where the revenue
allowance is corrected for one type of outturn only e.g. only for over
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recovery or under recovery.
compensated only in one case.

This would mean that a company is

4.3.3 Dynamic controls
115.

A further option that could be adopted is a dynamic revenue control where
the revenue permitted changes given changes in particular parameters.
These parameters may be in relation to volume but may also be identified to
reflect the particular circumstances of the industry. In the case of water, for
example, it has been observed that information on new builds or the number
of properties being subject to the control play a large part in the revenue
out-performance that has been noted by water companies. As such a
particular option in the case of water may be to apply a dynamic control that
adjusts for volume delivered or for the number of properties that are being
served.

4.3.4 Tariff baskets
116.

Tariff basket controls are generally used to control the prices of multiproduct firms. Weights are used which may be set in relation to different
factors such as quantities of the products being regulated or the revenues
involved in a nominated base year. The weights may also involve a lag so
that the weights reflect quantities or revenues in previous years.

117.

This is the approach currently used in the water industry in England and
Wales with the tariff basket currently being fairly wide including:

•

Metered water,

•

Metered sewerage,

•

Unmetered water,

•

Unmetered sewerage, and

•

Trade effluent.

118.

In the case of water, the weights are currently revenue based and weighted
average charges increases are based on the weighted average revenues on
the basket items in the previous year of the control.

119.

As noted above with average revenue caps, the extent of the volume risk
the firm is exposed to will depend on the cost function of the firm. However,
one further feature in the case of tariff baskets that may arise is where the
weight are based on volumes of the individual products and differences arise
in the distribution of these volumes.

4.3.5 Historic or forecasts basis
120.

The informational basis on which the control is set may also have bearing on
the extent of volume risk faced by the companies.
Using historic
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information will mean that the price control is based on outturn rather than
on forecasts. Reliance on historical data (either for weights in a tariff basket
of for outturn parameters in a dynamic revenue control) will thus limit the
need for forecasting.
121.

122.

Consider a dynamic revenue cap where the value of the revenue driver (say
the number of megalitres or households) is set either:

•

according to the outturn value in the year in question; or

•

according to the outturn value in the preceding (or pre-preceding) year;
or

•

in advance at the time of the price control review.

The first is the purest form in terms of revenue risk, but it gives rise to overand under-recovery and therefore requires some correction mechanism.
Depending on the form of control, versions of the second type can
sometimes avoid the need for a correction mechanism because no
forecasting is required at the beginning of each year. On the other hand,
they do create revenue risk, although possibly not as significant if revenue
driver values do not move significantly from one year to the next.

4.4 Pricing flexibility
123.

The form of the control will have bearing on the pricing flexibility awarded to
the companies. For example, in the case of pure price caps individual price
points are regulated. At the other extreme, fixed total revenue caps limit
the revenue of all products the firm offers. Tariff baskets controls involve a
cap on a basket of goods or services set on the basis of a weighted average
of the prices of a basket of services. Tariff baskets could also be set using
multiple baskets of price points.

124.

Hybrid forms of control combining different price or revenue measure may
be employed where the regulator is seeking to apply different controls to
alternative classes of customers e.g. where say residential customers fall
under a pure price caps whilst others, say business users who are able to
avail of alternative competitive offerings, fall under a fixed revenue control.
The extent to which individual tariffs need rebalancing, and the incentives of
the firms to effect these, will be important for the choice of the form of
control.

4.5 Ofwat initial list of options
125.

Ofwat has provided an initial list of the options it is currently considering as
part of its modelling exercise to inform the choice of the form of control to
apply on the water companies.
Table 5 below replicates this list,
highlighting the key features Ofwat expects for the control option. The case
in bold (Option G) represents the current control on water companies.
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126.

We then consider the extent to which this list is complete and where
additional options may be considered by Ofwat to meet its concerns and
other issues as may be relevant for the water industry.
Table 5: Ofwat initial list of forms and variants of price control
Form of price
control

Variant

Aims and key features

A

Fixed Revenue
Control

No correction &
tariff setting based
on forecast data

For companies to get a
specified revenue determined
at the Periodic review or
subsequent interim
determination in each year

B

Fixed Revenue
Control

Symmetrical
correction & tariff
setting based on
forecast data

As A but the determined
revenue in future years is
adjusted so that the
cumulative revenue is the
same as determined. (In this
case forecast in NPV terms).

C

Fixed Revenue
Control (future
weights)

Asymmetrical
correction & tariff
setting based on
forecast data

As A but the determined
revenue in future years is
adjusted so that the
cumulative revenue is no more
than determined. (With a two
year lag between forecast and
actual).

D

Dynamic
Revenue
Control

With property driver
and symmetrical
correction & tariff
setting based on
forecast data

As B, but the yield is also
changed by a fixed amount per
the number of properties.

E

Dynamic
Revenue
Control

With property and
volume drivers and
symmetrical
correction & tariff
setting based on
forecast data

As D, but the yield is also
changed by a fixed amount per
unit of water delivered.

F

Average
revenue yield
per household
customer and
fixed revenue
cap for nonhousehold
customers.

No correction &
tariff setting based
on historic data

For companies to set charges
so that they get a fixed
amount of revenue per
household and fixed amount of
revenue for all non-household
customers.
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G

Current cap

As now with tariff
setting based on
historic data

For companies to set
charges so that they get a
fixed amount of revenue
per unmeasured property
and a limit on prices for
measured charges.
At present, the companies
and Ofwat agree tariffs so
that a weighted average
price made up of the
change in average price for
measured supplies and the
change in average bill for
unmeasured supplies is less
than a specified limit.

H

Current cap
with annual
pain/gain

Annual pain/gain
sharing & tariff
setting based on
historic data

As G, but the limit would be
changed for past over and
under performance.
In this case, the price limit is
adjusted by a fixed percentage
(100%) of under or out
performance of previous years
in NPV terms.

I

Current cap
with pain/gain
at reviews

Pain/gain sharing at
reviews & tariff
setting based on
historic data

As G, but past over and under
performance taken into
account at the next review.

J

Current cap
with notified
item

Water efficiency
notified item & tariff
setting based on
historic data

As G, but the company would
have some protection against
significant revenue losses
where water efficiency is a
notified item.

K

Average price
cap

Tariff setting based
on historic data

For companies to set charges
so that they are beneath a
specified limit on the average
charge.

Source: Ofwat, February 2007 (summarised from ITT)

127.

First, we have sought to develop a taxonomy of options that should capture
all forms of control Ofwat has available to it. We have populated Table 6
below with Ofwat’s current proposed options, A through to K. We have
highlighted those that are not applicable (i.e. would not make logical sense).
For example, where individual caps on the prices or tariff baskets are used,
correction mechanisms for alternative volume outturns will not be a feature
of the control as the limit set is not on the revenue but rather on the price
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e.g. through a per unit measure. We have highlighted those cells that
suggest there are missing options that Ofwat may wish to consider
modelling. Although it should be pointed out that not all of these would
necessary be effective for the case of water regulation, as may be uncovered
by the incentive discussion below or ultimately the modelling results from
Ofwat’s modelling exercise.
Table 6: Taxonomy of options available to Ofwat
Individual
price caps

Tariff
baskets

Fixed
revenue
yield
controls

Dynamic
revenue
yield
controls

Hybrid
controls

No
correction
and/or
waiting for
next review
period

Missing
options
(however
not widely
used)

Opt. G

Opt. A

Missing
options

Opt. F

Symmetric
correction

N/A

Opt. H

Opt. B

Opt. D

Missing
options
mainly for
certain
customer
groups

Opt. I
Opt. K

Opt. E
Missing
variants

Asymmetric
correction
and/or
variations
for notified
items

N/A

Opt. J

Opt. C

Missing
options

Missing
options
mainly for
certain
customer
groups

Source: DotEcon categorisation of Ofwat options, March 2007

128.

As can be seen from this taxonomy, Ofwat has identified most types of
control in its initial list of options. However, we identify a few options that
are missing mostly in the case of dynamic revenue controls with alternative
correction mechanism, or hybrid controls where fixed yield or dynamic
components are used for particular customer groups e.g. household vs. nonhousehold users, metered and unmetered.

129.

In the following chapter we conclude our assessment of the options by
considering the incentives associated with the various options in light of
some of the concerns raised in the water industry, and highlight any
alternatives or hybrids that could augment Ofwat’s current list of options.
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5 Form of price control options and incentives
130.

In this section, we consider at a high level each of the main types of control
highlighted along with the incentives on the companies that result from
these. Such incentives will arise principally in relation to:

•

the efficiencies that a company may seek to make (at an operating cost
level, and at an infrastructure investment/supply management capital
cost level);

•

the forecast revenues that it provides to Ofwat for the initial
determination of the control (and whether or not it seeks to game the
control such as say in the case of reporting particular levels of metered
use vs. unmetered use);

•

the extent to which it will strive to over (or under) recover on the
control both year-on-year and over the course of the total control; and

•

the incentives it has to promote efficient water use, or to move
customers to metering.

131.

We consider each generic form of control against the collapsed set of five
water criteria discussed in Chapter 2: allocative efficiency, operating
efficiency, consumer issues, regulatory risks and the impact on competition.
In the main, we have informed our assessment of the incentives using
literature on price controls and the case studies in other sectors. Given the
various different hybrid controls that maybe adopted we do not consider
these in detail.

