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0BExecutive Summary 

1 EXECUTIVE SUMMARY 

1.1 This report has been prepared as part of Ofwat’s work on future price limits.  The purpose 
is to provide a review of principles and practice in the use of regulatory tools directed at 
providing appropriate incentives and at managing risk.  This draws on a wide range of 
regulatory practice in the UK and elsewhere.  The report also sets out how the 
development of competition in the water sector and changes in industry structure might 
affect the incentives on companies, the allocation of risk and the regulatory tools that can 
be used to manage change of this sort.  This draws on regulatory precedents from other 
sectors. 

1.2 In the absence of a competitive market, incentive mechanisms can be used to stimulate 
firms to act as if they were operating in a competitive market.  Regulators must consider 
how they intend to incentivise companies to behave in particular ways and how risks are 
allocated between regulated firms and other parties.  In general regulatory tools should: 

– Result in cost reflective and stable prices which encourage allocative efficiency; 

– Give incentives to reduce costs to ensure productive efficiency; and  

– Provide incentives for innovation and investment to encourage dynamic efficiency. 

1.3 Individual regulatory tools can contribute to these objectives.  There may also be 
interactions between individual tools which need to be taken into account.  We have 
considered issues relevant to the design of tools for incentives and risk allocation in 
general terms and followed this up with a detailed consideration of individual tools. 

 Risk allocation 

1.4 Risk is defined here as uncertainty of outcome which can either be a positive opportunity 
or a negative impact.  Risks can be borne by a number of different parties.  The main 
choice in regulation is whether risks should lie with the utility and its shareholders or with 
consumers.  However there may be circumstances in which risks are borne by taxpayers, 
for example if government intervenes in the case of financial distress, or by society at 
large if, for example, companies are not held responsible for environmental damage. 

1.5 The financial risk facing a company will be dependent on its capital structure and this 
needs to be taken into account in setting regulation.  Higher levels of borrowing following 
privatisation increased the risk of financial distress.  Regulators have developed a number 
of approaches to reducing this risk and to ensuring that it remains with the regulated 
company and is not passed onto consumers.  As well as regulatory tools, licence 
conditions play an important role in the allocation of risk. Relevant licence conditions 
include ring fencing to reduce risks being imported from unregulated parts of the same 
company, credit rating, cash lock-up and reserve requirements to maintain liquidity and 
measures to increase the transparency of financial arrangements.  Self- regulation within 
the industry is an alternative to imposing detailed rules. 
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1.6 When estimating the appropriate cost of capital for a regulated company the standard 
approach is to separate risk into two groups.  Systematic risks are characteristic of the 
entire market and affect the cost of capital whereas specific risks only apply to the 
particular asset class and do not enter into the cost of capital.  A regulator can reduce a 
company’s exposure to systematic risk using regulatory tools such as cost pass through 
and indexation.  In those cases the risk is passed from the company to the customer and 
the cost of capital is reduced. 

1.7 There is a trade off between price volatility which increases risks for consumers and the 
overall level of prices.  If companies bear the risk of volatility then they will require higher 
prices overall and may have less incentive to increase efficiency.  It may be in consumers’ 
interest to accept some volatility and pay a lower average price over time. 

1.8 In general risk should be borne by the party that is best able to control and manage it.  
This will vary from case to case.  Interruption in supply, e.g. from burst pipes or drought 
can be controlled by the company through maintenance/replacement programmes and 
contingency planning.  It can also be managed by provision of stand pipes and bottled 
water.  This risk should therefore lie with the company.  The risk of price volatility driven by 
unexpected changes in input costs may be easier to manage for large industrial and 
commercial customers than for households.  A differential approach to risk sharing 
between these classes of customers and the company may be appropriate.  Companies 
may be able to reduce risk by outsourcing contracts without disadvantaging consumers. 

Incentive design 

1.9 Incentive schemes can be introduced in a variety of ways.  They can be broad based 
covering all of the company’s activities or narrowly targeted on a specific aspect of the 
business.  Incentives may be financial or reputational or a combination of the two. 

1.10 Reputational incentives are based on comparing the performance of one firm against 
another and will only be successful if firms place importance on outperforming other 
companies.  They may be particularly successful if performance has been significantly 
below standard but may not provide a strong incentive to outperform the standard.  
Reputational incentives may also generate unreasonable expectations on the part of 
consumers without taking into account the cost of making improvements. 

1.11 Financial incentives reward or penalise firms depending on their performance relative to 
some target benchmark.  Ideally the financial impact of the incentive should be set 
between the marginal cost of improving performance and the consumers’ marginal 
willingness to pay for the improvement but finding this balance is not a trivial task. 

1.12 Incentive schemes can be structured around both penalties and rewards.  There is no 
clear cut case for concentrating on either approach to the exclusion of the other.  
Schemes usually combine an element of both approaches.  Sometimes the penalties 
from failing to meet a target are the same as the benefits from over-achievement; in other 
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cases an asymmetric approach has been adopted.  Asymmetric schemes vary in whether 
they provide a greater incentive for over- rather than under-achievement or vice versa. 

1.13 It is difficult to assess the relative merits of reputational and financial incentives because 
they are often used in conjunction.  There is a general expectation that as competition is 
introduced reputation will become more important to companies and this may reduce the 
need for regulation.  However this has not always proved to be the case as can be seen 
with the introduction of licence conditions governing selling methods and customer 
switching in the UK gas and electricity markets.  Fines imposed for breach of these 
conditions provide both a financial and reputational incentive. 

1.14 In the UK and many other countries regulatory terms and conditions including incentive 
mechanisms are imposed through licence conditions.  Companies usually have the 
opportunity to appeal against changes to licences.  However within this framework 
regulators may have a degree of discretion on how to interpret particular provisions. 
Alternatively some requirements may be specified in primary legislation giving greater 
certainty about the obligations on companies. 

1.15 There is a balance to be struck between reducing regulatory risk and the benefits of 
having the flexibility to adapt regulation to market developments.  Flexibility carries with it 
a degree of regulatory uncertainty which can have an effect both on the risk facing 
shareholders and the incentives on the company to respond to regulatory signals. In 
general regulatory risks, whether within or outside the licence regime, are mitigated by 
detailed consultation, the publication of regulatory impact statements and by opportunity 
to appeal. 

Developments in regulation 

Ofgem 

1.16 In 2008 Ofgem initiated a major review of the RPI-X regulatory framework.  This has 
looked at both UK and overseas experience.  In its Emerging Thinking Consultation 
published in January 2010, Ofgem highlighted the fact that current regulation focuses 
principally on costs, i.e. the inputs to the regulated activities.  Although outputs are also 
considered they do not ‘sufficiently capture everything that is needed to deliver our 
desired outcomes’.  Ofgem has proposed a modified ex ante framework based on more 
extensive use of output measures. 

1.17 As part of this new approach Ofgem expects companies to prepare more detailed output 
led business plans with more use of options analysis and scenario planning. An improved 
incentive structure should be developed using both reputational and financial incentives.  
This could include longer price control periods, greater exposure to demand risk in 
respect of major investments, clear commitments on criteria for ex post adjustments and 
changes to the balance of risk sharing between companies and customers. 

1.18 The proposed approach represents a move to a more centralised control of what is 
expected of companies while leaving the companies with incentives to innovate in how 
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they meet these requirements.  The intention is to concentrate on high level measures of 
outcomes but it is possible that this will evolve into more detailed scrutiny of performance. 

Other developments 

1.19 In New Zealand the development of gas regulation has required the regulated businesses 
to develop a pricing methodology based on a cost of supply model and methodology 
report.  This is seen as a limited form of regulatory delegation.  The principal responsibility 
for managing financial risks lies with the companies but an allowance for asymmetry in 
risk is built into the WACC. The burden of proof in seeking any adjustments lies with the 
companies. 

1.20 In  Australia airport regulation price caps are no longer used.  Instead a price monitoring 
regime has been developed with guidelines on the circumstances in which price controls 
might be reintroduced.  Stakeholders are provided with information on airport prices and 
profits enabling airlines to negotiate access charges more effectively.  This approach has 
incentivised airlines to build better commercial relationships with airlines and has led to 
agreement on new investments and associated charges.  Prices have been kept low, 
productivity has been high and compliance costs have been reduced.  However this 
approach has been less successful in getting agreement on non-price terms and 
conditions. 

1.21 ‘Constructive engagement’ with customers as a form of regulatory delegation has also 
been developed by the CAA in the UK for the development of airport investment plans.  
The basis for adopting this approach in the water sector already exists in the Quadripartite 
Working Groups involving the 20 English water companies and a similar group in Wales.  
At present the emphasis is on knowledge sharing rather than reaching agreement.  This 
structure has potential for further development. 

‘New economics’ 

1.22 The conventional RPI-X price control assumes that regulated businesses are profit 
maximising entities that, without regulation, would exploit their monopoly position.  This 
has long been recognised as a highly stylised and simplified representation of the real 
world and regulatory tools have been modified to take this into account.  Alternative 
models of behaviour have been developed which can provide insights into the design and 
application of regulatory tools. 

1.23 Behavioural economics goes beyond the utility maximising assumption and draws on 
insights from other disciplines such as psychology.  An example is the observed 
phenomenon of ‘loss aversion’ with more weight given to avoiding a loss than to achieving 
a gain of a similar size.  This can be relevant to the design of incentives.  It may be 
appropriate to allow firms to retain more of the savings if costs are below target than they 
can recover if costs are above target since loss aversion will itself provide an incentive to 
avoid any overrun. Behavioural economics also suggests that managers may adopt 
‘satisficing’ rather than ‘maximising’ behaviour in the absence of strong market pressures.  
This is relevant both to the interpretation of efficiency measures and the design of targets. 
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1.24 Bounded rationality analysis considers how decisions may be taken on the basis of 
limited foresight and a limited range of options.  Rules of thumb may be used in decision 
taking rather than a full analysis of options. As a result decision takers may not take 
adequate account of future market developments, such as the introduction of competition 
or the need to adapt to climate change leading to stranded assets in later years.  
Regulators need to set out clear rules on the allocation of risk in such situations.  One 
approach would be to make use of real option theory and attach regulatory value to the 
option not to proceed with an investment, rewarding the company for retaining the option 
to make the investment at a later date. 

1.25 Public choice theory also provides insights into how regulated companies and regulators 
may react over a period of time.  Individuals in organisations pursue their own objectives 
as well as those of the organisation.  Individuals may wish to expand their own sphere of 
influence or they may wish to limit the extent of personal responsibility.  This can affect the 
behaviour of both the regulated company and the regulator and needs to be taken into 
account in any regulatory reform. 

1.26 Other interesting developments include identity economics, which considers the 
importance that people attach to identifying with the norms of the organisation they work 
for, and approaches based on libertarian paternalism under which society sets standards 
which ‘nudge’ people or organisations towards decisions that are better both for 
individuals and society as a whole.  In the regulatory context both of these approaches 
may be relevant to the setting of non-financial performance measures. 

Incentives within price control 

1.27 Building on earlier work for Ofwat preparing a Compendium of Regulatory Tools, we 
considered how the incentives in price controls were related to the eight key Ofwat 
objectives and the regulatory tools that might be used to provide these incentives. 

1.28 Incentives can play a major role in motivating businesses to behave as if they were in a 
competitive market.  In general incentives operate at the company level using financial or 
reputational rewards or penalties but it is also possible to focus incentives at the individual 
level.  There is considerable interaction between individual incentive mechanisms and 
also between incentive regulation and risk management.  These interactions are 
considered in reviewing individual regulatory tools.  In all we identified 14 types of 
incentive and 48 applications of incentive tools relevant to meeting the eight Ofwat 
objectives. 

1.29 To encourage efficient investment and long term planning the inclusion of investment in 
the Regulatory Asset Base (RAB) with an appropriate cost of capital should provide 
incentive to invest with assurance that a return will be allowed over the life of the assets.  
Regulators can specify outputs to be achieved in order to guide investment.  Capex 
triggers can be used to reduce incentives to delay investment.  Mechanisms can be 
developed to provide market signals on the need for new investment, e.g. in network 
capacity. 
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1.30 Incentives to encourage cost efficiency have been a major part of the regulatory agenda.  
The five year periodic price review provides strong incentives to make savings early in the 
period with weaker incentives later.  Moving to a rolling incentive can overcome this 
problem.  Focus on operating expenditure can lead to firms substituting between opex 
and capex.  The incentive structure needs to ensure that this does not lead to unintended 
inefficiency.  A focus on benchmarking against total expenditure would be one option. 

1.31 Regulation that promotes efficiency should also encourage innovation but it may not be 
possible for an individual company to capture the full value of investment in R&D if its 
innovation can easily be copied by others.  Additional incentive for innovation can be built 
into regulation through allowing special recovery of R&D costs, in effect a subsidy, or 
through innovation zones where special provision is made to allow new techniques to be 
piloted.  Incentives to encourage the efficient use of water can be used on both the 
demand and supply sides of the market and can include both price and non-price 
approaches.  Special allowance can also be provided to encourage companies to pursue 
environmental objectives which might, otherwise, fall outside their business objectives. 

1.32 Ways of promoting competition in the market vary depending on the specific structure of 
the industry.  Unbundling of activities can separate out natural monopoly activities from 
those which can develop competitively.  Access to network activities needs to be on non-
discriminatory terms.  Regulators have a choice between regulated third party access with 
non-discriminatory tariffs and negotiated access on commercial terms. 

1.33 The drive for cost efficiency can be at the expense of quality of service.  This is of 
particular concern where there is no possibility of competition developing.  Regulators can 
develop incentive measures to maintain a reasonable quality of service.  These may be 
based on setting absolute quality of service standards or quality of service relative to other 
companies.  Guaranteed standards of performance can be set with consumer 
compensation if these are not met.  More generally incentives can be structured to 
encourage companies to engage with stakeholders and take responsibility for developing 
these relationships. 

1.34 Regulated companies have better information about their plans and performance than the 
regulator.  Companies can use this information to increase their profits at the expense of 
consumers.  Regulatory tools can be designed to offset this disadvantage such as the use 
of yardstick and menu regulation aimed at getting companies to reveal their true costs. 

1.35 The report provides a detailed review of individual regulatory tools providing incentives 
looking at the pros and cons of each measure, interaction with other incentives and the 
impact on risk management.  The reasons for choosing one tool over another will depend 
on the regulatory context and the way in which individual tools interact. 

Risks within the price control 

1.36 Risks can broadly be divided between those that are systematic and characteristic of an 
entire market and those that are specific to a particular asset class.  Systematic risks 
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cannot be diversified away by investors and affect a company’s cost of capital.  Specific 
risks do not affect a company’s cost of capital.  However not all risks fall neatly into one or 
other of these categories. 

1.37 We have identified eight categories of risk and within these 23 different types of risk with 
associated consequences to be taken into account in regulation.  These are summarised 
in Table 1.1.  

1.38 The way in which price regulation allocates risk between companies, consumers and 
others is an important feature of any regulatory regime.  In general there is a trade-off 
between incentives to improve efficiency and the degree of risk to which a company is 
exposed.  This can vary depending on the detail of the price regulation. 

1.39 Pure price cap regulation reduces risks to customers by providing a stable price path but 
exposes the company to the impact of changes in demand.  The company faces a 
symmetric exposure to upside and downside risk.  The company also faces symmetric 
exposure to the risk of changes in costs over which it has no control.  Shareholders face 
exposure to this non-diversifiable risk and may expect a higher cost of capital. 

1.40 Price cap regulation with some element of cost pass through recognises that there are 
some costs which are beyond the company’s control and these can be passed on to 
customers.  If the cost pass through is asymmetric, e.g. cost increases can be recovered 
from customers but cost reductions are not rebated, then more of the risk is shifted to 
customers.  Alternatively an asymmetric sharing can be structured so that more of the risk 
lies with the company. 

1.41 A revenue cap approach to price regulation which leaves the company free to set unit 
prices may shift more risk to customer leaving the company with a guaranteed revenue 
stream.  Under this regime profits may be more stable but prices more volatile.  Similarly 
under a rate of return approach the risks from demand and cost volatility are largely 
shifted onto consumers. This lower level of market risk should result in a lower cost of 
capital which will benefit consumers. 

1.42 The choice of tools to deal with risk will depend on the risk itself, the characteristics of the 
market and of the individual companies.  Risks such as demand or cost changes can be 
managed by ex ante rules providing greater certainty for companies but may impose high 
informational requirements on companies and regulators. Ex post adjustments after the 
event may be simpler to administer but provide less certainty for the companies and may 
lead to disputes.  It can also mean customers in one review period paying for costs 
incurred to the benefit of customers in an earlier period. 
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Table 1.1: Summary of risks and potential impacts 

Category of risk Risk Potential consequence of risk 

Operational Cost overrun Unexpected increase in opex/capex costs. 

 Asset condition/ asset failure Unplanned investment in repairs/ replacement 
assets 

 Event risk Unexpected capex/opex costs 

 Service risk Need to make compensation payment to 
customers (additional costs) 

Financial  Interest rate movements  Changes in costs of raising finance and repayment 
terms of existing debt.  Indirect effects on demand 
and input costs. 

 Changes in inflation/ 
deflation 

Changes in real amount repaid on debt; changes in 
input costs; changes in revenues through CPI 
indexation; indirect effect on demand volatility.  

 Capital structure Cash-flow issues; extent of exposure to systematic 
risk.  

Customer/demand Volatility in demand for water Changes to opex costs and revenues; possible 
changes to capex. 

 Bad debts Loss of revenues; cash flow issues. 

Input Changes in material costs Unexpected increase in opex/capex costs. 

 Changes in wage costs Unexpected increase in opex costs. 

Competitive market Stranded assets Loss of revenues 

 Loss of customers Loss of revenues 

 Abstraction licence trading 
arrangements 

Delay; uncertainty regarding whether licenses will 
be granted. 

 changes to existing financing 
arrangements 

Higher operating costs or costs of raising finance. 

 Introduction of new 
technologies 

Unexpected reduction in revenues/ cost increases. 

Regulatory  Uncertainty associated with 
regulatory discretion 

Unexpected reduction in revenues/ cost increases; 
cash-flow problems 

 Price volatility as result of 
regulatory regime 

Unpredictable changes in customer bills 

Political Taxation changes Unexpected reduction in revenues/ cost increases;  

 Changes to regulatory 
regime 

Unexpected reduction in revenues/ cost increases;  

 Introduction of new 
legislation (e.g. 
environmental) 

Unexpected cost increases; 

Environmental Resource availability Unexpected increase in opex/capex costs. 

 Resource quality Unexpected increase in opex/capex costs. 

Source: Europe Economics 

1.43 There is a trade-off between flexible mechanisms, such as interim reviews and logging-
up, which allow adjustment to unforeseen events and a mechanistic approach, such as 
indexation and error correction mechanisms, which provides greater regulatory certainty.  

www.europe-economics.com 8



0BExecutive Summary 

For the flexible tools it is usual to include a materiality threshold which can reduce the cost 
of these approaches. 

1.44 In parallel with the section on incentives, the report provides a review of tools for dealing 
with different types of risk setting out the risks that each tool can be used to address, the 
pros and cons, the effect of each tool on risk and risk allocation and the impact on 
incentives. 

Vertical separation and the introduction of competition – regulatory 
precedents 

Gas and electricity market developments 

1.45 The gas and electricity markets in Great Britain have been substantially restructured in the 
25 years since the start of the privatisation process.  The progressive introduction of 
competition at the supply end of the market has driven change both in the regulatory and 
the market structure.  The current position is that there is competition in wholesale and 
retail supply of both gas and electricity with no price regulation. Networks remain 
regulated and access is on the basis of non-discriminatory third party access.  Legal 
unbundling has taken place at each stage of the supply chain and there is a considerable 
degree of ownership unbundling. 

1.46 Introduction of competition and unbundling was followed by considerable merger activity 
leading to the development of six vertically integrated electricity generator/suppliers.  This 
has allowed risk sharing between different levels of the supply chain but has led to 
criticism that there is a lack of transparency and that new entrants are deterred.  In 
addition the wholesale market arrangements have led to considerable short term price 
volatility increasing the risks to be managed by the main players.  This has raised concern 
about the effect of volatility on investment decisions and security of supply in the longer 
term.  This has led to suggestions that there should be increased regulatory or 
government intervention in the competitive part of the market. 

1.47 At the European level there has been a series of Directives over the past decade leading 
to the full opening of the gas and electricity supply markets to competition.  Recent 
Directives have set strong requirements for separation of network and system operation 
from wholesale and retail activities in order to encourage entry to the competitive parts of 
the market. 

1.48 There has been considerable resistance in a number of Member States to change 
particularly on legal and functional separation of activities but there progress is being 
made.  Competition powers have been used to bring about the sale of the network 
activities of the two leading German energy companies.  However the continued 
regulation of electricity prices for both household and non-household supply in many 
Member States, intended to reduce the price risk facing consumers from wider 
movements in world energy prices is seen as an obstacle to the development of 
competition. 
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1.49 In the US much of the regulatory reform has focused on the development of active 
regional wholesale markets with a requirement for non-discriminatory tariffs for network 
access and the development of independent system operators for interlinked parts of the 
country.  These reforms have allowed increasingly competitive wholesale market trading 
to develop.  There is continuing regulatory monitoring and market power mitigation activity 
with some price caps and bidding restriction in place where there is local market power.   

1.50 Development of retail competition in the US has a mixed track record.  In many States 
early experiments to introduce retail competition have been abandoned or downgraded.  
The crisis in the Californian Market in 2000-2001 which led to the bankruptcy or near 
bankruptcy of the State’s two largest suppliers has been attributed to a mix of market 
manipulation and poor market design.  As a result the development of retail competition 
was abandoned. 

1.51 Approaches to default tariffs have varied between States.  In Pennsylvania the value of 
the default tariff has been eroded over the years as wholesale prices have risen.  This 
changes the incentives over time both for retailers and customers in the competitive 
market.  In Texas, which has one of the most successful competitive retail markets in the 
US, the default tariff was set at a level well above the competitive wholesale price and 
was regularly adjusted to reflect changes in the underlying energy cost.  This provides 
incentives for both customers and retailers and an increasing number of customers have 
switched supplier in Texas. 

1.52 Where retail competition does not operate in the US, tariffs continue to be regulated but 
the main benefits of competition may still be passed through to customers if there is a 
competitive wholesale market to which regulators can look for a guide to energy prices.  
Performance based regulatory tools can then be applied to other aspects of the delivery 
of energy. 

Telecommunications 

1.53 In 2003 access to narrowband fixed lines in most of the UK was dominated by BT with 
control over 80 per cent of residential and business lines.  There was limited challenge 
from cable companies with a narrower geographic spread.  Ofcom found that BT had 
significant market power in all but two of the telecommunications sub markets.  As a result 
the regulator chose to extend price controls and other requirements on BT until 2006. 

1.54 At the same time Ofcom took steps to enhance competition.  These included the 
development of a set of appropriately priced wholesale narrowband services, the creation 
of Openreach, a functionally separate organisation within BT to provide wholesale 
services and a requirement of equivalence of inputs for the wholesale services for BT and 
other service providers.  The creation of Openreach means that wholesale services are 
now sold to BT at arms length.  Separate costs of capital were estimated for Openreach 
and BT reflecting differences in risk. 

1.55 These reforms fundamentally changed the risks of unfair competition facing new entrants 
and a substantial increase in competition occurred with BT’s market share of residential 
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calls (by volume) falling from 72 per cent in 2003 to 48 per cent in 2008. As a result 
Ofcom felt able to allow the remaining price controls on BT to lapse in July 2006.  Prices 
have continued to fall and are well below the level that would have been allowed under 
the price control.  Further development of competition is expected to occur. 

1.56 The Federal Communications Commission (FCC) has drawn on experience from 
liberalisation in the US to provide general guidance on introduction of competition in 
telecommunications.  Three approaches have been identified.  Facilities based 
competition requires the creation of competing networks, as has been seen with mobile 
phones, but this still requires interconnection terms between networks to be defined.  Use 
of unbundled network elements provided by the incumbent by law or regulation which can 
include use of the local loop which provides landline access to final customers.  Resale 
under which competitors obtain services from the incumbent at wholesale prices which 
they can resell in the retail market.  This can be attractive for smaller scale entrants. 

1.57 Interconnection is seen as the key to competition and regulation is needed to protect 
against the exercise of market power.  At one extreme the incumbent can be prohibited 
from participating in certain parts of the market, as happened in the break-up of AT&T in 
the US.  Price caps can be introduced; varying degrees of business separation required; 
and terms specified, usually based on long run incremental cost, for access to networks. 

1.58 There has been considerable debate about the appropriate degree of separation between 
parts of an incumbent operator’s business for competition to be incentivised.  Accounting 
separation with profit and loss statements and balance sheets for separate entities is 
taken as the starting point with ownership separation at the other end of the spectrum of 
options. 

1.59 Accounting separation within a separate wholesale division has been adopted in most EU 
countries (apart from the UK) and in Australia.  This relies on behavioural adherence to 
non-discrimination provisions and does not provide strong assurance of equivalence of 
treatment between entrants and incumbents.  Further degrees of separation can involve 
separate offices, work force and management systems for the unbundled business.  It is 
also possible to set management incentives based on the wholesale division’s 
performance rather than the company as a whole.  This is broadly the approach adopted 
with the creation of Openreach and is finding increasing favour in Europe and in New 
Zealand. 

Postal services 

1.60 The UK addressed mail market has been fully liberalised since January 2006 and there 
are now over 20 licensed mail operators.  Downstream access agreements allow 
operators to collect, sort and trunk customers’ mail to Royal Mail’s inward mail centres 
with Royal Mail providing the delivery service.  High volume customers can deliver their 
own sorted mail to the inward mail centres.  By 2008 the volumes delivered through 
access arrangements accounted for over 20 per cent of total deliveries of addressed mail. 
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1.61 Licences are issued by Postcomm with the aim of ensuring that the multi-operator market 
works effectively in encouraging new entrants while also protecting consumers’ interests.  
The licensing framework was modified in 2008 to make it easier for small and medium 
sized operators to enter the market. 

1.62 In recent years the US Postal Service has encouraged companies to participate in its 
workshare programme in the upstream activities of pre-sorting and bar coding.  Third 
parties can obtain discounts on postage for reducing the USPS upstream costs.  Initially it 
was difficult for mailers to take advantage of the discounts because of the high volumes 
required.  However the development of third party partners has helped to overcome this 
barrier.   

1.63 There remain concerns both about the ways in which USPS avoided costs are estimated 
and on the effect of the arrangement on USPS’ financial position and its ability to support 
its universal service obligation.  Commentators have argued that access and price 
regulation as practised in other utilities may not be appropriate.  Postal distribution is 
made up of a series of separate activities rather than constituting a physical network with 
natural monopoly characteristics. 

Relevance to the water sector 

1.64 Issues that have been addressed by regulators in other sectors that are of particular 
relevance in the water sector include: 

(a) Separation of competitive or contestable activities from long term monopoly 
businesses and development of access terms to regulated networks; 

(b) Regulation of incumbents with market power in the transition to competition; 

(c) The role of wholesale markets in risk management and encouraging competition; 

(d) The role of default tariffs as competition develops; 

(e) The scope for reducing regulation as competition develops.  

Incentives and risks under possible sector structures 

1.65 The final section of the report looks at how risks and incentives might change as more 
competition is introduced at different stages of the value chain.  We consider how 
regulatory tools may be affected by developments in the industry structure and changes 
that might be needed in order for Ofwat to continue to meet its objectives. 

1.66 Ofwat has formulated a set of options for possible sector structures in order to provide 
context for discussions of how price limits might be set in the future.  These possible 
structures reflect two dimensions: 

(a) Where exposure to market forces could occur; and 
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(b) The level of vertical disaggregation within the sector. 

1.67 Structure 1 represents the status quo.  Price controls for a five year period are set for 
incumbents’ end-customer retail prices with a single price generally being set for each 
vertically integrated incumbent’s full value chain.  Market entry is possible through the 
new appointments regime (with price regulation) and through the water supply licensing 
(WSL) regime (under which licensee prices are not regulated).  Under the WSL an entrant 
buys network access from the incumbent and can either operate only at the retail level 
with the incumbent providing bulk water and sewerage services or may provide its own 
water and retail service. Under the WSL only customers consuming more than 50Ml per 
year can switch supplier.  Market entry is also possible in the sludge and trade effluent 
treatment and disposal segments of the market. 

1.68 Structure 2 represents some structural change from the status quo.  Legislation is 
introduced to provide an enhanced WSL regime.  Legal separation of retail businesses is 
mandatory.  All non-household customers are eligible to switch supplier.  The Costs 
Principle is replaced by fair and transparent access prices.  The combined supply licence 
is unbundled to allow entry into provision of water on its own.  The new appointments 
regime is ended, removing the possibility of network entry.  Changes are made to facilitate 
trading in raw and treated water. 

1.69 Structure 3 represents substantial structural change building on the changes under 
Structure 2.  A network licence is introduced allowing entry into network operation and a 
System Operator (SO) is introduced to coordinate network activity. Separate price 
controls at different stages of the value chain are introduced in place of the global 
upstream regime.  A functional abstraction trading regime is introduced to allow trading in 
abstraction rights in addition to the physical trading introduced in Structure 2.   

1.70 In reviewing the possible move from Structure 1 to Structure 2 we have approached the 
issue of regulation of incentives and risk with three questions in mind.  These are: 

(a) If competition is successfully introduced at any level of the value chain, does that 
reduce the need for regulation of incentives and risk? 

(b) As parts of the market are opened to competition, is there a need for regulatory action 
in order to ensure a level playing field between entrants and incumbents? 

(c) Is there further pro-active regulatory action which could be taken to encourage the 
development of competition? 

1.71 We have considered the impact of the changes on risks and incentives and on the need 
for regulation covering the key areas of concern including investment, costs, quality of 
service, innovation and efficient use of water.  The regulation of access pricing is an area 
of particular importance as competition develops. We also consider the interactions 
between regulated and unregulated businesses where these are in common ownership 
and cost allocation as businesses are separated.  Aspects of the business where pro-
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active action by the regulator could encourage the development of competition include 
availability of raw and treated water and the setting of default tariffs. 

1.72 Table 1.2 summarises the main impacts on risks and incentives that might result in the 
move from the Structure 1 to Structure 2.  Key issues that will need to be addressed 
include: 

(a) The extent of competition and how this may change the need for incentive based 
regulation at different levels of the value chain; 

(b) Changes to risk and cost of capital at different levels of the value chain and whether 
separation makes it more difficult to manage risk as a whole; 

(c) The extent to which costs can be clearly attributed between regulated and 
unregulated activities and to separate levels of the supply chain; 

(d) The possibility that incumbents may be able to use their regulated revenues to gain 
competitive advantage in opened parts of the market; 

(e) Whether pro-active steps should be taken by the regulator to stimulate competition. 
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Table 1.2: Changes in risks and incentives with Structure 2 

Structure 1:  

“Status quo” 

Structure 2:  

Some structural change

Stages of the value 
chain affected by move 
to Structure 2 

Impacts on risks and incentives 

New appointments and 
Water Supply Licensing 
Regime 

Unbundling of combined 
supply licence. No new 
appointments and  

Entry into provision of 
water resources without 
entry into provision of 
retail services now 
possible. No entry at 
network level.  

Unbundling of combined supply licences may provide increased 
incentives for entry into retail and water resources. 

Increased risk could increase cost of capital 

Still need regulation at each level.  Scope for incumbents to use 
regulation to gain competitive advantage. 

Introduction of smaller operators into the market may mean that 
customers are exposed to certain risks to a greater extent than if there 
were a smaller number of larger operators. 