132.

In the case of allocative efficiency, we also consider the incentives around
metering of customers. An important issue in the case of water is the
incentive to move customers to increased metering where this leads to more
efficient water usage.
To the extent that metering is not currently
compulsory (expect in certain instances), meters are likely only to be taken
up by those customers who expect their bills to be reduced by moving to
metered supply. One possible area for discussion in the case of water forms
of control is the extent to which separate baskets might be adopted or
hybrid forms of control for metered customers versus unmetered customers.
As part of the current tariff basket control, Ofwat maintains a differential as
between the charges that can applied to metered and unmetered customers
so that the charges remain broadly reflective of the differential cost in
supplying to the two types of users.

133.

In the case of operating efficiencies, it is important to note that all the
forms, where essentially applied as an RPI-X cap, should ensure that the
incentives for make operating efficiency savings are met. However, as
discussed in previous chapters, performance of the companies may mask
underlying incentives to out-perform simply due to inaccurate forecasting.
As such, where a control encourages gaming around forecasts of exogenous
parameters, the control is likely to limit focus on efficiencies.
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134.

We also consider any risks issues associated with meeting the control,
especially where these have bearing on cost of capital. Risks may also arise
where there is regulatory uncertainty.
However, in these cases it is
important for all forms of control to take account of anticipatable events
over the course of the control. There will clearly be instances of demand
shocks (e.g. unusual seasonal weather leading to increased demand) or
supply shocks (e.g. changes in tax costs), which may need to be managed.
These may either be through the use of dynamic measures or the use of reopeners of the control. Ideally, however, such re-openers should be kept to
a minimum to ensure, amongst other things, regulatory certainty for the
companies involved. In the context of regulatory burden, we also consider
issues around the possible regulatory compliance costs imposed on the firms
and the extent to which these should be minimised.

135.

Finally, although possibly of less significance in the water industry than in
other sectors, we consider the effects of the control on the possible
development of competition in water services.

5.1 Individual price caps and average revenue caps
136.

Although individual price caps have not been considered as one of the Ofwat
options, nor is it widely employed in other sectors, we have set out the
incentives associated with such individual tariff controls given their
theoretical significance and the detailed literature considering the incentives
associated with this form of control.

137.

Individual price caps are controls on the individual price points of the
company being regulated. It is argued that pure price caps of this kind are
helpful where there are few products involved. Such a control may be
suitable for water services where the price control is limited to charges to
the three customer groups identified above and the price points themselves
can be easily identified. Price caps of this kind may also be helpful where
there are limited fixed or common costs involved. However where this is not
the case, pure price caps require significant judgement as to the allocation
of costs to the individual products.

138.

In terms of the five general water criteria, our analysis and review of the
literature suggests that pure price caps have some advantages. However,
there are concerns for example in the case where bill stability from control
to control period is affected given the need to claw back outperformance
before the next period.

5.1.1 Allocative efficiency
139.

Pure price caps provide incentives for firms to meet and expand demand
since the marginal revenue received as demand increases is not capped, as
it would be under a revenue target ((EPA (2006), UC (2003)). Therefore as
long as the marginal cost of supply is lower than the marginal revenue
associated with increased service provision, firms will have incentives to
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meet consumer demands. In relation to the water industry, this suggests
that firms subject to a pure price cap will also face incentives to expand the
demand of those customers who are already metered (and therefore whose
additional demand will provide additional revenue), as long as the associated
marginal costs are low enough. Moreover firms may face incentives to
encourage unmetered customers to switch to metering if the fixed costs
incurred as a result of this can also be recouped over time.
140.

However, these demand expansion incentives may conflict with incentives to
encourage cost-effective water efficiency (EPA (2006), UC (2003)) if the
proportion of metered against unmetered consumers is high enough.
However it should be noted here that metered customers will have their own
incentives to limit use and therefore in practice pure price caps may also be
reasonably good for efficient usage.

141.

In addition, although individual price caps incentivise firms to price
efficiently (NZCC (2006)), the ability to do so (for example to rebalance
tariffs) in practice may be restricted by the lack of flexibility provided. This is
particularly relevant where current tariffs are not closely aligned to costs i.e.
they are unbalanced. The limits on individual prices, if set at the wrong
level initially, will be likely to maintain imbalances during the control or
increase the likelihood of the operator seeking an interim determination or a
re-opener of the control.

142.

There is also some literature suggesting that service quality in some cases
has suffered under price caps (Jamison). However it is unclear why quality
would be less likely to suffer under other forms of price control and arguably
this issue is less relevant in the water industry in any case since many
aspects of quality are controlled by additional regulation.

5.1.2 Operating efficiency
143.

As with any form of price control, price caps provide good incentives for cost
reduction (Bishop, Kay & Mayer (1995) and carry strong incentives to
maximise efficiency gains (Alexander & Shugart (1999), Costello (1996)).
The more successful firms are in reducing their costs, the greater the profits
they’ll receive. However there is less agreement concerning the issue of
incentives to invest and innovate over time. Some argue that price caps
provide strong incentives to innovate (Costello (1996)) whereas others
suggest that they may discourage investment (particularly in areas of usage
efficiency) if this subsequently results in lower throughput (Carter (2001)).

5.1.3 Consumer issues
144.

Pure price caps perform well against consumer issues criteria. The reduction
in firms’ discretion under this form of control can be expected to result in
lower price volatility than would occur under revenue caps (Alexander &
Shugart (1999), WAERA (2004)) and it has also been argued that price caps
may result in lower prices (Costello (1996)). As discussed in chapter 3, the
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simplicity and transparency of price caps may also benefit consumers in
their decision-making processes as this facilitates predictability in terms of
the prices for the duration of the price control. This is particularly relevant
where Ofwat is concerned about household bill stability and the tracking of
household bills to the price control. However, the lack of flexibility may limit
firms’ incentives or ability to introduce new pricing structures or invest in
innovative billing processes.

5.1.4 Regulatory risks
145.

Price caps perform less well against certain regulatory risk criteria. For
example, although they are good for price stability, they may result in
revenue instability if demand is volatile. As a result, the increased level of
risk borne by firms may lead to a higher cost of capital than would prevail
under a revenue cap (Alexander & Shugart (1999)). They also create
incentives for revenue gaming, in particular they incentivise firms to forecast
lower than expected demand in order to earn higher profits by achieving a
higher than optimal price cap (Alexander & Shugart (1999)).
However as noted above price caps are good for transparency and as such
they may reduce regulatory and compliance costs (Jamison, UC (2003)).

5.1.5 Impact on competition
146.

The impact of pure price caps on competition is less clear. There is some
literature suggesting that price caps are better for accommodating
competition than revenue caps (Costello (1996)). This may be because the
limited pricing flexibility afforded to firms prevents any anti-competitive
rebalancing or possibility of predatory pricing behaviour, however the
incentives for market expansion may work counter to this.

5.1.6 Average revenue controls
147.

Average revenue caps are similar to individual price caps with the exception
that prices are set on a per unit basis based on assumptions about the level
of demand. Average revenue controls might be appropriate where costs
vary in relation to volume and as a result might be unpredictable.

148.

There are a number of similarities between the incentives present under
average revenue controls and individual price caps. Firstly average revenue
controls provide firms with incentives to expand output since total revenue,
and hence profits (in the absence of outperformance reallocation or
correction mechanisms), are allowed to rise with volume (Frontier (2006),
NZCC (2006), UC (2003)). However this may conflict with the objective of
cost effective water efficiency if the true costs of water usage are not
signalled to customers (NZCC (2006)).

149.

Secondly average revenue controls, particularly those incorporating weights,
provide some incentives to price efficiently (Frontier (2006), UC (2003)).
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150.

Thirdly, as with all forms of price control, average revenue controls provide
good incentives for cost reduction, however this incentive may be limited
since revenue is allowed to vary with volume enabling a degree of cost
recovery from customers as output expands (UC (2003)).

151.

Fourthly, this link between output and total revenue means that firms will be
subject to output risk and potentially revenue instability (Frontier (2006),
NZCC (2006)).

152.

However, there are also some differences in the incentives present under
average revenue controls and individual price caps. For example average
revenue controls allow more price flexibility than individual price caps
(Frontier (2006), NZCC (2006)). This flexibility might have undesirable
consequences if it is used to cross-subsidise competitive products from the
monopoly business. This adverse effect can be limited to some extent by
avoiding widely defined average revenue controls and focusing the control
on narrower subsets of products or individual products.

153.

Also average revenue controls may be less transparent (UC (2003)), may
have lower information requirements than individual price caps (NZCC
(2006)) and may be more difficult to monitor on ongoing basis as revenue
can only be determined at the end of the year (NZCC (2006)).

5.2 Fixed revenue and dynamic revenue controls
154.

It is argued that fixed revenue controls are most suitable for regulated
companies that face a high proportion of fixed costs and in industries in
which volume changes are predictable. Although where volume changes are
not predictable, there is scope for example to rely on adjustment factors as
part of a dynamic control.

155.

In terms of the five general water criteria, the performance of fixed revenue
controls is mixed and depends in the main on the nature of the correction
mechanisms employed for over- or under- recovery by the company during
the control period. Some controls may allow for symmetric correction that
allow for correction given both types of shock – negative and positive
revenue shocks. Asymmetric corrections might apply that allow corrections
only in one direction. The incentives arising from fixed revenue caps with
such corrections and dynamic revenue caps are discussed further below.