Proactive steps could include water release auctions, service incentives. 

Costs principle for access 
pricing 

Regulated third party 
access pricing with non-
discriminatory tariffs 

No entry at network level; 
entry into provision of 
water resources without 
entry into provision of 
retail services now 
possible 

Necessary condition for competition to develop but requires clear 
principles and cost allocation at each level. Otherwise increase risks for 
competitors. 

Access rights, auctioning or grandfathering. 

Vertically integrated 
incumbents 

Legal unbundling All stages Limits the incentive for the network operator to favour its affiliates over 
third parties, thus increasing competition. 

Limits the incentive for the network operator to cross-subsidise its 
commercial activities by ensuring correct cost allocation.  This also 
facilitates the setting of separate price controls with cost of capital for 
each level of value chain. 

Risk that costs could increase if operational synergies are removed as a 
result of legal unbundling. 

Necessary for entry to occur in order for the market to provide the correct 
incentives rather than through regulation. 

Place long term planning obligation with network owner. 

May be more difficult for water companies to make predictions about 
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Structure 1:  

“Status quo” 

Structure 2:  

Some structural change

Stages of the value 
chain affected by move 
to Structure 2 

Impacts on risks and incentives 

demand, which may make efficient balancing of supply and demand 
more difficult. 

Ex-ante price control apply to 
incumbents’ end-customer 
retail prices 

Default tariffs for non-
household retail prices  

Non-household retail If the default tariff is set too low, there may be limited incentives for new 
entrants to offer improved terms, limiting the extent to which the choice of 
customers can influence the price paid or the level of service provided. 

Possible move to reputational incentives on quality of service for non-
household sector 

Use of service standards to encourage innovation. 

 Price cap at household 
retail level  

Household retail More cost reflective prices at household retail level – may provide better 
incentives depending on the elements of the price control. 

But may be difficult to separate household and non-household assets. 

Separate price control may make it more difficult to efficiently manage 
risk as it cannot be shifted between different parts of the value chain. 

Although this could encourage companies to employ better risk 
management. 

Potentially increases the regulatory burden. 

 Global price cap for 
upstream parts of the 
business, with separate 
price limits for different 
upstream services on an 
indicative basis 

Water resource provision; 
water treatment; water 
network 

More cost reflective prices for each stage – may provide better incentives 
depending on the elements of the price control. 

Separate price control may make it more difficult to efficiently manage 
risk as it cannot be shifted between different parts of the value chain.  
However, there may be scope for a separate cost of capital at each stage 
of the value chain which will better reflect the riskiness of each business. 

Incumbents may over invest to gain competitive advantage. 

Potentially increases the regulatory burden. 

Sub controls may allow Ofwat to scale back regulation in sectors where 
the development of competition is more advanced. 

All mergers referred to CC Retail level mergers 
subject to Enterprise Act 

All Threat of takeover increases incentives for efficiency.  Mergers may 
improve risk sharing between parts of value chain  
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Structure 1:  

“Status quo” 

Structure 2:  

Some structural change

Stages of the value 
chain affected by move 
to Structure 2 

Impacts on risks and incentives 

provisions.  Possibility of 
undertakings in lieu for 
mergers in other parts of 
value chain 

Source: Europe Economics 



Executive Summary 

1.73 In reviewing the further move from Structure 2 to Structure 3 we have focused on: 

(a) The introduction of entry to the network;  

(b) The introduction of a system operator; and 

(c) The move to separate price controls from a global price control with sub controls. 

1.74 Development of network entry and the setting up of one or more SOs will require the 
regulator to address a range of new regulatory issues in order to provide appropriate 
incentives and risk sharing arrangements for the new entities.  Separate price controls for 
each part of the value chain will change the risk sharing opportunities.  It may initially 
increase the regulatory burden but should also allow more competition to develop and 
encourage efficiency.  It may also open the way to more merger activity. 
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1.75 Table 1.3 summarises possible changes to risks and incentives that may need to be taken 
into account in the move from Structure 2 to Structure 3.  These are in addition to the 
developments set out earlier for Structure 2.  Key considerations include: 

(a) Definition of the regulation regime for new entrants to water networks and implications 
for investment; 

(b) Definition of the role of system operator, how risks are shared between network users 
and SO price controls; 

(c) Extent to which the move from global price control to individual sector controls 
represents significant change from sub-controls in Structure 2; 

(d) Scope for better targeted and differentiated regulation at different levels of the supply 
chain; 

(e) Whether captive customers will bear the risk of introduction of competition; 

(f) Potential incentive for mergers to take place to manage risk across value chain and 
reduce regulatory burden. 
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Table 1.3: Changes in risks and incentives with Structure 3 

Structure 2: Some 
structural change 

Structure 3: Substantial 
structural change 

Stages of the value chain 
affected by move to Structure 
3 

Impacts on risks and incentives 

Global price cap for upstream 
parts of the business, with 
separate price limits for 
different upstream services on 
an indicative basis 

Separate price controls at 
each stage of the value chain 

Water resource provision; water 
treatment; water network 

More cost reflective prices for each stage – may provide 
better incentives depending on the elements of the price 
control. 

Scope for different degrees of regulation at different 
levels related to development of competition. Possible 
move towards yardstick regulation based on efficiency 
levels in competitive market. 

Separate price control may make it more difficult to 
efficiently manage risk as it cannot be shifted between 
different parts of the value chain. Although this could 
encourage companies to employ better risk 
management. 

Potentially increases the regulatory burden.  This needs 
to be justified by benefits from more sector focused 
approach and from competition. 

Firms may have incentive to use regulated revenues to 
gain competitive advantage. 

Risk that captive customers will face higher prices and 
bear the risk of introduction of competition. 

No new appointments and 
unbundling of combined 
supply licence 

As Structure 2 with the addition 
of network licences. Entry into 
operation of the network now 
possible 

Network operators Regulatory regime for network entrants will affect risk and 
incentive.  Options – regulated TPA, negotiated TPA, 
derogation from TPA. 

Possibility that pricing regime could result in over-
investment in network assets.  Cost increases with loss of 
economies of scale. 

Possible relaxation of regulation for incumbent where 
competition develops. 

Stranded asset risk could deter investment. 
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Regulated third party access 
without system operator 

Introduction of a system 
operator 

System operator, Network 
operators, water resource 
provision, retail 

Provided the system operator is independent, it should 
have no incentive to provide favourable network access 
to any firm in particular. 

Need for SO incentive to control costs.  Potential for risk 
sharing with initial risk borne by SO.  Cost uncertainty 
until SO role developed. 

Need for clear SO operating rules.  Define who bears risk 
of imbalance.  Who pays for losses?  Option of penalty 
prices to incentivise balancing. 

Define responsibility for network planning. 

 

Raw and treated water trading Introduction of abstraction 
trading regime 

Water resource provision Creation of SO and development of a wholesale market 
open opportunities for trading 

Auction based trading could develop price signals to 
encourage investment. 

Retail level mergers subject to 
Enterprise Act provisions.  
Possibility of undertakings in 
lieu for mergers in other parts 
of value chain 

Possible further relaxation of 
special water mergers regime 

All other than retail Could further increase incentives for efficiency. 

Mergers at same level of value chain could reduce the 
number of regulated entities and reduce total regulatory 
burden. 

Source: Europe Economics 



Overview 

2 OVERVIEW  

2.1 This report, Future Price Limits, Risks and Incentives: Options Appraisal, has been 
prepared for Ofwat by Europe Economics as part of Ofwat’s work on future price limits.  
The first part of this report provides a review of principles and practice in the use of 
regulatory tools directed at providing appropriate incentives and at managing risk.  It then 
goes on to look at how regulation has developed in three sectors as competition has 
developed with differing degrees of vertical integration and considers how regulation 
might develop in the water sector as this market is opened to competition. 

2.2 In section 2 we identify key principles for designing effective and efficient incentive and 
risk mechanisms and issues that arise in applying these principles.  We review the 
emerging conclusions from Ofgem’s review of RPI-X@20 which focuses on regulation of 
outcomes rather than inputs. We also consider how alternatives to the standard utility 
maximisation model of regulation could lead to changes in the operation of regulatory 
tools.   

2.3 In section 3 we identify and describe the different types of incentives and incentives 
mechanisms that are available to regulators.  We identify the behaviours or activities that 
each could be used to incentivise. Building on the compendium of regulatory tools we 
prepared recently for Ofwat we provide a summary of the strengths and weaknesses of 
the regulatory tools available to regulators to provide incentives and the interaction 
between incentive regulation and risk management. 

2.4 In section 4 we present a similar analysis of regulatory tools related to risk. Further details 
on all of the regulatory tools and their application are provided in appendices to the report. 

2.5 In section 5 we consider regulatory precedents for the vertical separation of integrated 
businesses and the introduction of competition.  This section considers the cases of gas 
and electricity markets, telecommunications and the postal service.  

2.6 Section 6 sets out possible sector structures for future development of the water sector 
outlined by Ofwat.  These involve differing degrees of vertical disaggregation and the 
introduction of market competition.  In Section 7 we consider how these developments 
might affect the incentives on companies and the allocation of risk and the tools that 
regulators can use to manage these changes. 
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3 PRINCIPLES FOR DESIGNING EFFECTIVE AND EFFICIENT 
INCENTIVE AND RISK ALLOCATION MECHANISMS  

3.1 In the absence of a competitive market, incentive mechanisms can be used to stimulate 
firms to act as if they were operating in a competitive long term market.  When designing 
a price control the regulator must consider how it intends to incentivise the behaviours 
believed to be desirable, and the extent to which, risks are allocated to regulated firms. 

3.2 The regulatory regime may increase the regulated firm’s risk exposure and may alter the 
allocation of risk between the firm and customers.  Alternatively, the regulatory tools used 
may help the regulated company to manage the risks that it faces; these risks may be 
external to the company (e.g. political risk) or internal (e.g. operational risk of asset 
failure).  

3.3 Market power can be detrimental to (economic) welfare and economic efficiency in a 
number of ways.  The regulatory tools should provide the appropriate incentives to firms 
to remedy these problems; they should 

(a) Prevent firms from restricting supply to increase prices, which would be detrimental to 
allocative efficiency. 

(b) Provide incentives for innovation and investment, i.e. dynamic efficiency, as the 
incentive to do so would be reduced in the absence of competition. 

(c) Encourage firms to provide goods and services at their lowest (economic) cost, i.e. 
prevent productive inefficiency. 

3.4 Building on these primary objectives, we identify specific principles that can be used in 
deciding which tools are most appropriate in relation to providing incentives to regulated 
firms and effectively and efficiently allocating risks that the companies are exposed to. 

3.5 In general a regulatory regime should incorporate tools that: 

(a) Result in prices that are cost-reflective, i.e. prices should reflect the costs of providing 
the good and/or service. 

(b) Provide pricing stability, i.e. the components of the pricing methodology should not 
result in prices fluctuating substantially and frequently. 

(c) Ensure revenue adequacy, i.e. the mechanisms in place should allow the regulated 
firm to finance its business. 

(d) Promote efficient and timely investment, i.e. provide incentives for the firm to 
undertake the necessary investment when it is required, and provide incentives for 
investment in R&D to promote innovation. 
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(e) Promote sustainable investment, i.e. where the services are to be maintained into the 
future, the investor must be given the opportunity to benefit from an appropriate return 
on investment over its life. 

(f) Promote operating efficiency, i.e. provide firms with an incentive to reduce their 
operating expenditure. 

(g) Better employ the firms’ superior information, i.e. reduce the asymmetry of information 
between firms and regulators arising from the firms’ better knowledge of their 
environments and procedures. 

(h) Ensure that risk is taken on or internalised by the party that is best able to control it. 

(i) Ensure an optimal allocation of risk between the regulated firm and customers. 

(j) Be transparent and reliable, i.e. the pricing regime should be understandable and 
credible to consumers and minimise the scope for error, as well as provide 
predictability and stability. 

(k) Be flexible, i.e. the methodology should be adaptable to different circumstances, 
including for example, the need to take environmental externalities into account. 

(l) Minimise regulatory burden, i.e. the regulatory regime should minimise compliance 
costs for the regulated firm and costs on the regulator in terms of carrying out the 
price control. 

3.6 Individual regulatory tools may contribute to one or more of these objectives.  There may 
also be interactions between tools such that a positive contribution to, for example, 
incentivising cost efficiency may have less favourable implications for the apportionment 
of risk.  Particular issues in the design of regulatory tools are considered her in general 
terms. The pros and cons of individual regulatory tools and interactions between 
incentives and risk management are considered case by case in sections 3 and 4 with 
further detail provided in appendices. 

Risk allocation in the design of regulation 

3.7 Risk is defined as uncertainty of outcome which can be either a positive opportunity or 
negative impact.  Once risks have been identified risk allocation is the process of 
apportioning individual risks to particular parties. 

3.8 In utility regulation the parties which could bear the risks are as follows: 

(a) The utility itself.  This could be either the management of the company, e.g. through 
performance bonuses, or depending on the utility’s form of finance - its owners in the 
form of equity investors or its lenders in the form of bond holders. 

(b) Consumers 
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(c) Taxpayers.  These can bear risk directly if, for example, the company is in receipt of 
subsidies or if there is a likelihood of government bail out in the event of financial 
distress.  Taxpayers also bear risk as a result of what happens in price reviews.  For 
example, if a regulator fails to specify/fund environmental improvements in price 
reviews there is a risk that the burden of achieving those environmental objective will 
fall in general taxation.  

(d) Wider society.  This would include other members of the public as well as taxpayers.  
There may be environmental costs resulting from, for example, sewerage spillage or 
excessive bacteria in water which would have costs to society in general if not 
adequately dealt with by the company/ regulator. 

(e) Speculators operating in a futures market (if for example a utility or customer is able to 
hedge). 

3.9 However speculation would generally be at the discretion of companies, and although its 
existence could be taken into account by regulators, a regulator would not be able to 
choose to allocate particular risks to speculators.  

3.10 In certain situations, for example government related entities such as the UK based air 
traffic controller – NATS (En Route) plc, investors may expect government support in the 
event of financial distress and hence may accept lower average returns (in exchange for 
lower perceived risk).1  However, the bail out possibility is not explicitly stated in licences/ 
legislation. 

3.11 From a regulatory point of view the main choice therefore is whether risks should be 
allocated to the utility or to the consumers.   

3.12 We now discuss the effect of certain issues on risk allocation and the effect that these 
issues may have on the risks borne by customers and companies. 

Capital structure of the regulated firm  

3.13 Financial resilience has become increasingly important to UK water and energy regulators 
and the UK government following increases in leverage in the water and energy sectors.   

3.14 After privatization in 1989 with virtually no debt, average leverage in the water sector is 
now over 70 per cent.2  Leverage in electricity distribution was around 25 per cent at 
privatization in 1990, but has steadily risen with a number of companies now having 
leverage in the range 50-70 per cent.  

                                                 

1  For example Standard & Poor’s in their February 2010 global credit portal  rating update on NATS (en route) plc state that “… we 
add a three-notch uplift to reflect our view of the “high” likelihood that the government of the United Kingdom (AAA/Negative/A-1+) 
would provide timely and sufficient extraordinary support to NERL in the event of financial distress”. 

2  Based on an industry average net debt/ RCV of 72.1 per cent for water and sewerage companies and 65.9 per cent for water only 
companies in “Ofwat: Financial performance and expenditure of the water companies in England and Wales 2008-09”. 
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3.15 High leverage increases the risk of a firm suffering from financial distress (as a result of 
having to keep up interest payments).  In order to protect customers from the potential 
consequences of high levels of leverage, regulators have taken a number of steps to 
reduce the risk of financial distress. 

3.16 An example of a step regulators can take is financial ring-fencing conditions.  Virtually all 
energy and water businesses are now required to maintain investment grade credit 
ratings.  Ofgem and Ofwat have also imposed “cash lock up” provisions that restrict the 
ability of firms to pay dividends when they are at risk of falling below investment grade.  