5.2.1 Allocative efficiency
156.

A well-known problem with fixed revenue caps is the incentives they may
create to minimise output (Alexander & Shugart (1999), Costello (1996),
NZCC (2001), UC (2003), WAERA (2004)). Indeed under some conditions, a
fixed revenue cap may induce regulated firms to produce at a lower level of
output than they would otherwise. The intuition behind this is simple. If a
firm is guaranteed as much revenue by producing at a low level and selling
at a higher price as from producing at a higher volume and selling at a lower
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price (i.e. if demand is inelastic), it will prefer the former option if costs fall
as output falls (Crew & Kleindorfer (1996)).
157.

Therefore a fixed revenue cap may incentivise water companies to
encourage both metered and unmetered customers to be conservative in
their water usage. Although this may be detrimental to the aim of meeting
potential demand, it may be beneficial in terms of encouraging cost-effective
efficient water usage and it may also be helpful in periods when reduced
demand would be useful (such as in droughts) (WAERA (2004)), as long as
the firms’ objectives for reduced throughput are not excessive.

158.

Revenue targets also allow firms a greater degree of flexibility in setting the
relative levels and structure of individual tariffs than is afforded by pure
price caps (IPART (1999), Littlechild (1986)). However this greater flexibility
provides more scope for firms to price inefficiently (NZCC (2006), UC
(2003)).

159.

There is some literature suggesting that revenue caps may reduce incentives
for quality improvements since unit demand does not determine revenue
(Alexander & Shugart (1999), Costello (1996)), however as noted previously
this issue is perhaps less relevant to the water industry.

160.

Finally, in the case of dynamic controls, the incentive to restrict output may
be less significant where the revenue may be allowed to increase given
changes in volume over the course of the control and the incentive to meet
additional or new demand (such as given new housing) is strengthened.

5.2.2 Operating efficiency
161.

Since profits will rise in line with efficiency related cost reductions, fixed
revenue caps should provide incentives for operating efficiency (UC (2003)).
However some have argued that these incentives may be slightly weaker
under revenue caps than under price caps (Costello (1996)) and that
revenue caps may deter innovation and delay investment (Alexander &
Shugart (1999), Costello (1996)), possibly because of the inherent
incentives for output restriction.

5.2.3 Consumer issues
162.

Fixed revenue caps do not perform particularly well against consumer issues
criteria. The flexibility granted to firms may induce greater price volatility,
particularly if demand is uncertain, transferring risk from firms to customers
(Beesley (1997), Costello (1996), Littlechild (1986)). Revenue caps may
also be less transparent for consumers (Beesley (1997)), and may therefore
be less likely to meet Ofwat’s criterion of consistency of bill movements with
the price control.

163.

However there is some literature which suggests that revenue targets
provide more scope to encourage the provision of alternative and new
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services and pricing structures to better meet customer requirements
(IPART (1999), UC (2003)).

5.2.4 Regulatory risks
164.

A potential benefit of revenue caps may be the reduction in risk they entail
for the firm and its shareholders as a result of revenue stability (however
this benefit relies on costs, and therefore to some extent volumes, being
predictable also so that both gross and net revenue are stable). In this case,
the lower level of risk should then translate into a lower cost of capital for
the regulated firm. If however, net revenue is unstable, this lower cost of
capital is unlikely to materialise in practice.

165.

However, revenue caps can provide incentives for revenue gaming,
specifically incentivising firms to forecast higher than expected demand
(Alexander & Shugart (1999)). As noted above, revenue targets may also be
less transparent than other forms of control.

166.

As noted above, correction mechanism might be a particularly effective
means of adjusting for this likelihood of misreporting revenue forecasts.
Ofwat in its list of possible options has included the use of symmetrical and
asymmetric correction tools.

5.2.5 Impact on competition
167.

The relative pricing flexibility associated with revenue targets may suggest
potentially a more detrimental impact on competition than pure price cap
regulation. However this must be balanced against the incentive to restrict
output and the disincentive to expand services to new customers (Alexander
& Shugart (1999), WAERA (2004)).

5.3 Tariff basket controls
168.

As with revenue caps, the efficacy of tariff basket controls will depend on the
sizes of the baskets, the weights used to set the tariffs and the extent to
which there is pain or gain sharing of the type highlighted in chapter 4.
Ofwat has significant experience of the likely efficacy of tariff baskets
controls of this nature. Nonetheless, we provide below some comments
under the five general criteria headings.

5.3.1 Allocative efficiency
169.

Under tariff baskets approaches, depending on the size of the basket
involved, the company would continue to retain some flexibility in the prices
as individual tariffs can be adjusted as long as the limit on the basket is not
exceeded (Baldwin & Cave (1999), NZCC (2001)). The control would allow
flexibility for the management of a regulated company to change prices to
be more reflective of costs subject to compliance with the overall control.
This is particularly helpful in the case where rebalancing of prices is
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important to bring them more in line with the principles of efficient Ramsey
pricing (Jamison et al (2004)). However there is some literature suggesting
that the flexibility in prices under tariff baskets may create changes in price
structures that bear particularly hard on some consumers (Baldwin & Cave
(1999)).
170.

The regulator could also apply additional restrictions or sub-caps on the
movement of tariffs within the overall constraint. This would be in order to
limit some of the flexibility of the firm being regulated especially where there
and concerns on the exploitation of particular customer groups.
For
example, in the current tariff basket adopted in the water industry there are
additional constraints on the differential to be maintained as between
charges for metered and unmetered customers and the difference between
water and sewerage charges.

171.

Tariff baskets are also considered to encourage demand (IPART (1999),
NZCC (2001)). Under a tariff basket approach the company does not have
the incentive to price below marginal cost as it might in the case of certain
revenue caps. This is because the marginal revenue from additional volume
is the tariff that the company charges and expanding output inefficiently will
lead to a loss for the firm involved.

5.3.2 Operating efficiency
172.

As noted previously, where the level of the X is set to deal with efficiency
savings most forms of control will at some level ensure the objective of
meeting operating efficiency targets.
In the case of tariff baskets,
depending on the basis on which the weights are set and where these are
generally quantity or revenue weights, additional cost savings will have less
of an effect on the firms incentives than a fixed or dynamic revenue cap.

5.3.3 Consumer issues
173.

Tariff baskets may fare better than fixed revenue controls where flexibility
for the firms is limited between products being regulated, thus providing
greater pricing stability. In addition, where weights are tied to previous
year outturns then customers are likely to see stable bills. However,
concerns may still remain on prices as across price controls and the extent
to which significant price changes are experienced at the start of the next
control. There is also some literature suggesting that tariff baskets may
limit developments in alternative price structures (IPART (1999)).

5.3.4 Regulatory risks
174.

Where tariff baskets provide revenue stability then risks for the firm and its
shareholders are reduced which in turn has implications for cost of capital.
However, there is some literature suggesting that tariff baskets carry the
risk of regulatory intervention if they need to be reassessed due to the
addition of new tariffs during the regulatory period (WAERA (2004)).
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5.3.5 Impact on competition
175.

Whereas with revenue controls, pricing flexibility afforded to the company
may given it scope to limit the development of competition, multiple tariff
baskets have been used in some sectors to control separately the prices of
those products that are likely to be subject to differing levels of competition.
This has meant that firms are unable to exploit captive customers where
competition is less feasible, whilst competing heavily for non-captive
customers.

5.4 Lessons from four energy case studies
176.

In considering whether the options encompass all major possibilities, we
also draw out lessons the types of control used in the case study countries.
Table 7 below summaries the current forms of control used in each of the
four energy case studies - transmission and distribution of gas and
electricity in Australia, the USA, Ireland and Great Britain.
Table 7: Summary forms of energy controls

Australia

Electricity

Gas

Transmission: Revenue cap
approach using the building
block methodology

Transmission: Revenue cap
approach using the building block
methodology

Efficiency benefits sharing
scheme to be developed

Efficiency benefits sharing
scheme to be developed

Distribution: States choose
between fixed revenue cap,
average revenue cap or
tariff basket, varies by
region.