Ring-fencing 

3.17 Licence conditions are used to create a regulatory barrier between the regulated entity 
and its holding company.  Such arrangements can include: 

(a) separate financial assessments; 

(b) requirements for the regulated entity to have sufficient resources to carry out its 
activities; 

(c) restrictions on the transfer of assets; 

(d) the provision of additional information from associated companies; 

(e) prohibition on loans between companies (unless authorised); and 

(f) prohibition on cross default arrangements (unless authorised). 

3.18 The purpose of such ring-fencing is to diminish, if not eliminate, the transfer of risk from 
the holding company and/or associate companies to the regulated entity. 

3.19 An example of where such ring-fencing arrangements have worked well is the collapse of 
Enron, the ultimate holdings company for Wessex Water and Aquila Energy Partners 
Holdings.  These latter firms were sold as going concerns and were able to gain access to 
capital markets and thus remained fully financed, despite the collapse of their parent 
company. 

Credit ratings and cash lock-up clauses 

3.20 A regulator can also insert a clause that states either an absolute obligation to maintain a 
regulated entity’s issued debt rating above a certain investment grade credit rating or 
alternatively a weaker obligation to use all reasonable endeavours to maintain the issued 
debt rating above the investment grade credit rating. 

3.21 Cash lock-up clauses are activated when a regulating firm’s debt rating falls below the 
prescribed rating or is threatened by a downgrade (conditions may vary by licence).  
Once activated, a prohibition is placed on the transfer of cash or other assets to any 
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associated company.  This serves to stop a sudden flight of capital due to a downgrade, 
or the threat of one, leading to the default of a regulated entity. 

3.22 A caveat to this approach is that ratings agencies are given substantial power in the 
regulatory framework, becoming quasi-regulators. 

3.23 Ofwat and Ofgem have both applied these approaches but to differing degrees.  In the 
energy sector, all companies must retain an investment grade credit rating and are 
prevented from engaging in non-core activities.  In the water industry, although firms must 
all retain an investment grade credit rating, only one is prohibited from engaging in non-
core activities.3 

Reassess cost of capital in price controls 

3.24 Debt and equity are treated differently for tax purposes.  Interests payments on debt are 
deductible expenditures while dividends paid to shareholders are not.  As such, two firms 
of the same value but differing only in the financing (i.e. one at 100 per cent equity and 
the other at 100 per cent debt) will have different tax liabilities.  The firm financed wholly 
by debt will be the most tax efficient. 

3.25 Some regulators including Ofwat and Ofgem have addressed the tax incentives to gear 
up by clawing back tax savings from gearing up above the notional gearing level 
assumed in setting the WACC.  

Reserve requirements 

3.26 Reserve requirements are used in case financial problems are encountered and are set 
by the regulator on either a market wide or ad hoc basis.   

3.27 In 2002 Network Rail was created to take over Railtrack.  Network Rail was set up as a 
“company limited by guarantee” and had no equity interest and hence was wholly reliant 
on debt markets for external finance. 

3.28 When setting up the company the terms on which new debt finance could be raised was 
a key consideration, however, the effect on the risks carried by consumers were 
considered much less.   

3.29 There are a number of conditions imposed on these structures to limit risks (such as an 
equity buffer to be replaced by liquid reserves and reserve ratio to be maintained above 
specified levels to absorb unexpected variations in costs).  These reserves protect 
lenders and consumers from downside risks.  However, consumers pay for this protection 
because the reserves have to be obtained out of the revenue from charges.   In effect the 

                                                 

3  OFWAT & OFGEM (February 2006) “Financing Networks: a discussion paper” p.20 
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consumers take on the risk that would otherwise be taken by shareholders, but without 
entry and exit rights.   

3.30 As a result the consumers should have a lower expected price but a more variable price, 
instead of a potentially variable dividend. 

Increased transparency 

3.31 Many smaller measures fall under this category, such as: 

(a) A regulator may impose the requirement that a firm comply with publishing 
requirements of the London Stock Exchange, as Ofwat did with most water 
companies including Dwr Cymru; 

(b) A regulator may impose further conduct rules such as abiding by the UK Listing 
Authority’s rules on principles of good governance, again as Ofwat did with most 
water companies including Dwr Cymru; and 

(c) A regulator may make public statements about how it believes an entity in that market 
should structure its finance. The markets may use this as a useful barometer against 
which to assess the entity’s chosen financial structure. 

3.32 Increased transparency permits financial markets to evaluate better the entity’s assets.  
Aware of this, directors are arguably under greater pressure not to take on excessive 
levels of debt. 

Do nothing: self-regulation 

3.33 Alternatively, a regulator can choose to do nothing, especially if the market seems to 
choose modest levels of gearing.  Ofcom has not needed to impose any of the above 
restrictions on financing in the telecom industry, since in the early 2000s many telecom 
providers began deleveraging out of fear of the effects of overleveraging.  Ofcom 
considers that it only needs to monitor the situation as it believes that companies have 
responded to movements in the financial markets and, as such, have dealt with the 
overleveraging problem themselves. 

Impact of risk allocation on the cost of capital 

3.34 Under the WACC-CAPM framework the standard approach to estimating the cost of 
capital, risks are classified into two groups – systematic and specific risks.  Systematic 
risks are risks that are characteristic of the entire market and are hence non-diversifiable.  
Specific risks are those risks that only apply to a particular asset class and can be 
diversified away by investors.  They hence do not affect a company’s cost of capital.   

3.35 Under the WACC-CAPM framework only the systematic (non-diversifiable) risks affect the 
cost of capital.  A regulator may reduce a company’s exposure to systematic risk by 
various regulatory mechanisms/ tools such as pass through and indexation.  Via these 
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tools particular risks are transferred from the company to the customer and the company’s 
cost of capital is therefore lowered. 

Trade-offs between greater price variability for consumers and the possibility of lower 
costs 

3.36 In the main model of price regulation developed by Laffont and Tirole there is a trade-off 
between providing incentives and reducing excess profits (or rents).4  If a firm is required 
to set a fixed price then this must be high enough to compensate for the fact that the firm 
bears all the risk.  It is therefore likely that consumers would rather take on some risk (in 
the form of volatility in prices) in return for lower average prices. 

3.37 On the other hand where there is full cost pass-through or marginal cost pricing, a firm 
just covers its costs in every stage and is willing to participate and is perfectly insured.  
(Although a firm with access to a futures market will want to hedge if it is risk averse which 
would allow the regulator to cut the price that the firm was allowed to charge.) 

3.38 A difficulty with limiting price volatility is that it can reduce a company’s incentives for 
efficiency.   Vickery (1971) stated “responsive pricing would constitute a fairly radical 
departure from current practices in utility pricing, but it promises very substantial 
improvements in economic efficiency, well worth the considerable effort that would be 
needed in practice”.5 

3.39 Cowan (2002)6 looks at the issue of supply side risk and finds that marginal cost pricing is 
preferable to a fixed retail price in the face of input price risk when a futures market is 
available to consumers (i.e. consumers are able to hedge).  Under his model when 
consumers hedge fully they are better off in every state of the world than when the price is 
stabilised.   

3.40 However, the article acknowledges that it is not always possible for consumers to have 
access to a futures market and that transaction costs may be high, eroding part or all of 
the benefits of hedging.  In such cases they find that the best policy is to allow consumers 
a choice between a fixed price and marginal cost pricing while encouraging the firm to 
hedge its risks in the futures market.   Those consumers who dislike price risk can then 
choose to be insured by a fixed tariff. 

3.41 The least efficient outcome is when all consumers face a fixed price and the firm does not 
hedge so the regulator has to allow the price to exceed expected marginal cost to reduce 
the cost of risk to a risk-averse firm. 

                                                 

4  Laffont and Tirole (1986, 1993) 
5  Vickery, W. (1971) “Responsive pricing of public utility services”, Bell Journal of Economics, 2(1), 337-346. 
6  Cowan, Simon (2002), “Utility regulation and input price risk: the roles of marginal cost pricing and futures markets”; University of 

Oxford, discussion paper series. 
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3.42 However there are a number of caveats to the analysis by Cowan.  The paper assumed 
implicitly that it is costless to apply short-run marginal cost pricing.  In practice there are 
costs associated with installing meters to allow quantities demanded to be measured 
more frequently.  The paper focuses on supply-side risk but demand-side risk is also 
important.  With marginal costs of supply a rise in demand would cause the retail price to 
increase whereas with capacity constraints and a fixed price rather than marginal costs 
pricing there will typically be rationing in some states of the world. 

3.43 The extent to which price volatility is desirable depends on the risk aversion of the parties 
involved.   Volatility may impact on some parties such as customers or small entrants 
more heavily that on others (e.g. large incumbent companies). 

3.44 It therefore follows that that there may be a case for making reducing price volatility a 
higher priority at some levels of the value chain than at others, for instance retail, where 
there are a large number of smaller users who are less able to manage the risks 
associated with volatility. 

The trade-off between risk allocation and the design of incentive mechanisms 

3.45 As mentioned above in the main model Laffont and Tirole of price regulation there is a 
trade-off between providing incentives and reducing excess profits (or rents).  If a firm is 
allowed to earn supernormal profits as a result of efficiency gains then it will have a higher 
incentive to achieve those efficiency gains.  

3.46 Price volatility is associated with a transfer of risk to customers (they are exposed to say, 
changes in input prices).  A difficulty with limiting price volatility (and hence customer risk) 
is therefore that it can reduce a company’s incentives for efficiency. 

3.47 The extent to which price volatility is an issue depends on the parties involved.  At the 
retail stage it may be more of an issue as customers (especially those on lower incomes) 
may be less able to manage the risk.  Small new entrant firms are also likely to have 
greater difficulty managing this risk than larger firms. 

Criteria for deciding on risk allocation 

3.48 There are no clear criteria for deciding the “optimal” risk allocation between parties, what 
is appropriate depends very much on the risk in question and the means of the relevant 
parties. 

3.49 Regulators can take steps to minimize the effects of certain risks.  An example, is 
regulatory risk which regulators can reduce by providing clear guidance on how it will act 
in certain circumstances.  
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The regulator can also take steps to insofar as possible eliminate or mitigate certain risks 
by, for example, placing conditions on a firm’s financial structure to prevent excessive 
gearing up.   A disadvantage of such an approach is that it is arguably not consistent with 
the principle of incentive regulation, in which a regulator sets price limits and permits the 
company to find the most efficient way of doing business (including the most efficient 
financing structure).  

7

3.50 For those risks where there is an element of regulatory discretion our review of the 
literature suggests the following criteria may be useful for deciding on the “optimal” criteria 
for risk allocation for a particular risk. 

(a) The degree to which the risk is within a company’s control.  One clear principle put 
forward by the academic literature is that optimal risk allocation requires risk to be 
taken on or internalized by the party that is best able to control it.8 There are some 
risks that the occurrence of which are clearly outside a company’s control (e.g. 
increases in rates payments) but most risks a company will have some degree of 
control over.  There are two issues to consider – the degree to which the occurrence 
of the upside or downside associated with a risk is within a party’s control and the 
degree to which a party is able to deal with the consequences of the risk.  Examples 
include: 

– Interruption in supply – often the cause of the interruption in supply will not be 
within the company’s control, e.g. burst pipes or drought.  But the consequences, 
i.e. the need to provide alternative water sources, e.g. stand pipes or bottled 
water, and to reconnect customers as quickly as possible typically will be within a 
company’s control.  

– Volatility in demand for water – volatility in demand will tend to depend on factors 
such as population growth, the economy and the weather, which are outside a 
company’s control.  However, the consequences, i.e. the need to increase or 
decrease supply and to have resources in reserve are within a company’s control. 

– Cost overrun – some factors resulting in a cost overrun such as change in input 
prices or bad weather delaying work may be outside a company’s control but 
others such as inadequate planning or insufficient allowance for contingencies will 
be within a company’s control.  A firm is able to deal with the consequences of a 
cost overrun such as loss of profits. 

                                                 

7  A number of approaches are currently being considered by the CAA in relation to NATS.  See for example Europe Economics’ 
recent report on regulating finance: http://www.caa.co.uk/docs/5/ergdocs/20100129EERegFinance.pdf 

8  See for example: Debande, O (2002) “Private financing of transport infrastructure an assessment in the UK experience”, Journal of 
transport economics and policy.  There is a summary of this paper in appendix 1. 
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(b) Risk aversion of relative parties, for example, there may be scope for allowing a lower 
risk allocation coupled with higher average prices for certain customers, and more 
volatile prices for other customers (e.g. via the use of optional metering). 

(c) Interaction with incentive schemes, limiting price volatility tends to transfer risk to 
firms, but it can mean that firms have lower incentives for efficiency. 

(d) Capital structure – a regulator may decide to set certain criteria for the capital 
structure of a firm to limit risks, for example, a regulator may want to avoid the 
potential consequences of firms overgearing. 

(e) Available options for reducing risk.  Companies may be able to externalize risks, e.g. 
through outsourced contracts or insurance.  Glas Cymru reduced risk through 
competitive outsourcing – 80 per cent of its expenditure is carried out by third parties.  
Glas Cymru has also reduced risk through use of monoline insurance, insuring its 
ability to pay back lenders.9 

(f) Potential effects of the risk allocation, i.e. would certain options involve price volatility 
to the extent that it cause severe hardship to certain consumer groups, or could a risk 
if realized cause a firm financial difficulties so as to jeopardize its ability to operate. 

Incentive Design 

3.51 Incentive schemes can be introduced in a variety of ways to achieve these objectives.  
The structure of the incentive scheme can be broad based or more narrowly targeted.  A 
broad based structure covers all or most costs under a single structure, whereas a 
targeted scheme leaves most costs under existing forms of regulation and focuses on 
certain aspects of a utility’s business.  The two are certainly not mutually exclusive; for 
example, a regulator could employ a price cap with a separate incentive scheme in place 
for quality of service. 

3.52 The performance incentives offered by the regulator may be: financial, reputational or a 
combination of the two.   

Reputational Incentive Schemes 

3.53 These types of incentive schemes are based on comparative performance between 
regulated firms.  It allows the regulator, firms and consumers to compare the performance 
of one firm against another. 

3.54 Reputational incentives will only be successful if regulated firms place importance on 
outperforming other companies; poor performance can place pressure on the firm in 
question to improve its performance so that it is in line with other firms in the industry. 

                                                 

9  Maltby P (2003) in the public interest? Assessing the potential for Public Interest Companies, London ippr. 
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3.55 Focusing on reputational impacts may provide a regulated firm with particularly strong 
incentives to improve performance if performance has been significantly below standard.  
However, it could be argued that benchmarking of this nature does not provide firms with 
strong incentives to outperform their peers, but rather to make sure that they do not fall 
too far behind the industry standard. 

3.56 As competition is introduced into the market, reputational forces may provide stronger 
incentives to firms to outperform each other as the rewards may be greater if customers 
are aware of the relative performance of the companies. 

3.57 A potential drawback of mechanisms that provide reputational incentives rather than 
financial incentives is that they may generate unrealistic expectations among consumers 
(to the extent that they pay attention to the relative ranking of firms) without taking into 
account the cost of improving performance. 

Financial Incentive Schemes 

3.58 Unlike reputational incentive schemes, financial incentive schemes reward and/or 
penalise regulated firms depending on their performance relative to some target 
benchmark. 

3.59 Ideally, the financial impact of the incentive scheme should be set between the firm’s 
marginal cost of improving performance and the consumers’ marginal willingness to pay 
for the improvement.  Providing “correct” financial incentives will encourage firms to 
improve their performance provided it is cost-effective to do so relative to consumers’ 
valuations of the benefits of improved performance. 

3.60 However, setting appropriate rewards and penalties is not a trivial task.  If the rewards 
(and penalties) are too high, the firm may have an incentive to overinvest to achieve these 
targets; if they are set too low, the firm may have limited incentive to make the desired 
improvements. 