Distribution: Various, varies by
region. Four of five main
territories have a tariff basket

Side-constraints are
attached where tariff
baskets are used e.g. upper
and lower bounds on tariffs,
limit on annual tariff
increases

Side-constraints are attached
where tariff baskets are used
e.g. upper and lower bounds on
tariffs, specific rebalancing
constraints
Some states have efficiency
carryover

Some states have efficiency
carryover
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USA

Transmission: Rate of return
regulation (federal)
translated into price caps for
each company (state level)

Transmission: Rate of return
regulation (federal) translated
into price caps for each company
(state level)

Price increases are on an ad
hoc basis and result from
‘rate cases’ to be approved
by the regulator. Regulators
assess both revenue
requirement and rate design
(based on cost of service per
type of customer)

Price increases are on an ad hoc
basis and result from ‘rate cases’
to be approved by the regulator.
Regulators assess both revenue
requirement and rate design
(based on cost of service per
type of customer)

Distribution: Not
standardised across states,
mainly price caps. Efficiency
incentives are often built in
through rate freezes over
long periods

Distribution: Not standardised,
mainly price caps. Efficiency
incentives are often built in
through rate freezes over long
periods
e.g. Maine: Extended rate
freezes for distributors

e.g. Maine: Separate 7-year
price cap for each rate class,
adjusted annually. Price
caps increase with inflation
less offsets including a
productivity offset; includes
a service quality incentive
mechanism and an
asymmetric earningssharing mechanism
Ireland

Transmission: Total revenue
cap for 5 years, refined with
adjusted forecasts in annual
reviews; includes rolling
retention of benefits and
efficiency and quality
incentives; allows passthrough of some costs
Distribution: Revenue cap
set every 4 years.
Adjustments made annually
in accordance with revised
forecasts

Transmission: Annual revenue
capped for each year of the 5year control; refined in annual
reviews
Includes a revenue driver
(number of customers); adjusts
for changes in inflation and
allowances/penalties under its
performance incentive scheme
Distribution: Revenue cap for
each year of 4-year control,
revised annually adjusting for
network renewal expenditure,
the treatment of depreciation,
updated demand forecasts, a
change in gas shrinkage costs,
inflation and under- or overrecoveries.
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Great
Britain

Transmission: Set of fixed
revenue allowances for a 5year period supplemented
by revenue drivers, includes
a ‘safety net’ feature to
allow adjustment of
allowance in response to
under-spend
Distribution: Average
revenue allowances for 5year periods, linked to a
revenue driver (unit sales
and customers); includes
quality and efficiency
incentive mechanisms, a
correction mechanism and
allows pass-through for
certain costs; operates cost
benchmarking to assess
efficiency of costs.

Transmission: Set of fixed
revenue allowances for a 5-year
period supplemented by revenue
drivers, includes a ‘safety net’
feature to allow adjustment of
allowance in response to underspend
Distribution: Revenue cap,
includes a revenue driver
(quantity of gas transported), an
incentive mechanism relating to
the main replacement
programme, a cost-pass through
mechanism for certain costs and
a correction mechanism.

Source: DotEcon summary from case studies, March 2007

177.

As this table illustrates, there is no general consensus as to the form of price
control, with countries using not only different forms of price control to one
another but also different forms for the regulation of separate sectors, and
different approaches to setting the control. Nonetheless, it illustrates that
the forms of price control initially proposed by Ofwat for modelling purposes
are broadly in line with those adopted by other regulators.

178.

Some further lessons deriving from our case studies and the efficacy of the
controls in realising certain incentives are discussed below.

5.4.1 Australia energy
179.

In the case of electricity distribution, Victoria and New South Wales provide
examples of jurisdictions that have changed or modified their form of
control, with both shifting from average revenue caps to tariff basket
approaches to provide more efficient price signals (Frontier, 2006).

180.

In its review of the gas access regime, the Productivity Commission found
that where there is more than one reference service, it is desirable to apply
a price cap to the weighted average reference tariff, rather than to each
reference tariff, to facilitate efficient pricing strategies (Productivity
Commission, 2004).

181.

The ESC modified its form of regulatory control from 2001, adopting the
tariff basket approach instead of the previously used average revenue cap.
This is now used for regulating both electricity and gas distribution ‘because
the tariff basket approach offered superior incentive properties and also
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relied less on forecasts and the need for correction mechanisms’ (ESC,
2004).
182.

The jurisdictional regulator of electricity in Queensland has opted for a fixed
revenue cap over the tariff basket approach on the basis that in an
environment of uncertain future load growth, as is the case in Queensland at
present, accurate forecasts of yearly load are less critical than under the
tariff basket approach (QCA, 2002).

5.4.2 United States energy
183.

In 2000, the Californian electric industry experienced an energy crisis, on
account of poor regulatory policy, which created a void between competitive
wholesale electricity markets and regulated retail rates. When wholesale
prices soared due to high demand and a supply shortage, distributors were
unable to increase their retail prices. As a result, they were buying electricity
for more than their allowed retail prices, and soon became insolvent. This
highlights the importance of linking price caps to cost drivers in sectors with
high price volatility.

5.4.3 Ireland energy
184.

The Irish energy regulator, the CER, has introduced a rolling retention of
benefits from efficiencies. Price controls allow benefits to be retained for
five years. The benefits of this inclusion stem from the fact that operators
remain neutral as to when in the regulatory cycle efficiencies are achieved.
This removes the incentives to distort efficiency drives by encouraging or
reporting efficiencies earlier rather than later in the price control period to
maximise the benefit of these efficiencies that would be retained by the
operator.

185.

In its setting of controls for gas, the CER noted an important rationale for
using revenue caps in some cases; where there is a level of spare capacity
held by an operator, costs are in large part invariant to the level of demand.

5.4.4 Great Britain energy
186.

The ‘pure’ average revenue control was replaced with an average revenue
control linked to a revenue driver in Ofgem’s 1994 price control review, and
this new methodology has been incorporated into subsequent electricity
distribution controls. Average revenue calculations are now equally weighted
between the number of customers and the number of units distributed. This
move was seen as balancing the need to address the adverse incentives
associated with a purely output-based form of control while retaining an
incentive for distributors to seek out and meet the needs of their customers.

Confidential version (until publication by Ofwat) - 12 June 2007

51

5.5 Brief overview of forms of control in three other UK sectors
187.

We have also considered at a high level the regulation of prices in three
other UK sectors: airports, telecommunications and postal services. These
are discussed here along with any potential lessons for use in the water
industry. Short overviews are also presented as annexes to this report.

5.5.1 Airports
188.

The UK regulator, the Civil Aviation Authority (CAA), currently regulated the
charges of Heathrow, Gatwick, Stansted and Manchester. CAA adopts an
RPI-X control and in recent proposals has sought to retain the current
system of volume risk sharing (where the airports bear 100%), a revenue
yield approach, no flexible revenue profiling between price controls reflecting
outturn market conditions, and a separate condition for non-passenger
aircraft.

5.5.2 Telecommunications
189.

Ofcom currently regulates the operations of providers with significant market
power in the UK telecommunications industry, and in the main those of
British Telecommunications (BT). As part of a recent strategic review, Ofcom
also considered and subsequently accepted undertaking from BT in 2005 (in
lieu of a reference to the Competition Commission) in terms of the
operational separation of the business as between retail and network
services (through Openreach). Ofcom also withdrew the regulation of all
retail prices considering that competition in these cases meant there was
adequate protection of customers’ interests. However, wholesale prices
continue to be regulated by Ofcom as these are pertinent for the
development of competition within the markets being regulated. The
regulation of these tariffs is on a forward-looking LRIC basis.

5.5.3 Postal services
190.

Postcomm, the UK regulator of postal service, currently regulated the
operations of Royal Mail and is charged with promoting competition in the
provision of postal services. The control adopted is an RPI-X forward-looking
tariff-basket control providing for wholesale customers separately and
ensuring that ‘captive’ customers remain protected. As part of the control,
Postcomm has also looked at the allocation of costs across the various
products including those that are not regulated and those that are provided
on an access basis to competitors.

5.6 Possible additional options
191.

Finally, given the various issues discussed above around the desirability of
limiting revenue risk and around separately controlling different types of
usage, we consider there to be a number of alternatives or hybrids that
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Ofwat could augment its current list with.
include:

For example, the options could

•

average revenue yield per household plus a cap on the average charge
per non-household megalitre. Variant of this may allow for rebalancing
between households;

•

a dynamic revenue cap for households (with an allowance per net new
household) plus a cap on the average charge per non-household megalitre. Variant of this may allow for rebalancing between households;

•

variant asymmetric control options (for example, those where other
pre-identified demand shocks are allowed); or

•

options where interest rates on over-recovery are higher than on
under-recover, to disincentivise the companies from certain types of
over-recovery.

5.7 Conclusion on options
We make three main conclusions in our assessment of the options. Firstly,
we consider that the set of options proposed by Ofwat for its modelling
appears to be broadly in line with the wider literature and those generally
employed in other sectors and countries as reviewed as part of our project.
One type of control not included in the Ofwat list is that of separate price
caps for individual services. However, the literature also acknowledges that
these can be highly prescriptive and it is a form of control rarely employed
in other sectors or countries. As such, we do not consider its omission as
significant.
Secondly, we note that there appears to be a general trade-off as between
the revenue risk the companies are exposed to (and in turn the incentive to
revenue game) and bill stability that customers experience. We highlight
the following general points in relation to each type of control:

•

Fixed revenue controls may be beneficial for ensuring the companies
bear little revenue risk, though only in cases where costs are relatively
flat (i.e. economies of scale are present). However, fixed revenue
controls will not generally be seen to promote bill stability or provide
the incentive to bill all customers. In addition, the nature of correction
mechanisms employed will be particularly important for the revenue
gaming incentives of the companies (i.e. the incentive to mis-forecast
at the start of the control, in order to later reap rewards when the
forecasts are not realised);

•

Dynamic controls with specified volume drivers, including for example
in the case of new builds, may be particularly relevant for the case of
water. Revenue drivers, such as water billed, may also be employed.
In these cases, the companies would be isolated from certain revenue
risks and may have less of an incentive to revenue game;
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•

Tariff baskets, as currently already used in the water industry, are likely
to be associated with a high degree of revenue volatility, which in turn
presents strong incentives for revenue gaming by the companies
involved. Depending on the basket employed, there may also be issues
around the efficient metering of customers and price differentials as
between metered and unmetered users; and

•

Hybrid controls, particularly those that separate out the treatment of
metered and unmetered users (or business and household usage), may
be important given the specific concerns in the water industry around
water efficiency and securing supply. As such, where Ofwat’s proposed
list highlights only one such hybrid for modelling purposes, we consider
that additional hybrids may be worth looking at.