The use of penalties compared to rewards 

3.61 The concept of “loss aversion”, (covered in more detail in the section on New Economics 
below), addresses the observed phenomenon that some groups put a greater value on 
avoiding a loss of a particular magnitude than they do on achieving a gain of the same 
size.  This is pertinent to the design of incentive schemes for regulated utilities.  It may be 
appropriate to give a greater reward for outperform against a target than the penalty for 
under performance since loss aversion will itself guard against under performance. 

3.62 It is not possible to state with any certainty whether regulators should focus on penalties 
or rewards to incentivise the desired behaviour.  It is not clear that all firms are loss 
averse; and if they are it is unlikely to be the case that all firms in a sector exhibit the 
same degree of loss aversion.   
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3.63 However, in its review of IPART’s approach to incentive based regulation, CEPA state 
(with regards to opex incentives):10 

“Most regulators adopt a broadly similar approach to setting opex, based on reviewing 
historical expenditure and considering whether future activities justify an increase in 
expenditure…Incentives tend to be asymmetric, with companies bearing the risk of 
overspends, while the company keeps any underspends for a limited time period.” 

3.64 In the context of quality of service incentives, a report by Oxera for the Royal Mail also 
concluded that most of the UK regulators tend to favour a two-sided incentive scheme of 
penalties and rewards as a way of creating adequate incentives for companies to achieve 
service standards.11 

The use of symmetric incentives compared to asymmetric incentives 

3.65 As described above, it is not always the case that the regulator will offer symmetric 
incentives to regulated firms.  For example, if the regulator is concerned about service 
falling below a certain standard, it may enforce an incentive scheme with large penalties 
for poor performance while offering limited rewards for improved performance.  This may 
be appropriate if the company already receives strong incentives for efficiency 
improvements under other parts of the price control. 

3.66 Asymmetry can take two forms: the theoretical exposure to positive and negative revenue 
risks; and the actual exposure based on the way in which the incentive has been 
established.  There is no clear regulatory precedent as to whether positive or negative 
asymmetry or symmetry is more effective. 

3.67 A review of IPART’s approach to incentive-based regulation notes that regulators will find 
it difficult to set precisely symmetric incentives given the asymmetry of information with 
the regulated company and general uncertainty about future performance.12 

3.68 There does not appear to be a regulatory consensus as to whether symmetric or 
asymmetric incentives work better.  Some regulators have opted for symmetric schemes, 
others have opted for asymmetric schemes with larger rewards, whilst other regulators 
have opted for larger penalties. 

– Ofgem has symmetric annual rewards and penalties in place for distribution 
network operators (DNOs) with regards to quality of service.  The incentives 
depend on each DNO’s performance against their targets.13   

                                                 

10  Review of IPART’s Approach to Incentive Based Regulation, CEPA (2009). 
11  Regulatory precedents for setting service quality incentives: financial levels, A report for the Royal Mail, OXERA (2005). 
12  Review of IPART’s Approach to Incentive Based Regulation, CEPA (2009). 
13  http://www.ofgem.gov.uk/Networks/ElecDist/QualofServ/QoSIncent/Pages/QoSIncent.aspx 
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– The Australian Energy Regulator (AER) has an asymmetric bonus-only service 
target performance incentive scheme in place for transmission network providers 
(TNSPs).  A TNSP could receive a maximum bonus of 2 per cent of its maximum 
allowed revenue depending on performance.14   

– In its price control decision for Stansted Airport, the CAA has decided to impose a 
set of service performance standards and rebates, under which the airport 
operator would reimburse airlines up to 7 per cent of airport charges where the 
airport’s service performance falls short of the defined standards.15 

– The Commission for Energy Regulation (CER) in Ireland has incentive schemes 
in place with regards to quality of service for the public electricity supplier (PES) 
and the distribution system operator (DSO).  Specific targets are set against each 
various measures and a financial penalty/reward applies if performance is 
below/above the target.  The penalty is capped at 1 per cent of allowed revenue 
and the reward is capped at 0.25 per cent of allowed revenue.16 

Financial Incentives Compared to Reputational Incentives 

3.69 It is difficult to ascertain how effective reputational incentives are compared to financial 
incentives, and vice versa, because comparisons between incentive structures are 
complex.  Reputational incentives are often used in conjunction with financial incentives, 
for example, firms may be rewarded for outperformance of the target, and the 
performance of all the firms in the sector may be published as well.  In this case it is not 
possible to disaggregate a firm’s actions into responses to the financial incentives and 
responses to reputational incentives. 

3.70 In some cases, reputational incentives may be used in isolation; however, if financial 
incentives have not been used in isolation in the past it is again difficult to make 
comparisons with regards to which of the two schemes is more effective.  This is because 
the performance of firms and their responses to incentives may be very idiosyncratic 
depending on the sector in which the firm operates and the location of the firm, i.e. just 
because reputational incentives work well in one industry in one country it does not mean 
that they would work better than a financial incentive scheme in place for firms in a 
different sector in a different country. 

3.71 As noted above there is a general expectation that as competition is introduced into a 
market companies’ concern to maintain a good image with customers will provide an 
adequate incentive for them to offer a good quality of service.  However that has not 
always proved to be the case.  In the energy sector Ofgem has had to introduce licence 

                                                 

14  http://www.aer.gov.au/content/item.phtml?itemId=717931&nodeId=91e325b3e34dd802758456584443b006&fn= 
 Final%20decision%20service%20target%20performance%20incentive%20scheme%20version%202.pdf 
15  http://www.caa.co.uk/docs/5/ergdocs/20090313StanstedPriceControl.pdf 
16  CER, Quality of Service Incentive Mechanism During the 2006-2010 Price Control for ESB PES & ESB DSO. 
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conditions governing selling methods and switching of customers in order to improve the 
quality of service.  As a result companies face the possibility of fines for breaches of 
licence conditions.  Significant fines have been imposed with associated publicity resulting 
in both a reputational and financial penalty. 

Implementing Incentives through legislation or licences 

3.72 The main regulatory model that has been adopted in the UK and many other countries is 
one in which companies require a licence to carry out specified activities.  That licence 
sets out terms and conditions that the company must abide by including provisions on 
pricing and revenue recovery, standards of service quality of supply and treatment of 
customers.   

3.73 The regulator can propose changes to the licence in consultation with the companies and 
the companies have the right of appeal to the Competition Commission (the CC) if they 
are not prepared to accept the proposed changes.  The regulator has considerable 
discretion in proposing changes to licences, including changes to the incentive and risk 
sharing elements but, at the end of the day, is constrained by the possibility of a reference 
to the CC. 

3.74 Once licence conditions have been agreed the regulator may have further discretion on 
how to interpret certain provisions.  For example, the regulator may have discretion on 
whether to reopen a pricing provision in response to changes in circumstance or whether 
to award an incentive payment or penalty in response to company performance.  Such 
decisions may only be subject to judicial review and not a CC reference. 

3.75 Some regulatory provisions may be specified in primary legislation but these tend to be 
the exception.  The setting out of the costs principle for network access in the Water Act 
2003 is an example in the water sector.  Legislation is also widely used to impose 
environmental obligations on companies which fall outside the normal run of commercial 
business. The Renewables Obligation which requires suppliers to source a percentage of 
their requirements from renewable generation is one such example.  

3.76 Powers for regulators to impose fines on companies are also introduced through 
legislation. 

3.77 The use of legislation to set regulatory requirements can provide greater transparency 
and certainty for companies about what obligations they are required to meet particularly 
if, as is the case with the Renewable Obligation, substantial long term investment is 
required.  On the other hand legislated requirements can prove inflexible in the face of 
changing circumstances.   

3.78 There is a balance to be struck between reducing regulatory risk and the benefits of being 
able to adapt regulation to market developments.  In general the flexibility allowed under 
the licence regimes has been preferred to more rigid legislative prescription.  However 
that flexibility carries with it a degree of regulatory uncertainty which can have an effect 
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both on the risk facing shareholders and the incentives on the company to respond to 
regulatory signals. 

3.79 Regulatory uncertainty can affect a company’s ability to finance new investment if 
investors are not sure how future regulatory action, for example on price levels, will affect 
the returns on that investment.  Similarly the incentive to achieve cost reductions may be 
dampened if the regulator has discretion to intervene and redistribute those gains to 
consumers.  Even when changes have been enshrined in licence conditions there is an 
element of this uncertainty, as was seen with the re-opening of the electricity distribution 
price control in 1995.  Where changes are made outside of the licence the uncertainty is 
greater.  

3.80 In general regulatory risks arising from discretionary changes whether within or outside 
the licence regime are mitigated by the requirements that have built up over the years for 
detailed consultation and the publication of regulatory impact assessments and by the 
existence of appeal options. An example of this sort of development can be seen in the 
procedures for Ofgem’s decisions on modifications to the electricity Balancing and 
Settlement Code.  Industry concern about Ofgem’s discretionary powers has led both to 
reform of Ofgem’s own procedures to provide more transparency and to the creation of a 
new statutory right of appeal which goes beyond judicial review.  The small number of 
cases taken to appeal is, perhaps, a testimony to the acceptability of this approach.  

Incentives to Focus Companies on Higher Level Outcomes 

3.81 As part of this study, Ofwat wishes to consider an alternative regulatory framework in 
which incentives are provided to focus companies on higher level outcomes, i.e. with less 
focus on bottom up delivery of outputs and more focus on higher level outcomes. 

3.82 Simplifying outputs regulation will require regulated companies to take more responsibility 
for the package of work necessary to be compliant with their regulatory obligations.  This 
could result in less ex post bargaining with regards to specific outputs, as companies 
would have greater freedom to choose the mix of projects and activities required to deliver 
the chosen high-level outcomes. 

3.83 In its consultation paper on menu regulation proposals for PR09, Ofwat set out options. 
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Table 3.1: Menu options 

Highly specified “product list” approach High level “service outcomes” approach 

Determination sets down high level outcomes, 
supported by detailed project and/or activity 
assumptions. 

Project level outputs specified. 

Determination sets down high level outcomes, 
supported by clear metrics (e.g. service standards, 
compliance performance, serviceability, leakage 
targets, SOSI). 

Only major items identified as specific outputs 

Recourse to regulator if circumstances change 
and/or there are decisions to deliver outputs 
through a different mix of projects/activities. 

Limited recourse to regulator within period – 
companies handle risk through menu choices and 
manage required work. 

Companies respond to changed or new obligations, 
and identify incremental impact on expenditure. 

Companies manage risk of changed or new 
obligations within period. 

Relatively wide scope to adjust price setting, if 
requirements change.  Threshold for changes 
deemed significant relatively low. 

Limited adjustment of the price setting package.  
Only large changes to expectations recognised.  
High threshold for changes. 

Expenditure risks associated with defined changes 
in circumstances are carried by customers.  
Regulatory judgement needed to identify ‘qualifying’ 
changes. 

Most or all expenditure risks handled through the 
menu. 

Financial reconciliations based on project/activity 
delivery, not outcome. 

Financial adjustments only if defined service 
outcomes not delivered. 

Source: Ofwat, PR09/02: Menu regulation proposals for PR09, Consultation paper 

3.84 The stylised approaches for the high level “services outcomes” approach set out in the 
table above are provided in the context of menu regulation.  We discuss below the shift to 
an output based approach being proposed by Ofgem. 

Recent Developments in Regulation and Alternative Approaches 

Ofgem: output based approach 

3.85 In 2008 Ofgem initiated a two year review of the RPI-X regulatory framework – RPI-
X@20.17  Its Emerging Thinking Consultation Document was published in January 2010.  
This sets out a proposal for a modified ex ante regulatory framework based on three core 
elements: 

– More extensive use of output measures; 

– Basing price controls on richer business plans; and 

– An improved incentive framework. 

3.86 As stated in Ofgem’s main consultation paper on their emerging thinking: 

                                                 

17  Ofgem, Regulating energy networks for the future: RPI-X@20 Emerging Thinking, Main Consultation; Jan 2010 
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“Outputs are used to different degrees in the existing regulatory framework, across the 
four energy network sectors but are much less developed in electricity transmission than 
in other areas.  However, they are not central to current regulation where the focus is 
primarily on costs (inputs).  Furthermore, the outputs that currently exist do not sufficiently 
capture everything that is needed to deliver our desired outcomes.”  

3.87 As part of its emerging thinking, Ofgem provides an alternative outcomes-led framework 
that focuses on the delivery of their desired outcomes for the long-term.  Outcomes would 
be reflected in outputs related to: 

(a) Reliability; 

(b) Safety; 

(c) Environmental targets; 

(d) Conditions for connecting to network services; 

(e) Customer satisfaction; and 

(f) Mandatory social objectives. 

3.88 Under this framework, it would be for the network companies to determine how best to 
deliver the outcomes, including meeting their statutory obligations, and to make a clear 
case for associated expenditure. 

3.89 There would be a common set of base outputs for all companies in a sector.  Network 
companies may have different target levels for each output and they may have additional 
outputs beyond the base set.  The relevant timeframes for the various output measures 
may also vary. 

3.90 The network companies would propose the level of each output that they intend to deliver 
in their plans; these outputs would need to be consistent with wider regulatory 
requirements, such as, charging methodology requirements and transmission access 
arrangements.  Building on these proposals, Ofgem would then set the final outputs 
taking into account the companies’ statutory obligations. 

3.91 The development of the plan would require network companies to engage effectively with 
their existing consumers and network users, alongside other stakeholders.  The network 
companies would need to justify how they have understood and taken account of the 
engagement in effective planning. 

3.92 Such an outputs-led regulatory framework would provide a clear connection between 
baseline revenue and delivery of these outputs.  As in previous price controls, baseline 
revenues would be set to fund the expected efficient delivery of the required outputs.  
“Uncertainty mechanisms” could be employed to allow the revenue that the network 
company is allowed to collect to vary. 
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3.93 Under the framework, adjustments to revenue would only be made if they could be linked 
to output delivery; there would be rewards and penalties associated with delivering the 
outputs, and these incentives may vary by output measure. 

3.94 As an example, in the last distribution price review, Ofgem proposed to introduce a 
broader customer satisfaction measure to better capture the full range of interactions that 
customers have with Distribution Network Operators (DNOs).18   

“This will be based on the sort of broad measures of customer service that companies 
operating in competitive markets use to measure their performance and make sure that 
they are offering an appropriate level of service.” 

3.95 Companies will be incentivised to improve their performance and will be rewarded for 
good service and penalised for poor service against this measure.  The features of this 
broad measure of customer satisfaction are set out in Table 3.2 below: 

Table 3.2: Customer service 

Component Focus Target customers 

Customer satisfaction 
survey 

Interruptions, 
connections and 
general enquiries 

Domestic, non-domestic, IDNOs, ICPs, DG 
customers, developers and customers dealt 
with by messaging 

Complaints metric Unresolved and 
repeated complaints, 
decisions made by the 
Ombudsman 

All customer complaints (including 
domestic, non-domestic, DG, IDNOs, ICPs, 
developers) 

Stakeholder 
engagement 

Stakeholder views of 
the DNOs’ approach to 
engagement and 
outcomes from the 
engagement 

All relevant stakeholders including suppliers, 
IDNOs, ICPs, Local Authorities, developers, 
DG customers, environmental planning and 
regional development organisations 

 Source: Ofgem, Electricity Distribution Price Control Review Final Proposals 

3.96 Ofgem envisages that some of the following elements might improve confidence that 
network operators’ business plans are indeed designed to deliver the required outputs in 
a way that minimises long-term costs for existing and future costumers: 

(a) Long-term business plans:  Aimed to mitigate the risk of operators undertaking overly 
short-term approaches at the expense of higher costs to future consumers or delays 
in the delivery of what future consumers will need. 

(b) Output-led plans:  linking specific expenditure programmes with the delivery of 
specific outputs. 

                                                 

18  Ofgem, Electricity Distribution Price Control Review Final Proposals, Decision Document, Dec 2009 
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(c) Options analysis:  Network operators could be required to justify their proposed 
approach to delivering the specified outputs through an evaluation of alternative 
options.  This would include keeping options open pending more information as well 
as considering how some options might provide benefits in different circumstances. 