Finally, given the issues highlighted above, we consider there to be a few
alternatives and hybrids that Ofwat may potentially augment its current list
with. These include:

•

Average revenue yield cap for household plus a cap on the average
charge per non-household megalitre;

•

a dynamic revenue cap for households (with an allowance per net new
household) plus a cap on the average charge per non-household
megalitre;

•

variant asymmetric control options (for example, those where other
pre-identified demand shocks are allowed); or

•

options where interest rates on over-recovery are higher than on
under-recover, to disincentivise the companies from certain types of
over-recovery.
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Annex 2: Case study of energy regulation in Australia
A) Electricity
Electricity provision in Australia has traditionally taken place on a state-bystate basis. Several competing generation businesses are established in
each state; a single monopoly transmission business is established in each
state; geographical monopoly franchises for distribution are retained or
created in each state; and a system is established for electricity retailing in
each state.
The major Australian wholesale electricity market, the National Electricity
Market (NEM), comprises the sale of bulk electricity by generators to
electricity retailers and large end-use customers in southern and eastern
Australia 15. The NEM operates under a detailed set of rules called the
National Electricity Rules. The NEM comprises a spot market for energy
traded at spot prices set by the most expensive generator selected to run.
In addition, there is a separate over-the-counter short-term forward trading
market for electricity.
At present, regulation of the electricity industry in Australia is mainly carried
out by two relatively new statutory bodies:

•

the Australian Energy Market Commission; and

•

the Australian Energy Regulator.

The Australian Energy Market Commission (AEMC) has responsibility for
rule-making and market development in relation to the NEM. The Australian
Energy Regulator (AER) performs economic regulation of the wholesale
electricity market and electricity transmission networks in the NEM, and
enforcement of the National Electricity Law and National Electricity Rules.
The responsibility for regulating retail prices and distribution network use of
system charges was to be transferred to the AER at the end of 2006
(previously lay with state and territory regulators). However, the AER
currently report that regulation of distribution companies is still undertaken
by state regulators for the most part. The AER is however already
responsible for transmission regulation.
The National Electricity Rules set out a number of high-level principles to be
adhered to by state regulators in their regulations imposed on distributors.
These include prescriptions relating to the form and mechanism of

15

Western Australia and the Northern Territory will always be excluded from the
‘national’ electricity market because of the lack of electrical interconnections and the
vast distances between their load centres and the interconnected electricity network
in the southern and eastern states. Western Australia has a wholesale electricity
market that operates only in that state.
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regulations; regulation of distribution services must be of the ‘prospective
CPI – X’ form and it must take the form of either a revenue cap, a weighted
average price cap or a combination of these.
Recently, there has been a move to abolish retail price controls for all
customers in all jurisdictions in which the NEM operates. Therefore, it is the
regulation of distribution charges that is the primary focus of state
regulators.
Australia currently has 15 electricity distributors in total (three in New South
Wales, five in Victoria, two in Queensland, and one each in South Australia,
the Australian Capital Territory, Western Australia, the Northern Territory
and Tasmania).

B) Gas
Regulation for gas distribution activities is implemented through the National
Third Party Access Regime for Natural Gas Pipelines (the Gas Access
Regime). The Access Regime applies to pipelines that are declared or
“covered” under the regime.16 Distribution pipelines are the responsibility of
state-based regulators. Regulation of transmission pipelines is carried out on
a national level by the AER.
Once a pipeline is “covered”, it is required to have an access arrangement
approved by the relevant regulator. The reference tariff embodied in the
arrangement has to date largely been determined through a cost-reflective
pricing methodology, reflecting the regulator’s view on the efficient costs of
supply. In effect, the reference tariffs embodied in the access arrangement
play a fundamental role in the actual pricing of the service.
In gas distribution, Australia has ten distributors in total, with some
supplying more than one jurisdiction. The number of gas distributors varies
with jurisdiction; there are four in New South Wales; four in Victoria; two in
South Australia; two in Queensland; two in Tasmania and one each in
Western Australia and the Northern Territory.

C) Form of price control
Electricity distribution
Incentive regulation in Australia has generally taken the form of price caps
calculated using a CPI-X formula or the establishment of a revenue cap. The
price or revenue cap is derived from a revenue benchmark determined

16

Pipelines may be covered if: it is listed in a schedule approved by the Council of
Australian Governments approved in 1997; a service provider requests coverage and
has an access regime approved a regulator; on decision by a relevant minister; or
when the outcome of a competitive tender process for a new pipeline is approved by
the regulator.
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under the Building Block Methodology (BBM). The revenue requirement
derived under the BBM is then translated into a specific price control
specified for a fixed period of time (typically five years).
There are three main methods of electricity distribution regulation in
operation within the NEM:

•

a fixed (or pure) revenue cap approach, where a maximum allowable
revenue is set for the regulatory period, and service providers set tariffs
to recover their revenue requirement;

•

an average revenue cap or revenue yield cap approach, where a cap is
placed on the maximum revenue per unit a business can earn over the
regulatory period; and

•

a tariff basket approach, where the limit allowed on price increases by
a service providers is expressed in terms of a weighted average of the
prices of a basket of specified distribution services.

Figure 7: Electricity distribution regulation in the main jurisdictions
of the NEM

NSW: New South Wales, VIC: Victoria, QLD: Queensland, SA: South Australia, ACT: Australian
Capital Territory, WA: Western Australia, NT: Northern Territory, TAS: Tasmania

Source: Frontier Economics (2006)

Where the flexibility to set the level and structure of individual tariffs has
been awarded to distributors through tariff basket regulation, this has been
counter-balanced by side-constraints imposed by the regulator. The ESC,
regulator of electricity distribution in Victoria, has for example imposed the
following side-constraints on electricity distributors:
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•

a requirement to ensure that the level of each of their tariffs is between
the distributor’s stand-alone and avoidable cost;

•

a limit on annual increases in individual tariffs of CPI + 2%;

•

a requirement to make publicly available its tariff strategies;

•

a requirement to have transparent methodologies of tariff generation;

•

a requirement to publish annual reports describing tariff policies,
including features of tariff structures that provide signals for customers
to consume energy efficiently.

Gas distribution
Regulation of gas distribution across jurisdictions is as follows:
Figure 8: Gas distribution regulation in the main jurisdictions of the
NEM

NSW: New South Wales, VIC: Victoria, QLD: Queensland, SA: South Australia, ACT: Australian
Capital Territory, WA: Western Australia, NT: Northern Territory, TAS: Tasmania
15

This will depend on the form of control proposed by Envestra, but ESCOSA has indicated that
a tariff basket approach would be accepted.

Source: Frontier Economics (2006)

Once again, where tariff baskets have been introduced to allow a degree of
flexibility on the part of individual distributors, they have been paired with
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side-constraints on this discretion. In the case of Victoria, for example, the
ESC has set:

•

upper and lower bounds on tariffs of stand-alone and avoidable cost
respectively;

•

set specific tariff rebalancing constraints to limit reduce the scope for
large tariff shocks; and

•

a requirement on distributors to publish an annual tariff report outlining
tariffs and tariff policies.

The ESC originally accepted inclusion of an efficiency carryover mechanism;
efficiency gains could be retained for a period of 5 years, while efficiency
losses were to be treated asymmetrically with a ‘zero floor’, meaning that
accumulated efficiency losses were not carried forward. However, in more
recent electricity reviews, the ESC has adopted a ‘zero NPV’ approach,
where negative carryover could be offset against positive carryover in
previous or subsequent years within the same regulatory period.
The move away from an efficiency carryover mechanism by the ESC
highlights a the recognition of a negative incentive it generates for
distributors; it can encourage an over-emphasis on cost cutting that could
lead to under-investment and deferral of maintenance on the network, with
resulting detriment to service quality for consumers. That is, adopting a
zero-floor on all negative carryover would create distorting incentives and
encourage distributors to pursue early and temporary efficiency gains.
Both Victoria and South Australia allow for a period of five years retention of
gains via the carryover mechanism. This equates to approximately a 30%
share of the gain in perpetuity, leaving 70% for consumers. This is seen to
be a great enough incentive for distributors to beat the price control or at
least meet its efficiency requirements under the control.

Electricity and gas transmission
Rules relating to pricing of transmission services are set out in the National
Electricity Rules, which were amended in December 2006. In the case of
Prescribed Transmission Services (service packages required to be provided
by the regulator for use by access providers), the form of regulation used is
a CPI-X revenue cap approach using the building block methodology. In the
case of Negotiated Transmission Services (contracts for services negotiated
between the transmission provider and distributor), in contrast, the
regulator allows for commercial negotiations with arbitration of disputes.
The building block revenue requirement details the calculation of a number
of components:

•

The AER is to develop a Post Tax Revenue Model (PTRM) that forms the
basis for the calculation of the Maximum Allowed Revenue (MAR). The
regulatory control period for which the PTRM applies is five years.
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•

The level of the X-factor is to be nominated by each transmission
network service provider and accepted if the AER determines that the
service provider conforms to the requirements in the Rules.

•

The initial Regulated Asset Base (RAB) values are specified in the Rules
and a roll-forward approach model is to be developed by the AER to
ensure that the RAB values are ‘locked in’. Capital expenditure will not
be subject to an ex post review before it is rolled into the RAB. The
revenue model is to allow for the indexation of the RAB.

•

WACC methodology and parameters are specified in the Rules. The AER
is required to review the parameters and methodology initially by 1 July
2009 and then every five years to allow for changes to the methodology
and parameters over time.

•

Tax should be estimated based on parameters for a benchmark
business and not a service provider’s actual financial and tax
arrangements.

•

Depreciation schedules are to be proposed by the service provider and
must comply with principles set out in the Rules. These principles
require that assets are to be depreciated over their economic life;
assets can only be depreciated once and the sum of depreciation is to
equal the value the asset is included in the RAB; and the depreciation
profile must be maintained between forecast depreciation and
subsequent rolling in of actual depreciation into the RAB.

•

The AER is to approve a service provider’s forecast capital and
operating expenditure. If the AER is satisfied that the forecast
reasonably reflects efficient costs, the costs a prudent operator in the
circumstances of the service provider would require, and a realistic
expectation of demand and cost inputs.

The AER is to develop an efficiency benefits sharing scheme providing for a
revenue increment or decrement for each regulatory year where outturn
costs are greater or less than forecast costs. The AER must approve the
service provider’s proposed parameter values if it is satisfied they comply
with the requirements of the scheme.
With regard to performance standard incentives, the service incentive
scheme to be designed by the AER is restricted to a reward or penalty within
a range of +/- 1% to 5% of regulated revenue.
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Annex 3: Case study of energy regulation in the United
States
A) Electricity and gas regulation
In the US, there is a separation of transmission oversight between federal
and state regulators. At the federal level, the Federal Energy Regulatory
Commission (FERC) is an independent agency that regulates the interstate
transmission of electricity, natural gas and oil. At the state level, each state
has a Public Service Commission (PSC) acting as regulator of intra-state
activities. State regulators have authority to design and institute retail
competition, including regulation of retail rates for electricity.

B) Form of price control
Electricity and gas transmission
Regulation consists of an allowed rate of return for each regulated company
being set centrally, with state regulators translating this rate into price caps
for individual companies. That is, assuming market power, the FERC sets a
rate of return for energy transmission companies based on a market rate.
Given this rate of return, at the state level, companies’ respective prices are
set to meet this rate of return given their individual costs. It is the role of
the PSC to assess and approve applications made by companies for any
increase to these prices, or rate cases.
Rate cases then take place on an ad hoc basis, that is, whenever a
company’s realised rate of return deviates significantly from the allowed
return. The company presents a proposal to the state PSC for prices to be
increased to a level that would re-equate its rate of return with that set out
by the FERC. The PSC then examines the evidence to ensure that it is
accurate and truly demonstrates the need for additional revenue.
In the assessment of a rate case, the PSC must determine the revenue
requirement, the amount of money that the utility company is allowed to
collect from its customers to cover its expenses and earn a fair return on its
investment, and rate design, which specifies how the revenue will be
collected from the various classes of residential, commercial and industrial
ratepayers. The PSC bases its rate design decision on the principle of cost of
service – the charges levied against a customer should be proportional to
the expense of serving that customer. Once an application for a rate
increase is filed, the PSC must issue a final decision within 10 months.
The FERC has become concerned that the level of investment in
transmission in the US is lagging behind that which is required to ensure
reliability and minimise congestion costs, and is considering different types
of cost allowances that would stimulate investment in this sector. It has also
proposed to move from setting rates for each regulated company to setting
a rate of general applicability.
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Electricity and gas distribution
The specifics of retail regulation vary from state to state and company to
company. Below is a description of regulation in two states: Maine and
Massachusetts.
Maine
Electricity: Price cap regulation was introduced by the state in 1995 in its
regulation of the Central Maine Power Company (CMP). The price cap
included:

•

a separate price cap for each rate class, adjusted annually. The price
caps increase with inflation less offsets including a productivity offset;

•

a service quality incentive mechanism, which reduces the price cap if
certain service quality targets are not achieved in the prior year; and

•

an earnings-sharing mechanism, which reduces (or increases) the price
cap if CMP’s revenue is more than 350 basis points above (or below) its
authorised return on equity (symmetric adjustment).

A second price cap arrangement for CMP came into effect at the beginning of
2001. This second arrangement was broadly similar to the first, although the
earnings-sharing mechanism did change. Under the 2000 arrangement, the
price cap is increased if CMP’s return on equity falls below a certain level,
but there is no earnings-sharing mechanism if CMP’s earnings are above any
level (asymmetric adjustment). The second price cap arrangement is set to
run until the end of 2007.
Gas: From the late 1990s, the state regulator has accepted performancebased regulatory arrangements (price caps) from the various gas
distributors operating within the state:

•

Bangor Gas Company: 10 year distribution rate freeze from 1998

•

Maine Natural Gas: Rate plan agreed in 1999 including a rate freeze
until 2004

Massachusetts
Electricity: As of March 1998, electricity generation has been unbundled
and supplied competitively, while transmission, distribution and customer
services continue to be provided as monopoly services by the electric
companies, and regulated by the state regulator, DTE. During industry
restructuring, DTE stated in 1996 that is expected performance-based
regulation to be a part of the rate case submitted by each company. Since
then, DTE has approved rate cases with performance-based regulation (PBR)
for both major electric utilities in Massachusetts:

•

DTE approved a rate freezes for distribution services from MECo
including an earnings-sharing mechanisms in 1998 and in 2000. In
2005, DTE approved a price cap arrangement for MECo.
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•

DTE also approved a rate freeze for distribution services from NSTAR in
1998. More recently, it has since approved quality of service incentive
mechanisms as part of the performance-based regulation of electric
distribution companies, covering frequency and duration of outages,
attributes of customer service, and workplace safety, with benchmarks
developed based on historical experience.

Gas: In Massachusetts, from 1995 the state regulator encouraged all gas
distributors to file PBR arrangements.
In 1996, the regulator approved a PBR arrangement for Boston Gas
Company - a price cap mechanism with adjustments for inflation and
productivity, and a mechanism for direct pass through of some specified
costs. The arrangement also included a quality of service incentive. The
regulator approved a further performance-based regulatory arrangement in
2003, with the same broad terms as the 1996 arrangement.
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Annex 4: Case study of energy regulation in Great Britain
A) Electricity and gas regulation
Ofgem is the regulator for both the gas and electricity sectors in Great
Britain. There is a regulatory policy of upstream and downstream separation
in both sectors, with transmission and distribution being separately
regulated in each case.
In the case of electricity distribution, there are 14 network operators in
Great Britain, each with a licence to operate as a monopoly in a specified
region.
In the case of gas distribution, there has been major industry restructuring
since the beginning of the current price control in 2003. The price control
was initially set as a single distribution control for the national monopolist at
the time, Transco. In 2004, however, 8 regional distribution network
operators were set up, 4 of which are owned by National Grid Gas.
In the case of energy transmission, the National Grid owns and operates the
high-voltage electricity system in England and Wales and the high-pressure
gas transmission system in Britain. The company’s activities in both
electricity and gas transmission are regulated by a single control, the UK
transmission owner price control.
Price controls typically cover periods of five years:

•

In the case of distribution, the current electricity price control covers
the five-year period 2005-2010.

•

While the current gas distribution control is for five years ending in
March 2007, this is to be extended one extra year, with new price
control coming into effect for the five-year period 2008-2012. This is
considered to be an exceptional deviation that has resulted from
industry restructuring.

•

In the case of transmission, the most recent price control covering
electricity and gas takes effect in April 2007 for five years.

B) Form of price control
Electricity distribution
Ofgem holds in place different price controls for electricity distribution,
distributed generation and metering.

•

Distribution: Ofgem is currently continuing with an RPI – X form of
price control resulting in average revenue allowances for the five-year
period 2005/06 to 2009/10.

•

The structure of the electricity price control is as follows:
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1) Operators’ base revenue allowances are linked to a revenue
driver, which is an equally weighted function of the number of
units distributed and customer numbers;
2) There are built-in
operators to:

incentive

mechanisms

that

encourage

•

reduce the level of electrical losses and promote energy
efficiency; and

•

improve the quality of service delivered to consumers,
particularly in relation to the number and duration of
interruptions to supply and the quality of telephone
response provided to consumers.

3) There is a pass-through mechanism for the costs of prescribed
business rates on network assets, Ofgem licence fees,
transmission exit charges and other specified non-controllable
costs;
4) The control includes a correction mechanism that adjusts the
price control for any previous over or under recovery of
revenue; and
5) An adjustment mechanism for specific uncertain costs.

•

Distributed generation: Controls in place are for the five-year period
2005/06 to 2009/10. Ofgem has proposed the introduction of a ‘hybrid’
incentive scheme for operators in relation to the connection of
distributed generation, the main characteristics of which are that:
1) the costs incurred by the operators to provide network access to
distributed generation are given a partial pass-through
treatment; and
2) operators are be given a further supplementary £/kW revenue
driver (or incentive rate) to incentivise the connection of
distributed generation to the network

•

Ofgem places a floor and cap on operator returns. The price floor
provides a base rate of return on the overall portfolio of distributed
generation connected in the next price control period, equal to the
allowed cost of debt. The maximum rate of return set on the overall
portfolio of distributed generation connected is equal to two times the
pre-tax equivalent of the allowed cost of capital.