(d) Evidence for cost forecasts:  Network operators could be required to support their cost 
forecasts with specific types of evidence, such as information from benchmarking 
analysis or from the use of competitive tenders or outsourcing. 

(e) Scenario analysis:  Network operators could be required to justify their proposed 
approach in light of an explicit consideration of different scenarios about future 
developments. 

(f) Evidence of learning. 

3.97 Both reputational and financial incentives may be used to encourage networks to deliver 
the right type of business plans to sufficient quality. 

3.98 Ofgem are considering the following possible changes to the incentive framework, 
incorporating incentives to encourage efficient delivery: 

(a) Price controls for more than five years:  This would give network operators the 
incentive to face decisions today that would reduce costs in periods beyond five 
years.  However, longer periods might not be consistent with a regime that adapts and 
improves over time and may involve higher costs to consumers if a higher cost of 
capital is needed. 

(b) Exposure to greater demand risk:  There may be opportunities to make greater use of 
mechanisms in which a network bears demand risk for a specific new investment, 
such that the revenue it earns from making that investment depends on the extent to 
which that investment is subsequently contracted for and / or used by customers. 

(c) Commitment about ex post adjustments:  Ofgem could set out the criteria for the 
circumstances where it would expect to intervene and make an ex-post adjustment 
based on outturn. 

(d) Incentive schemes to reward performance:  Incentive schemes to reward companies 
against some measures of overall cost performance (not just operating expenditures). 

(e) Risk-sharing:  Changes to the balance of risk-sharing arrangements (through which 
the costs of networks spending more than forecast, or the benefits from spending 
less, are shared with consumers) can be used to affect the incentive on networks to 
reduce costs, and the extent to which consumers benefit from cost reductions, within 
a price control period. 
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Relevance to water sector 

3.99 Ofgem’s proposed focus on regulation based on the achievement of specific outputs 
would represent a move towards the type of regulation which has operated for some 
years in the water sector.  The intention is to concentrate on high level measures of 
outcomes but it remains to be seen whether the assessment of business plans which 
forms part of the process will evolve into more detailed scrutiny of performance within 
each company. 

3.100 At one level the proposed approach represent a move to more centralised control of what 
is required from the regulated companies while leaving the companies with incentives to 
be innovative in how they meet these requirements.  This may have particular value 
where some of the desired outcomes may be driven by the need to address 
environmental externalities. 

3.101 It is worth noting that these proposals are put forward for regulation of natural monopoly 
network companies which are in legal and, often, in ownership terms separate from other 
parts of the energy value chain.  The same level of central guidance may be less 
necessary or appropriate where assets remain bundled or where elements of competition 
operate across parts of the value chain.  

New Zealand Gas Regulation 

3.102 The New Zealand gas regulation regime currently consists of a CPI-X calculation applied 
to a weighted average price cap. 

3.103 The first stage of the Commerce Commission’s approach to setting prices requires 
businesses to develop a pricing methodology, taking into account the Commission’s 
principles and methodological requirements.  This pricing methodology consists of two 
components – a quantitative cost of supply model and a qualitative pricing methodology 
report.  The Commission then assesses and approves the pricing methodologies as 
appropriate.  To assist with this assessment, businesses are required to publicly disclose 
a range of relevant pricing information. 

3.104 Due to the asymmetry in risk, where the consequences of finding excess returns when 
they do not exist, or setting prices too low are more severe than the contrary error, a 
weighted average cost of capital (WACC) is chosen by the Commission equal to or above 
the mid-point.  The particular margin adopted is left as a matter of judgement for the 
Commission. 

3.105 The Commission believes firms are best placed to assess the extent of costs arising from 
asymmetric risks, financial distress, extinguished timing options, or firm resource 
constraints and therefore the burden of proof of these costs lies with them.  Adjustments 
to cash flow are made for relevant unsystematic risks, rather than being treated using a 
margin on WACC.  The Commission can make these adjustments ex ante or ex post, 
depending on the circumstances. 
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3.106 Opex is treated on an ex ante basis, so any unanticipated over- or under-spend is borne 
to the end of the control period.  Under-spent capex is also treated on an ex ante basis, 
while overspent capex is subject to review at the end of the control period. 

3.107 Quality control is performed by the Commission through an annual compulsory 
information disclosure by companies.  Quality is defined according to three categories, 
with specific indicators used for each: 

– Network reliability - the frequency and duration of interruptions customers 
experienced; 

– Network condition / system integrity - the ability and state of the network to deliver 
the appropriate quality of services; and 

– Customer service - the way the business deals with customers. 

Relevance to water sector 

3.108 Under the Commerce Commission’s regulatory framework for gas in New Zealand, 
companies are able to set tariffs for controlled services freely so long as they meet the 
regulator’s pricing methodology requirements.  Requiring the regulated firms to develop a 
pricing methodology represents a form of regulatory delegation, albeit one in which the 
extent of regulatory delegation is low, as it is the Commerce Commission that is ultimately 
responsible for setting the price control.  

3.109 In the context of opening up the various stages of the value chain to competition, an 
approach like this may represent a good “stepping stone” to a framework in which the 
extent of regulatory control is scaled back significantly due to the development of 
competition.  It would force firms to think about how they would set their tariffs and allow 
them to set their tariffs as they wish provided it conformed to Ofwat’s pricing methodology. 

3.110 An alternative approach with further delegation of regulatory control would be a 
“constructive engagement” type approach, as applied in the UK airports sector.  Currently 
there is a Quadripartite Working Group set up by the Consumer Council for Water 
(CCWater) for each of the 20 companies in England.  Each group comprises a 
representative of the water company, the Environmental Agency, the Drinking Water 
Inspectorate and CCWater, and in some cases Natural England.  In Wales there is a 
single group organised by the Welsh Assembly Government.  The emphasis of the 
groups is on knowledge-sharing rather than reaching agreement. 
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3.111 With regards to implementing constructive engagement in the water sector, Stephen 
Littlechild stated the following:19 

“The Quadripartite Working Groups already contain the main interested parties. The 
issues they discuss at present correspond broadly to the issues they might be invited to 
agree under constructive engagement. The parties could well see advantage in 
negotiating a more certain outcome within their own control.” 

Australian Airport Regulation 

3.112 Since 2002 price caps have no longer been applied to the regulation of Australia’s 
privatised airports.  The Australian Competition and Consumer Commission’s (ACCC) 
innovative regulatory policy consists of price monitoring, with basic guidance provided as 
to what behaviour could be considered to provide grounds for reintroducing price controls.  
Guidelines are also specified regarding coverage, consultation and dispute settlement 
mechanisms. 

3.113 The price monitoring regime provides stakeholders with transparent information on airport 
prices and profits, enabling airlines to negotiate more effectively with airports on access 
charges.  It also provides the Government with the information needed to decide whether 
further investigation into airport’s pricing is required. 

3.114 The price monitoring system has incentivised airports to build better commercial 
relationships with airlines, and focussed their decisions on the needs of the consumer.  
This has made it easier for airports and airlines to agree on new investments required and 
the charges required to pay for these. 

3.115 The regime has also incentivised companies to keep prices low, as price outcomes to 
date have not appeared to be excessive.  This has been achieved in parallel with high 
productivity performance of Australian airports by international standards and satisfactory 
to good quality of service. 

3.116 In addition, compliance costs for the regime have been low, in particular for the larger 
monitored airports. 

3.117 However, the regime has been less successful at getting the parties to come to 
agreement on satisfactory non-price terms and conditions.  Also, the improvement in 
commercial relationships has not been universally seen, with strained relationships seen 
between certain airports and their customers, leading to protracted negotiations.  There is 
some concern that the policy does not adequately reward the airports that have been 
more responsive to the emphasis on commercially negotiated outcomes, nor discipline 
the less responsive. 

                                                 

19  http://www.utilityweek.co.uk/features/uk/stephen-littlechild-asks-wheth.php 
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3.118 The effectiveness of price monitoring has also been detracted from due to certain 
‘systemic’ shortcomings.  In particular, the development of commercial relationships has 
been held back by the lack of policy guidance on the valuation of airport assets.  

3.119 Airports and airlines are both keen to avoid a return to a price control regime, due to the 
cost and time of performing such price reviews.  Hence the threat of a return to such a 
regime is a real one, although it may weigh unevenly on the different parties, and is 
dampened by the lack of clarity that has been given on when further investigation of an 
airport’s behaviour will actually occur, or the process to initiate such an investigation.  To 
address these issues, a new ‘show case’ procedure has been suggested whereby the 
Government would either accept or challenge an airport’s performance on the basis of the 
annual ACCC monitoring report. 

Relevance to water sector 

3.120 The light-handed, ex post approach to regulation adopted for Australian airports also 
represents a form of negotiated settlement with a large degree of delegation of regulatory 
control.   

3.121 Such an approach may be of particular relevance in the water sector in the case of large 
non-domestic users.  In the absence of a price cap, large customers may be able to 
constrain water companies’ behaviour by engaging in constructive and effective 
negotiations.  It is less clear that small users would be able to constrain behaviour in the 
same way.  This of course assumes that water companies are monopolistic.  Although a 
price monitoring framework does not require competition in the sector, it may be more 
appropriate as competition develops in the water sector with the opening up of markets at 
the various stages of the value chain.   

3.122 In a paper assessing the regulatory regime for Australian airports, Stephen Littlechild 
concludes that:20 

“It might be argued that the ex ante regime is more effective in terms of preventing 
excessive pricing.  But the regimes seem to be comparable in terms of improving 
operating efficiency, and predictability and stability of the regulatory process.  The 
Australian approach seems better at securing efficient and timely investment and 
innovation that the customers themselves want.  And it is markedly less burdensome than 
ex ante regulation UK style.” 

New economics 

3.123 The conventional RPI-X form of price control is predicated on the general assumption that 
the regulated businesses are profit maximising entities that, in the absence of regulation, 

                                                 

20  http://www.ofgem.gov.uk/Networks/rpix20/forum/for/Documents1/Australian%20airport%20regulation%2029% 
 20Nov%2009%20%282%29.pdf 
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would exploit their monopoly position to the detriment of consumers.  The objective of 
regulation is to constrain the exercise of monopoly power while at the same time giving 
incentives to encourage efficiency and investment.  The price, volume and quality of 
supply should be as close as possible to the levels expected in a competitive market.  In 
simple terms the visible hand of the regulator is seeking to mimic the invisible hand of the 
free market. 

3.124 The profit maximising model has long been recognised as a highly stylised and simplified 
representation of the real world and, in the context of utility regulation, many modifications 
have been made to regulatory tools to deal with issues not adequately addressed in the 
original model.  As an aid to understanding the need for such variations we have looked at 
alternative economic models of business, consumer and regulatory behaviour.  We have 
grouped these under the heading of ‘New Economics’ because they have been the focus 
of a considerable body of new work in recent years although many of the ideas have a 
long history.  While not leading to definitive new regulatory rules, this work highlights wider 
considerations that regulators should be aware of in designing and applying regulatory 
tools. 

Behavioural economics 

3.125 Many of the relevant developments in economic thinking fall into the broad category of 
behavioural economics.  This body of work examines how individuals and groups behave 
in response to different circumstances.  It goes beyond the utility maximising assumptions 
of neo-classical economics and draws on insights from other disciplines, in particular 
psychology.  The aim is to use insights from psychology to improve the realism of 
economic models allowing for better predictions of outcomes.  This in turn can then feed 
through into better targeted policy. 

3.126 An example of this is the literature related to ‘loss aversion’.  This addresses the observed 
phenomenon that individuals and groups put a greater value on avoiding a loss of a 
particular magnitude than they do on achieving a gain of the same size.  This is clearly of 
relevance to the design of incentives.  For example with a cap and collar incentive linked 
to a target level of costs (such as has been used in electricity system operator regulation) 
it may be appropriate to allow the company to keep a higher proportion of savings if costs 
are below target than the proportion of any cost overrun that it can recover from 
customers.  The thinking being that ‘loss aversion’ alone will limit cost overrun but that 
greater incentive is needed to achieve additional savings. 

3.127 The same consideration may apply to the treatment of capital expenditure programmes.  
However providing asymmetric incentives of this sort carries with it the problem of 
ensuring that the regulated company reveals its true costs.  If it stands to gain more if 
costs are below a target level it will clearly have an incentive to set that target as high as 
possible.  Menu regulation (which is discussed elsewhere in this report) has been 
developed as one response to this problem. 
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3.128 Another behavioural insight is that firms may, particularly in the absence of strong market 
pressure, adopt ‘satisficing’ rather than ‘maximising’ behaviour, favouring a good outcome 
over a more challenging best result.  This clearly has implications of the interpretation of 
efficiency comparisons with the possibility that the observed efficiency frontier may fall 
short of the level achievable if maximising behaviour had been adopted.  It also has 
important implications for the whole approach to setting price limits.  The limits should be 
such as to imply a realistic challenge to managers wanting a satisfactory outcome; if the 
targets were too soft, then “satisficing” managements would relax too easily, and enjoy the 
best of monopoly profits in a quiet life. 

Bounded rationality 

3.129 One of the features of the literature on bounded rationality is attention to the possibility 
that decisions are taken on the basis of limited foresight and a limited analysis of options.  
Rules of thumb may be more important for decision taking than a full rational analysis of 
options.  This is closely related to the distinction between satisficing and maximising 
behaviour noted above.  This can be relevant to regulation in the water sector in a number 
of ways.  Limited foresight may mean that decision takers fail to give adequate weight to 
future market developments such as the introduction of competition or the need for 
measures to adapt to climate change.  As a result investments may be stranded by 
subsequent developments.  Unless the regulator is very clear about where the cost of 
stranded assets should fall she may be under strong pressure to allow this to be passed 
on to customers even if the cost was a result of management decisions. 

3.130 Ofwat’s recent requirement for cost benefit analysis of future investment plans may 
encourage regulated companies to pay more attention to the assumptions lying behind 
investment decisions but the outcome of such an exercise is still very dependent on the 
inputs from corporate management and may be subject to the same biases.  More 
generally, the realisation that decisions will be made on the basis of limited information or 
information that is easily to hand (in “rules of thumb” etc.) implies that the regulator should 
spend some effort in providing as clear and reliable guidance as possible on how 
regulation will be applied. 

3.131 Real options theory provides a possible response to some of these issues.  Under this 
approach a real value would be included in the asset base for the option not to proceed 
with an investment at a particular time.  The company would be rewarded for retaining the 
option to proceed with the investment at a later date when better information about its 
value had become available.  The inclusion of a real options value has been explored by 
Ofcom in setting the cost of capital for telecommunications companies. 

Public Choice theory 

3.132 Public choice theory is concerned with a wide range of governance issues which are 
relevant both to the way in which regulators operate and to the behaviour of regulated 
firms.  A central consideration is that individuals carrying out policy functions are not 
simply passive operators doing the bidding of their masters, for example securing the best 
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value for money in a procurement project.  In practice individuals are active participants in 
taking those decisions and their own preferences for part of the process.  The final 
decision may therefore be influenced by an individual’s desire to expand his own sphere 
of influence or by a wish to avoid taking final responsibility for the policy outcome. 

3.133 The growth of regulatory organisations from the relatively small scale at the time of 
privatisation may in part be explained by this phenomenon.  Elaboration of regulatory 
procedures serves the interests of those involved in regulation by establishing broader 
career opportunities and the prospect of continuing employment.  This is matched by a 
corresponding growth in career opportunities in the regulated companies.  It is in the 
interests of individuals on both sides for this situation to continue and any attempt to 
reform regulation would need to take this into account. 

3.134 Risk aversion on the part of individuals may also influence the shape of regulation.  
Detailed regulatory control may mean that regulators are less likely to face criticism of 
having failed to exert adequate control over regulated companies.  Higher level, more 
hands-off, regulation may better meet the general principles of good regulation but put the 
regulator at greater risk of criticism and political intervention. 

3.135 Similar considerations apply in the implementation of procurement policies.  These can be 
an important instrument in introducing an element of competition to monopoly network 
businesses but may not be fully implemented by companies.  One reason could be that 
managers see out-sourcing as a loss of power or status within the company.  Another 
may be that their personal risk aversion will lead them to opt for the ‘safe’ supplier rather 
than the most economic.  In particular they may prefer large, well known suppliers and 
avoid more innovative solutions.  These preferences need to be taken into account by 
regulators in devising contracting-out policies. 

Identity economics 

3.136 A recently published book by Akerlof and Kranton follows the conventional utility 
maximising model to show how attaching a value to identity can change the outcomes 
from this model.21   They argue that personal identity is more than a matter of a set of 
tastes or preferences which already form part of the utility function.  People derive 
personal value from following a set of norms with which they identify.  In the context of a 
firm, individuals will be prepared to put higher effort into activities where they identify with 
the work norm because they derive identity utility from this norm.  In contrast of they do 
not subscribe to the work norm they will not derive identity utility and will put in lower 
effort.   

                                                 

21  Identity Economics, how our identities shape our work, wages, and well being.  Akerlof George A and Kranton Rachel E. Princeton 
University Press, 2010 
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3.137 This has relevance to the financial reward structures necessary to motivate staff.  Where 
identity utility is high – in organisations with clear work norms to which employees 
subscribe – strong pay based incentives are of less importance than in organisation 
where loyalty to the organisation’s aims is less important to employees. 

3.138 This is an issue that Ofwat might want to take into account in assessing individual 
company pay structures (including senior management incentive payments) and, more 
generally, in encouraging non-financial performance measures such as quality of service 
or environmental performance which might increase staff identification with the company 
and increase their identity utility derived from working for the company. 

Nudge 

3.139 Recent work by Sunstein and Thaler draws on behavioural economics to show how 
shortcomings in individual decision taking can lead to choices which are not in the 
individuals best interests. 22 They adopt principles of libertarian paternalism under which 
individuals are free to take their own decisions but society also sets up mechanisms 
which steer or ‘nudge’ those decisions towards outcomes which are better at both the 
individual and social level. 

3.140 While the main focus of this work is on improving outcomes for individuals, it can also be 
relevant to the approach adopted by regulators.  In an area such as quality of service, for 
example, it may be adequate to specify a general requirement rather than a detailed set 
of standards.  League tables of performance may provide the ‘nudge’ that steers 
companies towards the required outcome.  This may also link with insights from identity 
economics.  If delivering a high quality of service is part of the norm with which individuals 
identify the pressure required to ‘nudge’ companies in the right direction may be very 
small. 

Competition economics 

3.141 The WASC and WOC companies have, up to now, been regulated as vertically integrated 
monopolies following the principles of ex ante regulation outlined earlier in this report.  As 
competition is introduced over the next few years it will be important to draw on insights 
from competition economics as applied to other utilities and to private sector companies 
more generally.  Particular issues to be addressed include: 

(a) The role of incumbents in a newly competitive market; 

(b) Interaction between regulated and unregulated prices; 

(c) Cost allocation within vertically integrated businesses; 

                                                 

22  Nudge: Improving Decisions about Health, Wealth, and Happiness. Sunstein C and Thaler R.  2009 
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(d) Unbundling; 

(e) Abuse of a dominant position. 

3.142 In the longer term the regulator will need to consider at which point to move from ex ante 
to ex post regulation using the sanctions available under general competition law.  It is 
notable that competition law rather than sector legislation is increasingly used in the 
telecommunications regulation as the principal means of developing a liberalised market.  
This is considered further in Section 5. 
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4 INCENTIVES WITHIN THE PRICE CONTROL 

4.1 In this section we consider the types of incentive that might exist within a price control; 
how these map to Ofwat’s objectives; and the various regulatory tools which might be 
implemented to provide these incentives.  A detailed review of these regulatory tools is 
provided at Appendix 1. 

Ofwat Objectives 

4.2 Ofwat seeks to incentivise productive, allocative and dynamic efficiency across each part 
of the value chain.  More specifically, Ofwat seeks to incentivise the following: 

(a) Efficient targeting of investment and long-term planning 

(b) Cost efficiency and innovation 

(c) Efficient use of water (by end users as well as within and between companies) 

(d) Efficient entry 

(e) Regulated companies to understand and respond to customers 

(f) Provision of accurate information by regulated companies to allow Ofwat to set price 
limits 

(g) Regulated companies to take responsibility for their businesses and manage 
relationships with stakeholders 

(h) Achieving sustainable water and sewerage sectors 

Types of Incentive 

4.3 In the absence of a competitive market, incentive mechanisms can play a major role in 
motivating businesses to operate as if they were in a competitive long-term market. 

4.4 In general, incentives are established at the company-level and the rewards and 
punishments may be financial or reputational.  Regulators may also design incentive 
mechanisms at the level of individual employees. 

4.5 Different incentive mechanisms can be implemented within price controls to achieve a 
wide variety of desired outcomes.  Indeed, many incentives will be inter-related, for 
example, schemes to provide incentives for efficiency and to promote competition will also 
be relevant to providing incentives for promoting innovation. 

Incentives for investment 

4.6 At price reviews, regulators typically project future investment requirements and take into 
account the associated capex in price limits.  Regulators are therefore implicitly allowing 
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revenue for the company to deliver the outputs associated with these capex projects.  
However, once the price control has been set, regulated companies may have an 
incentive to under-spend their capex allowance by cancelling or deferring agreed 
investments.  The regulator may therefore want to provide incentives for efficient long-
term investment to address this problem. 

4.7 There are a wide variety of options available to regulators.  One approach would be for 
the regulator to specify the outputs which the regulated firm is required to deliver as part 
of the price control determination.  In some instances, the regulator may specify the 
outputs but the company is not aware of the best solution to attain these outputs; in this 
case the uncertainty created can create inefficient outcomes. 

4.8 Another option which provides firms with incentives for investment is applying a cost of 
capital to the regulatory asset base (RAB).  The use of a RAB provides reassurance to 
investors that investment will be remunerated in future price limits, thus providing an 
incentive for investment.   

4.9 Other options which would provide firms with incentives to opt for efficient investment 
decisions include: capex triggers which reduce the incentive for companies to delay 
investment in order to back-load financing costs where the charges set by the regulator 
allow for a guaranteed level of revenues based on projected levels of capex; and market-
based investment incentives which link investments in network capacity to market signals. 

Incentives for cost efficiency 

4.10 One of the objectives of economic regulation is to incentivise firms to be more efficient in 
the production process.  A monopolist that is not subject to the threat of new entry (as will 
generally be the case for network monopolies) may have limited incentive to reduce costs 
and pass these savings through to customers.  The regulator may therefore wish to 
implement regulatory instruments to incentivise companies to be more efficient.  For 
example, the regulator may opt for rolling efficiency incentives to reduce the periodicity of 
incentives to realise efficiency savings. 

4.11 The regulated firm may be presented with a trade-off between capex and opex.  As 
assets reach the end of their useful life, the level of opex required to maintain them will 
likely increase; similarly, increases in capex should reduce opex requirements.  Thus, it 
may be important to provide companies with an incentive to ensure that a proper trade-off 
between capex and opex materialises; ineffective management of this trade-off could, for 
example, result in excessively high maintenance costs being incurred where replacement 
of the assets in question would have been more efficient.   

4.12 The trade-off between opex and capex incentives is still very active.  It has been 
suggested that one solution for regulators would be to avoid any trade-offs between opex 
and capex, and to analyse efficiency levels of the regulated firm by just looking at total 
cost levels (after allowing for structural differences, regional differences, etc.).  In sectors 
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where yardstick regulation is feasible, one option that would remove this trade-off is to use 
total expenditure as a benchmark and enforce yardstick competition. 

Incentives to promote innovation 

4.13 Regulatory instruments that promote competition and those that provide incentives for 
efficiency will generally also provide incentives for innovation.  However, it is often difficult 
for companies to realise the benefits of their innovative activities in full because 
knowledge can be copied by other market participants and there is therefore limited 
incentive to invest in R&D to promote innovation.  In addition to mechanisms to drive 
efficiency and promote competition, regulators can also put in place additional tools to 
facilitate innovation, such as subsidies for R&D activities or innovation zones on networks 
in which current engineering standards within the zone may be relaxed to allow innovative 
approaches to be tested. 

Incentives for efficient use of water 

4.14 In many utility sectors, it is important that there should be sufficient supply of the 
commodity being transported over the network to ensure that consumer demand can be 
met.  A supply-demand deficit can potentially arise for several reasons, for example, 
growth in demand or sources of supply reaching the end of their useful life.  Mechanisms 
to provide incentives for the efficient management of demand and supply can be put in 
place to avoid such supply-demand deficits.  These may include schemes to incentivise 
both demand and supply management.   

Incentives to promote entry 

4.15 The ways in which competition can be promoted vary considerably with respect to the 
specific structure of the industry, the historical developments of the sector, the envisaged 
future technological change.  However, with regards to network industries, in order for 
competition to function it is important that competitors have non-discriminatory access to 
the network to ensure a level playing field.  Depending on the regulatory framework third 
party access may be regulated with non-discriminatory tariffs in place or owners of natural 
monopoly networks can grant access to the network on commercial terms which are to be 
negotiated with the competitor.  Another alternative is unbundling of monopoly activities in 
which the vertically integrated monopolist is disaggregated into separate components. 

Incentives for quality of service 

4.16 The drive for efficiency can be to the detriment of quality of service.  If not specifically 
monitored, regulated companies may have the incentive to reduce their costs at the 
expense of the quality of service they provide their customers.  This is a particular 
problem in those parts of the value chain where competition is unlikely to be possible and 
customers cannot switch to an alternative provider.  To negate this, regulators can provide 
incentives for maintaining a reasonable quality of service.  This may involve incentive 
schemes that are based on absolute quality of service or quality of service relative to 
other companies. 
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Incentives for the provision of accurate information by regulated companies 

4.17 When the market is characterised by a limited number of firms, the types of activities they 
perform is not easy to replicate and therefore companies will have more information than 
the regulator on a number of issues, such as level of cost and the scope for future 
efficiency improvements.  Companies can use this additional information to increase their 
profits, ultimately reducing the welfare of society.  The regulator can implement certain 
regulatory tools to provide incentives to reduce this information asymmetry; for example, 
yardstick regulation may be used in the price control to provide firms with an incentive to 
reveal their true costs. 

Incentives for achieving environmental objectives 

4.18 Regulators may want to incentivise companies to achieve specific environmental 
objectives that, if left to the companies themselves, would not be particularly important in 
their decision-making process.  Schemes can be put in place that give firms an incentive 
to take the environment into account when making their decisions; for instance, the 
regulator could encourage the pursuit of certain environmental objectives by providing 
financial rewards for meeting these objectives. 

Incentives to encourage regulated companies to take responsibility for their businesses 

4.19 The regulator may wish to introduce some overarching incentive scheme(s) to ensure that 
regulated companies take responsibility for their businesses and manage their 
responsibilities with stakeholders effectively.  In the process of maximising their own 
profits and minimising their risk burden, firms may have an incentive to fail to prioritise 
stakeholder management and by focussing on other issues, they may have an incentive 
to shift accountability to other parties. 

4.20 Alternatively, the various tools that could be employed to achieve the other objectives 
described above could be designed to ensure that regulated companies have an 
incentive to take responsibility for their actions. 

Overview of objectives and incentives 

4.21 Table 4.1 below shows how different types of incentives correspond to Ofwat’s objectives 
and the regulatory tools which could be used to provide these incentives. 
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Table 4.1: Objectives and incentives 

 Ofwat Objectives Types of Incentive Tool 

Efficient targeting of investment 
and long-term planning (do the 
things that are valued most at the 
right time) 

Incentives for efficient long-term 
investment 

Cost of capital (and split cost of 
capital) 

  Capex trigger 

  Market-based investment 
incentives 

  Long-run marginal cost pricing 

 Incentives for revealing true costs Yardstick regulation 

  Menu regulation 

Cost efficiency and innovation Incentives for operating efficiency Periodic price control 

  Rolling efficiency incentives 

  Management incentives 

  Yardstick regulation 

  Menu regulation 

 Incentives to promote innovation Periodic price control 

  Rolling efficiency incentives 

  Management incentives 

  R&D subsidies 

  Innovative zones on networks 

  Discretionary award schemes for 
innovation 

 Incentives for capex efficiency Periodic price control 

  Rolling efficiency incentives 

  Management incentives 

  Yardstick regulation 

  Menu regulation 

Efficient use of water (by end 
users as well as within and 
between companies) 

Incentives for efficient demand 
management Market-based investment 

incentives 

  Demand-management investment 
schemes 

  Long-run marginal cost pricing 

 Incentives for efficient supply 
management 

Market-based investment 
incentives 

(Efficient) entry Incentives for revealing true costs Yardstick regulation 

  Menu regulation 

 Incentives for encouraging 
competition Negotiated third party access 

  Regulated third party access 

  Unbundling 
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 Ofwat Objectives Types of Incentive Tool 

Regulated companies to 
understand and respond to 
customers 

Incentives for quality of service 
Incentive schemes based on 
absolute quality of service 

  Incentive schemes based on 
relative quality of service 

  Guaranteed standards of 
performance with consumer 
compensation 

  Discretionary award schemes 

Provision of accurate information 
by regulated companies to allow 
Ofwat to set price limits 

Incentives to reduce information 
asymmetry between regulated 
firms and Ofwat Yardstick regulation 

  Menu regulation 

 Reducing regulatory burden Menu regulation 

  Market-based investment 
incentives 

Regulated companies to take 
responsibility for their businesses 
and manage relationships with 
stakeholders23 

Incentives to identify, understand 
and reflect stakeholder priorities 
and needs Incentive schemes based on 

absolute quality of service 

  Incentive schemes based on 
relative quality of service 

  Guaranteed standards of 
performance with consumer 
compensation 

  Discretionary award schemes 

Achieving sustainable water and 
sewerage sectors 

Incentives for achieving 
environmental objectives 

Incentive schemes for 
achievement of environmental 
outputs 

  Requirement for carbon pricing in 
investment plans 

  Demand management incentive 
schemes 

  Discretionary award schemes 

Source: Europe Economics 

 

4.22 The table above is not intended to be a definitive mapping; rather, it provides a framework 
for the analysis that follows. 

                                                 

23  This is a broad objective that encompasses several different objectives.  Other regulatory options outside of the sphere of incentive 
schemes may be implemented to ensure that regulated companies take the appropriate responsibility for their actions.  For 
example, in the water and sewerage sector, Condition P places requirements on companies to have independent non-executive 
directors who are supposed to bring local knowledge, understanding of the industry and customer experience to the board. 
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4.23 Many incentives will be inter-related, and as can be seen in Table 4.1, there is a lot of 
overlap between the tools that can be employed to provide various types of incentive.  In 
our analysis of these regulatory tools we take into account any tensions between the 
different behaviours that are being incentivised.  

Regulatory tools providing incentives 

4.24 Building on our earlier report for Ofwat setting out a compendium of regulatory tools we 
have reviewed the main regulatory tools available for providing the types of incentives 
discussed above.  These are summarised here setting out the main the pros and cons of 
each tool, ways in which they can be adapted to address specific issues, how behaviour 
is incentivised and the interaction between incentive tools and management of risk.  
Further details on each of the incentive tools are provided in Appendix 1 with examples of 
their use by regulators in Appendix 2. 