•

The price cap also sets the parameters for an Innovation Funding
Incentive.

•

Metering: Ofgem has in place metering price caps for a standard
domestic credit meter and each of the prepayment meter (PPM)
technologies currently provided by operators. In relation to Meter
Operation (MOp), there is in place a revenue cap and a driver that will
adjust the revenue that the operators can earn. The MOp revenue cap
is based on the costs of providing these services with a 1.5% mark up.
This revenue cap will be adjusted for changes in chargeable activities.
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•

Ofgem is in the process of phasing out and removing many of the
electricity metering controls currently in place.

Referring specifically to distribution:

•

The average revenue control linked to a revenue driver currently in use
within the price control is seen as balancing the need to address the
adverse incentives associated with a purely output-based form of
control while retaining an incentive for distributors to seek out and
meet the needs of their customers.

•

To alleviate the potential for gaming due to operators being better
informed of costs than the regulator, Ofgem introduced benchmarking
to assess companies’ required costs.

•

In order to overcome the incentive to provide the regulator with
inflated forecasts of capital expenditure, Ofgem introduced a sliding
scale mechanism in its most recent price control review.

•

With regard to capital expenditure, operators have an incentive to
make savings early in the control period and spend more towards the
end of the period. To counter this problem, Ofgem uses rolling
incentives for capital expenditure, whereby the duration for which the
benefits from under-expenditure are reaped is fixed at five years.

Gas distribution
Ofgem’s control of gas distribution networks takes the form of RPI – X
regulation, leading to an overall revenue cap. The revenue control includes a
revenue driver linking allowed revenue to the quantity of gas transported,
an incentive mechanism relating to the main replacement programme, a
cost-pass through mechanism for certain costs, and a correction mechanism.
In calculating operating expenditure allowances actual historical operating
expenditure figures are used together with efficiency allowances.
In calculating capital and replacement expenditure allowances actual
historical capital and replacement expenditure figures are used. Ofgem also
apply a capex rolling incentive with operators exposed to both depreciation
and rate of return on any overspends for five years. By adopting a capex
rolling incentive, Ofgem attempt to counter incentives to manipulate the
price control through lower than forecast capital expenditure in earlier
periods and higher expenditure in later periods.
The following price control, due to come into effect in 2008, will set
regulatory controls for each regulated company in line with the change in
industry structure.

Electricity and gas transmission
Transmission price controls for 2007-2012 comprise a set of fixed revenue
allowances for the five-year period, supplemented by revenue drivers which
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will allow permitted revenues to be adjusted
requirements of network users become known.

automatically

as

the

In the new control, Ofgem have introduced a ‘safety net’ feature that will
allow it to reset revenue allowances if a company should significantly underspend its allowance without good cause.
Capital expenditure figures used in calculating revenue allowances are
arrived at through the analysis of an efficiency review of historical
expenditure up to 2005/06 and an assessment of each company’s forecast
expenditure for 2006/07 to 2011/12.
Decisions regarding appropriate allowances for operating expenditure have
been arrived upon through a detailed assessment of the efficiency of the
controllable operating expenditure for each licensee. Calculations involved
normalising base year operating costs, considering the scope for efficiency
improvements, considering potential additional costs and then comparing
these with the companies’ forecasts. These identified scope for savings and
company forecasts were adjusted downward in calculation of allowed
operating expenditure.
There is a high level of uncertainty within the investment plans of
transmission companies regarding the level and timing of investment driven
by new users. The inclusion of revenue drivers as a supplement to fixed
revenue allowances over the price control period allows companies to
respond to the changing needs of network users and more closely align
revenue allowances and the requirements for investment to meet changing
needs for capacity.
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Annex 5: Case study of energy regulation in the Republic of
Ireland
A) Electricity regulation
The electricity sector in Ireland is regulated by the Commission for Energy
Regulation (CER). The Electricity Supply Board (ESB) is a statutory
corporation in the Republic of Ireland. It is 95% owned by the Government
of Ireland, with the remaining shares held by an employee share option
trust.
ESB Group is the leading Irish company in the energy utility sector. The
underlying cost of its electricity supply comprises the cost of generating
electricity, transmitting it through the grid, distributing it through the
network and supplying this energy to end customers. ESB is a vertically
integrated utility and it carries out the supply of electricity through a number
of divisions, which are ring-fenced and operate independently in the
electricity market:

•

Power generation is carried out by ESB Power Generation, as
well as a number of independently owned power stations

•

The transmission network is operated and owned by
monopolist, Eirgrid, and is consequently regulated by the CER

•

The distribution system is owned and operated by ESB
Networks, which also supports the retail market by providing
meter reading and data management services for all suppliers
and customers. The CER regulates ESB Networks as a monopoly
business.

•

ESB Customer Supply is the part of ESB licensed as the Public
Electricity Supplier (PES) offering tariffs directly to customers.
Within the retail market, the CER only regulates tariffs of ESB
PES; independent suppliers are free to set their own tariffs.

a

B) Gas regulation
In 2002 the CER took over the regulation of the natural gas sector in
Ireland. The CER is responsible for the regulation of the Irish gas network
and the supply or retail market. Because there is only one network provider
(Bord Gais Eireann), the CER oversees its costs, revenues and network
charges.
Bord Gáis Networks has two major operating arms:

•

Bord Gáis Eireann: the transmission system operator; and

•

Bord Gáis Energy Supply: its retail arm (semi state)
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C) Form of control
Electricity generation
The CER regulates the revenue that the Power Generation (PG) arm of ESB
can earn. Each year the CER carries out an in-depth assessment of ESB PG’s
costs and ensures that only the efficient costs of the generation business are
passed on to customers in wholesale electricity prices. Under these
arrangements, the independent sector is able to purchase power shortfalls
(top up) and sell surpluses (spill) to ESB Power Generation whenever the
production of the independent sector does not exactly match the aggregate
demand of customers in the independent sector. Prices to provide backup
supply to the independent sector (generators and suppliers) must average
out over the year to the estimated full costs of a Best New Entrant (BNE).
The independent sector is able to sell spill to ESB Power Generation
(ESBPG’s) at prices broadly reflective of the ESBPG’s avoidable fuel cost.

Electricity transmission
This control is based on a CPI-X approach. To set charges, the CER first
determines the revenues that the transmission business can earn to cover
the costs of both the Transmission System Operator (TSO) and the
Transmission Asset Owner (TAO). Revenue reviews are carried out every
five years. The latest five-year review covers the period 2006 to 2010 and
sets out the total allowed revenues over that period.
Each year the allowed revenue is then refined in an annual review that
updates a range of assumptions. This determines the allowed revenue in
that relevant year which is then used to calculate tariffs and charges to
users of the transmission system. The transmission tariffs that are approved
by the CER each year include transmission use of system (TuoS) charges to
generators and to customers. Beyond this, the other features of the control
are:

•

Rolling retention of benefits achieved through costs lower than target
levels. The transmission operator is able to retain these benefits for five
years so that operators remain neutral as to when in the regulatory
cycle efficiencies are achieved.

•

Uncertain costs are reviewed on a case-by-case basis

•

Some pass-through costs, though these are kept to a minimum

•

Incentives to manage costs, carry out an optimal level of investment
and quality of service

While cost drivers (such as network length, annual charges and volume of
energy transmitted) were not included in the current price control, it is
highlighted that they will be considered in the future.
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Electricity distribution
A review is carried out by the CER every five years. In terms of the current
control, the CER set revenues for ESB PES for the period 2006-2010, setting
out the allowed revenue for each year of this period. These ‘allowed
revenues’ are used to calculate distribution use of system (DUoS) tariffs,
which are then approved by the CER. The revenue the ESB is allowed to
collect from customers is updated and refined each year and these updates
are reflected in tariffs. That is, over-recovery in one period is
counterbalanced by reduced tariffs in the next period.
The current price control also includes a revenue driver; increased numbers
of customers will result in an upward revision of allowed revenues. The
revenue control formula also adjusts for changes in inflation and revenue
allowances/penalties under its performance incentive scheme.

Electricity retail
Price control reviews are carried out every five years. The latest five-year
revenue review covers the period 2006 to 2010 and sets out the total
allowed revenues of ESB Customer Supply over this period. These allowed
revenues are then refined annually as with distribution revenues.
To set the level of electricity prices charged to customers, the CER first
determines the revenue that ESB Customer Supply needs to meet its
efficient costs. These costs include the cost of any generation it purchases
from ESB Power Generation, the Distribution Use of System and
Transmission Use of System charges it pays to ESB Networks and EirGrid,
and its own cost of supply. Each of these elements (generation, transmission
and distribution) is set by the revenue and tariff regulation process for these
respective areas.

Gas transmission
Gas transmission is regulated using a revenue cap. Control reviews take
place every four years. The current control covers 2003/04 to 2006/07. Each
year the allowed revenues for that year of the control period are set against
a revised forecast of ‘peak day’ and ‘throughput’ demand values (for the
same year) to produce the capacity and commodity transmission tariffs.
The CER adopted a revenue cap for controlling transmission allowable
revenues as it gives significant incentives to the operator to increase
efficiencies. The CER believes a revenue cap is appropriate because the level
of spare capacity within the Irish gas transmission system means that the
operator’s costs are in large part invariant to the level of demand.
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The control includes an annual adjustment to revenues (the K-factor) to
adjust for any under or over-recovery of revenues.17 Each of the three
separate transmission sites has their own revenue control formula, to ensure
that the operator does not cross-subsidise tariffs.

Gas distribution
Control reviews take place every four years. The current control covers
2003/04 to 2006/07. The form of control used to regulate gas distributors is
a revenue cap; this sets the maximum allowed revenue for each year of the
given control period. Each year, the maximum allowed revenue for the
following year is refined, making adjustments for among other things,
network renewal expenditure, the treatment of depreciation, updated
demand forecasts, a change in gas shrinkage costs, inflation and under- or
over-recoveries.

Gas retail
The retail gas market is regulated for two different types of customer:
medium to large customers that can generally choose alternative suppliers,
where such suppliers serve their area, and domestic customers who
currently do not have the freedom to chose an alternative supplier.
In the retail segment serving medium to large gas customers, the CER
regulates the charges of the main operator in accordance with a pre-set
formula, calculating a price cap. The most recent price review set out the
structure and application of the Regulated Tariff Formula for the 2006/07
gas year. The formula setting out the price cap used is as follows:

17

Any under or over recoveries are adjusted by the Euro Inter-bank Offered Rate
(Euribor rate) + 2% for the appropriate period. Any over- recoveries exceeding 3%
of the allowed revenues for the year will be recovered in the following year at the
Euribor rate + 4%.
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Source: CER (September 2006), ‘Direction to Bord Gais Energy Supply Regarding the
Regulated Tariff Formula’

Controls on retail tariffs for small gas customers stem from a revenue cap
applied by the CER. The most recent control period covers 2004 to 2007. An
annual review produced a revenue allowance for 2006/07 and resulting
tariffs. Given the volatile nature of energy prices and that Ireland is a net
importer of gas, the revenue control in place allows full pass through of
allowed transmission, distribution and gas procurement costs. It also
indexes the operator’s own supply costs to changes in numbers of customers
and level of sales and correction factors to enable adjustments for
divergence between forecasts and actual costs and revenues incurred. The
revenue formula is illustrated below:
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Source: CER (September 2006), ‘Final Direction on Bord Gais Energy Supply
Revenue for Domestic and Small Commercial and Industrial Customers’
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Annex 6: Brief overview of airport regulation in Great
Britain
The Civil Aviation Authority (CAA) is the UK's aviation regulator, with all civil
aviation regulatory functions (economic, airspace policy, safety and consumer
protection). The CAA regulates the prices charged at Heathrow, Gatwick, Stansted
and Manchester. The Airports Act 1986 requires the CAA to set price controls in the
manner which it considers best calculated to further the reasonable interests of
users of UK airports, to promote the efficient, economic and profitable operation of
such airports, to encourage timely investment, and to impose the minimum
restrictions necessary.
As part of its latest review of the charges, CAA has made recommendations to the
Competition Commission on those that should be applied in relation to Heathrow
and Gatwick. Among other things, the recommendation includes that regulation
should be separated by airport, the basis for setting charges (future traffic,
investment, service quality etc) should be done in dialogue with the airports and
airlines and that there should be “broader and stronger incentives on each airport
to deliver the particular array of service standards which meet the needs of its
airlines and passengers”.18
CAA currently adopts an RPI-X control and proposes to retain the current system of
volume risk sharing (where the airports bear 100%), a revenue yield approach, no
flexible revenue profiling between price controls reflecting outturn market
conditions, and a separate condition for non-passenger aircraft. The proposals for
the next set of charges are that, for Heathrow, prices to increase by in the range
retail price inflation (RPI) +4% to +8% each year, whilst for Gatwick in the range
RPI – 2% to +2% each year.
In the case of Stansted, the CAA “analysed the impact of applying a standard
regulatory ‘building block’ approach to setting price caps against its statutory
duties, and considered whether the current framework, and the behaviours
engendered by that framework, work against achieving those duties”. The initial
conclusions of the CAA is that there is only a limited possibility that Stansted either
has, or can be expected to enjoy, a position of market power and thus considered
that the de-regulation of charges at Stansted 19.
A further issue noted in the recent proposals document is that CAA may consider a
substantial reform to price control design to maintain sufficient incentives for the
delivery of capital investment and service quality. In particular, the CAA is
considering whether it would make sense (and be practical) to tie a greater
proportion of revenues to the firm’s investment programme.

18

“Airport price control review – CAA recommendations to the Competition
Commission for Heathrow and Gatwick Airports”, CAA, March 2007.
19

“Airports price control review – Initial proposals for Heathrow, Gatwick and
Stansted”, CAA, December 2006
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Annex 7: Brief overview of telecommunications regulation
in Great Britain
Ofcom currently regulates the operations of providers with significant market power
in the UK telecommunications industry, and in the main those of British
Telecommunications (BT). The regulatory framework is based on the 2003 EC
Directives, the aims of which are to promote competition, reinforce the single
market and safeguard consumer interests in the electronic communications sector.
The framework aligns sector specific ex-ante regulation of electronic
communications with general competition law and practice, and to ensure that
regulation is, as far as possible, technology neutral. The framework tasks
regulatory authorities with determining whether or not any operators in the
relevant electronic communications markets20 might hold SMP giving them unfair
advantages vis-à-vis new market entrants. Where a regulator finds an operator
with such SMP, it must propose appropriate measures to tackle the problem, which
may include the regulation of prices. On the other hand, where the market is
considered competitive, regulatory obligations must be removed.
As part of a recent strategic review, Ofcom also considered and subsequently
accepted undertaking from BT in 2005 (in lieu of a reference to the Competition
Commission) in terms of the operational separation of the business as between
retail and network services (through Openreach). BT undertakings to Ofcom
equated to a three-way split of its fixed telecoms business: operational separation
of its fixed access network business (Openreach); and Chinese walls between
upstream (BT Wholesale) & downstream businesses (BT Retail).
Following the review, Ofcom also withdrew the regulation of all retail prices
considering that competition in these cases meant there was adequate protection of
customers’ interests. However, wholesale prices continue to be regulated by Ofcom
as these are pertinent for the development of competition within the markets being
regulated. The regulation of these tariffs is on a forward-looking LRIC basis. BT
also gave commitments to Ofcom regarding the pricing of its key wholesale
broadband products and its NGN wholesale broadband products. These allow for
price reductions for wholesale customers while ensuring stability in the local loop
unbundling market.21

20

Markets considered susceptible to ex-ante regulation at the retail level are access
to public telephone services at a fixed location, and national and international call
services, separated for business and residential customers and a market for a
minimum set of leased lines. At the wholesale level, there are markets for call
origination, termination and transit on fixed networks, unbundled access to the local
loop, wholesale broadband access, terminating and trunk segments of leased lines,
access and origination on mobile networks, call termination on individual mobile
networks, wholesale international roaming and broadcasting transmission services.
21

“European Electronic Communications Regulation and markets 2006”; EC, 2007.
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Annex 8: Brief overview of postal services regulation in
Great Britain
Royal Mail is the universal service provider in the UK mail market, accounting for
more than 96% of the market. Postcomm, the UK regulator of postal service,
currently regulated the operations of Royal Mail and is charged with promoting
competition in the provision of postal services. However, one of its main statutory
duties is to ensure the continued provision of the universal service, which in the
main include the collection and delivery once a working day for many of the
products provided by Royal Mail (e.g. first class stamped mail). In order to fulfil
these duties, Postcomm ensures that Royal Mail is adequately funded as
competition develops and that it make efficiency savings within its operations.
Key features of this latest pricing and service quality framework imposed on Royal
Mail are that it: 22

•

limits average domestic prices to a maximum 37p for a first class stamp
by 2010;

•

introduces service quality targets more suited to customers’ needs; and

•

creates conditions that will allow new
themselves successfully in the mail market.

operators

to

establish

The control adopted is an RPI-X forward-looking tariff-basket control providing for
wholesale customers separately and ensuring that ‘captive’ customers remain
protected. Postcomm considered other generic options on the regulatory approach
to regulating Royal Mail including in relation to rate of return approaches and profit
sharing options. However, Postcomm concluded that the regulation of the company
through an RPI-X incentive based mechanism holds the best incentives for
efficiency benefits for the company.
In introducing separate controls for captive and non-captive customers, Postcomm
has sought to address the concerns that Royal Mail might be in a position to exploit
customers where competition is less developed and reduce charges only for those
customers that are most likely to be exposed to services being offered by emergent
competition (e.g. for business users of bulk services).
Postcomm also considers
that these separate controls will provide the company with more flexibility in
rebalancing tariffs without Postcomm approval as captive customers will remain
protected.
As part of the control, Postcomm has also looked at the allocation of costs across
the various products including those that are not regulated (e.g. many of the parcel
services) and those that are provided on an access basis to competitors.

22

‘Royal Mail Price and Service Quality Review: Final Proposals for Consultation’ and
‘2006 Royal Mail Price and Service Quality Review Initial Proposals’, 2005.
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