4.25 It is important to note that while the regulatory tools that offer a particular type of incentive 
represent alternatives to each other, the tools discussed below will not be used in 
isolation, i.e. they will be used in conjunction with other tools within the overarching 
regulatory framework to provide the necessary incentives.  The motivations for choosing 
one tool over another will depend upon the regulatory context.  For example, rolling 
efficiency incentives and yardstick regulation may achieve the same result, but there may 
not be enough comparator companies for yardstick regulation to be implemented in a 
particular sector so the regulator may opt for rolling incentives.  Similarly, menu regulation 
may provide incentives for capex efficiency with the added benefit of providing the 
regulated firm with an incentive to reveal its true costs; however, it may be difficult for the 
regulator to design an appropriate menu (particularly if it has not implemented menu 
regulation before), therefore it may opt to build an element of yardstick competition into 
the price cap formula instead. 
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Table 4.2: Regulatory tools providing incentives 

Name of tool Types of incentive 
provided 

Pros, cons and adaptations Interaction with other 
incentives 

Impact on risk 

Periodic price control Incentives for cost 
efficiency 

Incentives to 
promote innovation 

Pro: Incentive mechanisms are in-built as 
companies seek to out-perform regulatory 
assumptions 

Con: Timing distortions occur in relation to 
when savings are made; and firms have an 
incentive to inflate their cost estimates to 
make it easier to achieve efficiencies. 

Adaptation: Rolling efficiency incentives can 
reduce timing distortion; e.g. Ofwat 
introduced a form of rolling pass-through in 
1999. 

May reduce incentive to 
improve quality of service. 

Depending on the relative 
weight of incentives 
provided for opex and 
capex, may be an 
incentive to favour 
efficiency gains in one or 
the other. 

Longer price controls should 
allow better management of 
risk. 

However, they may also 
reduce commitment powers 
of the regulator. 

Rolling efficiency 
incentives 

Incentives for cost 
efficiency 

Incentives to 
promote innovation 

Pro: Reduce periodicity of incentives to 
realise efficiency savings. 

Con: Difficult to decide how to treat under- 
and over-performance. 

Adaptation: A possible adaptation is to only 
roll forward over-performance and not 
under-performance, as implemented by 
Ofwat in the 2004 price review. 

May reduce incentive to 
improve quality of service. 

May increase incentives 
to engage in innovative 
activity. 

Problem of opex-capex 
trade-off may still arise 
depending on weighting of 
incentives. 

Level of risk shifted to 
consumers may be reduced 
by reducing incentive to front-
load efficiency improving 
measures. 

Management 
incentives 

Can be used to 
provide several 
types of incentive.  
Typically used to 
provide: 

Incentives for cost 
efficiency 

Incentives to 
promote innovation 

Pro: can help achieve efficiency savings; 
and helps attract talent. 

Con: can change companies’ priorities. 

Adaptation: rewards for employees could be 
tied in to the financial performance of the 
firm.  Following functional unbundling of BT 
management incentives are linked to 
performance of individual units rather than 
company as a whole. 

Interactions with other 
incentives will depend on 
the nature of the 
management incentives 
scheme; e.g. rewarding 
employees for opex 
efficiency could reduce 
incentives for quality of 
service. 

Schemes to encourage 
efficiency should provide a 
more balanced 
apportionment of risk 
between shareholders and 
consumers. 

Yardstick regulation Incentives for cost 
efficiency 

Pro: Can overcome information asymmetry 
between the regulator and the firm; and 

Yardstick competition can 
provide incentives for 

If there is collusion between 
firms there will be a clear shift 

8



Incentives Within the Price Control 

www.europe-economics.com 59

Name of tool Types of incentive 
provided 

Pros, cons and adaptations Interaction with other 
incentives 

Impact on risk 

Incentives to reveal 
true costs to the 
regulator 

provide strong incentives for efficiency. 

Con: It does not take into account possible 
substitutes; and it can be heavy on data and 
statistical requirements. 

Adaptation: Incorporating multiple input 
and/or output factors and allowing the 
regulator to correct for structural differences 
can avoid the problem of neglecting these 
important differences between firms. 

opex and capex efficiency.  
However, firms may have 
an incentive to inflate their 
costs in each period to 
avoid future reductions in 
regulated prices. 

of risk from the regulated 
firms to consumers. 

Menu regulation Incentives for cost 
efficiency 

Incentives to reveal 
true costs to the 
regulator 

Pro: low regulatory burden; and provides 
incentives to reveal true costs. 

Con: Complex to design; difficult to calculate 
the “baseline”; may result in different 
powered incentives for cost elements not in 
the menu. 

Adaptation: To prevent the problem of firms 
exaggerating expenditure requirements to 
influence the baseline, the regulator can 
provide lower returns to firms that over-
forecast their expenditure requirements.  
Ofgem’s Information Quality Incentive 
scheme for the 2007 gas distribution price 
control followed this principle. 

Interactions with other 
incentives will depend on 
the design of the menu.  If 
the menu only applies to 
some cost elements, firms 
may face different-
powered incentives for 
different cost elements. 

In theory, firms should be 
able to pick an option that 
minimises their risk and more 
efficiently manage their risk 
exposure.  Depending on the 
design of the menu, there 
may be a trade-off between 
incentives and risk. 

Cost of capital Incentives for 
efficient long-term 
investment 

Pro: Transparent and easy to use; and a 
“normal rate of return is earned. 

Con: The current value of the assets may be 
different from the RCV; and perverse 
incentives may be created if the cost of 
capital is set too high or too low. 

Adaptation: Split cost of capital has been 
developed as an approach to allow the 
regulator to apply different rates of return to 
the RCV and to ongoing opex and capex. 

If the WACC is set too 
low, for example, firms 
may have an incentive to 
make less expensive 
investments which then 
have higher operating 
costs.  This could then 
have knock-on effects on 
incentives for efficient 
investment and incentives 
for innovation. 

If the allowed rate of return is 
fixed for the price control 
period, customers are 
shielded from the risk of 
adverse movements in capital 
markets and firms must bear 
this risk; however, customers 
would not benefit from 
favourable movements in the 
capital markets. 
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Name of tool Types of incentive 
provided 

Pros, cons and adaptations Interaction with other 
incentives 

Impact on risk 

Capex trigger Incentives for 
efficient long-term 
investment 

Pro: consumers do not pay for investments 
that do not take place; and provides 
incentives for investment to take place at the 
“right” time. 

Con: triggers can be complex to design and 
can result in more volatile prices 

Adaptation: The regulated firm should have 
management control over the determining 
elements of the success of the projects; and 
performance should be objectively 
measured with an unequivocal test of 
success. 

If inappropriately 
designed, capex triggers 
can incentivise firms to 
complete a project even if 
it would be more efficient 
to delay it. 

Investing in network 
capacity at the optimum 
time will allow for better 
demand and supply 
management. 

Under a capex trigger 
scheme, a proportion of the 
firm’s revenues will be at risk 
if the triggers are not met.   

Triggers can also increase 
the volatility of prices which 
will increase the risk for 
consumers. 

Market based 
investment incentives 

Incentives for 
efficient long-term 
investment 

Incentives for 
effective supply 
and demand 
management 

Pro: market based investment incentive 
schemes can mimic a competitive market, 
whilst reducing regulatory burden. 

Con: the reference market needs to be 
competitive for such schemes to work 
properly.  If poorly designed, they can lead 
to distortions. 

Adaptations: The tool can be implemented 
in many different ways.  One example would 
be the auctioning of network capacity (see 
for example, the capacity outputs incentive 
in Ofgem’s 2002-2007 price control decision 
for Transco). 

If the market based 
scheme is poorly 
designed, the network 
operator may have an 
incentive to distort the 
price for additional 
capacity by limiting the 
available output. 

If successful, the firm will 
have better information on 
the market value of capacity, 
allowing it to more efficiently 
manage its risk. 

The firm would respond to 
price signals by investing 
where it was efficient to do 
so, thus reducing the burden 
of risk on shareholders and 
consumers. 

If the market does not 
function well, competitors 
bidding for network capacity 
may face more risk. 

Long run marginal cost 
pricing 

Incentives for 
efficient long-term 
investment 

Incentives for 
efficient demand 
management 

Pro: provides efficient price signals to both 
consumers and producers, encouraging 
them to balance the cost of providing the 
good with the benefits consumers derive 
from consumption. 

Con: It is difficult to implement empirically, 
and as a result, a marginal cost based tariff 

Long-run marginal cost 
pricing provides signals to 
encourage efficient long-
term investment; this can 
also encourage efficient 
demand management. 

In conjunction with tools to 

If LRMC is underestimated, 
firms run the risk that the 
resulting low prices will 
increase demand.  
Companies would then find 
that they cannot finance the 
costs of increased demand 

0
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Name of tool Types of incentive 
provided 

Pros, cons and adaptations Interaction with other 
incentives 

Impact on risk 

may be difficult to reconcile with actual 
costs. 

Adaptation: There are several different 
approaches available to calculate long-run 
marginal costs, including: Marginal 
Incremental Costs; Average Incremental 
Costs; and Long-run Incremental Costs. 

promote competition, 
LRMC pricing can provide 
better conditions to 
ensure that entry into the 
market is beneficial to 
consumers. 

from incremental revenues. 

Demand management 
incentive schemes 

Incentives for more 
efficient use of 
water 

Incentives to 
achieve 
environmental 
objectives 

Pro: can be used to address resource 
conservation concerns. 

Con: there is a danger of overlooking 
cheaper supply-side solutions. 

Adaptation: Demand management incentive 
schemes can take many different forms.  
One example is the “Demand Management 
Innovation Allowance” for distribution 
network service providers in Australia.  This 
scheme is in addition to any opex or capex 
allowances for approved demand 
management projects.  The firms are also 
allowed to recover foregone revenue 
resulting from the success of measures 
implemented to reduce demand. 

Incentive schemes to 
encourage better 
management of demand 
may be inconsistent with 
schemes in place to 
encourage supply-side 
investment. 

Providing incentives to 
reduce demand can also 
contribute to the 
achievement of various 
environmental objectives. 

If reductions in demand are 
less costly than investment in 
new capacity, this should 
allow the firm to reduce its 
risk exposure. 

Risk may be shifted away 
from consumers and towards 
the firm if the allowed 
revenues in the price control 
are dependent on the number 
of units sold. 

Absolute quality of 
service 

Incentives for 
quality of service 

Pro: provides a fixed target got firms to 
achieve which does not vary with over- or 
under-performance by other firms. 

Con: can be difficult to design; and may 
distort behaviour if poorly designed. 

Adaptation: an alternative, to avoid the 
difficulty of establishing how much 
customers’ value quality, would be to offer a 
menu of contracts with customers self-
selecting themselves into the category they 
prefer, given the combination of quality and 
price that characterises them. 

Improving levels of quality 
of service can conflict with 
incentives for achieving 
cost efficiency. 

Such incentive schemes 
may overlap with 
management incentive 
schemes which reward 
employees for improving 
service standards. 

Incentive schemes for quality 
of service increase the level 
of risk exposure for the firms 
if a certain proportion of their 
revenues is exposed to the 
incentive scheme. 
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Name of tool Types of incentive 
provided 

Pros, cons and adaptations Interaction with other 
incentives 

Impact on risk 

Relative quality of 
service 

Incentives for 
quality of service 

Pro: schemes based on relative quality of 
service can isolate poor performers; and it 
imitates a competitive market. 

Con: Consumers do not know with certainty 
the standard to be attained by the regulated 
firms. 

Adaptation: a relative quality of service 
component could be built into the price 
control formula.  For example, total 
revenues for regional electricity grid 
managers in the Netherlands are set on a 
CPI-X+Q basis, where the average 
performance of all grid managers is taken 
as the starting point. 

Improving levels of quality 
of service can conflict with 
incentives for achieving 
cost efficiency. 

Such incentive schemes 
may overlap with 
management incentive 
schemes which reward 
employees for improving 
service standards. 

Incentive schemes for quality 
of service increase the level 
of risk exposure for the firms 
if a certain proportion of their 
revenues is exposed to the 
incentive scheme. 

Discretionary awards Can be used to 
provide several 
types of incentive.  
Typically used to 
provide: 

Incentives for 
quality of service 

Incentives to 
promote innovation 

Incentives to 
achieve 
environmental 
objectives 

Pro: can encourage the implementation of 
best practices. 

Con: it can be difficult to determine precisely 
the objective that triggers the reward; and 
there is potentially a trade-off between 
specific and overall objectives. 

Adaptation: The regulator could predefine 
the rewards available in each area it seeks 
to incentivise and some high-level criteria 
that must be met in order to qualify for an 
award. 

If the award is sufficiently 
large, firms may be 
inclined to make the 
necessary investment to 
get the award rather than 
invest in other areas such 
as efficiency improving 
measures. 

Risk exposure for the firm 
could increase if it makes an 
investment expecting to be 
rewarded and the regulator 
opts not to provide the 
discretionary award.  Such 
uncertainty may also make it 
difficult to efficiently manage 
risk. 

Guaranteed standards 
of performance with 
consumer 
compensation 

Incentives for 
quality of service 

Pro: Ensures that a minimum level of quality 
is experienced by customers; and provides 
firms with an incentive to meet this standard. 

Con: It can be difficult to set the level of 
compensation; and it is difficult to treat 
events caused by force majeure. 

If investment in the 
network is required to 
improve performance, 
and the level of 
compensation is set too 
low, firms may have 
limited incentive to make 

In the absence of caps on the 
level of compensation to be 
paid when minimum services 
are not met, the regulated 
firm bears all the risk. 

2
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Name of tool Types of incentive 
provided 

Pros, cons and adaptations Interaction with other 
incentives 

Impact on risk 

Adaptation: Different thresholds of 
performance could be applied to different 
parts of the network for various interruption 
parameters. 

the necessary investment. 

Incentive schemes for 
achievement of 
environmental outputs 

Incentives to 
achieve 
environmental 
objectives 

Pro: incentivise firms to achieve the 
environmental objectives in question; and 
they can reduce the scope for regulatory 
discretion. 

Con: setting appropriate targets may be 
difficult; and the price control formula can 
become very complex. 

Adaptation: such schemes can be 
implemented in many different forms.  One 
example is the loss incentive scheme 
implemented by Ofgem for DNOs which 
rewarded firms for reducing losses and 
penalised them for increased losses. 

Incentive schemes for 
environmental objectives 
can lead to contradictory 
incentives, particularly 
when the price control 
already has several 
different incentive 
schemes in place. 

Providing incentives to 
achieve environmental 
objectives could increase 
incentives to invest in 
innovative activities. 

The apportionment of risk 
between the firm and 
consumers will depend on the 
structure of the incentive 
scheme. 

Requirement for 
carbon pricing in 
investment plans 

Incentive to 
achieve 
environmental 
objectives 

Pro: incentivises companies to take into 
account long-term carbon impact of their 
investments. 

Con: The cost of carbon can be difficult to 
identify accurately; and modelling carbon-
related cost savings can be very 
burdensome. 

Adaptation: the regulator could require 
carbon pricing to be included in investment 
plans only for parts of the business where 
abating carbon is likely to be beneficial, as is 
the case in PR09 in the UK water sector. 

Taking the carbon impact 
of investment plans may 
reduce the incentive to 
achieve capex and opex 
efficiency savings 
because the investments 
required have poor 
carbon reduction 
possibilities. 

Similarly, incentives for 
efficient investment may 
also be reduced. 

The risk burden for firms may 
increase as they have to take 
into account their carbon 
impact without reaping the 
benefits of reduced climate 
change impacts.   

Innovation zones on 
networks 

Incentives to 
promote innovation 

Pro: technology can be tested and potential 
problems solved. 

Con: the opportunity cost of resources may 
be high; and there is a risk that consumers 

Successful tests in 
innovation zones could 
then increase incentives 
for investment, particularly 
if knowledge spillovers 

There is a risk that the 
innovation zones interfere 
with the rest of the network 
which may shift risk from the 
regulated firm to customers. 

3
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Name of tool Types of incentive 
provided 

Pros, cons and adaptations Interaction with other 
incentives 

Impact on risk 

in innovation zones may suffer. 

Adaptation: Innovative zones could be 
enforced during times when demand is 
particularly low to minimise any possible 
adverse impacts. 

from the innovation are 
large. 

R&D subsidies Incentives to 
promote innovation 

Pro: can bring innovative activity closer to 
the socially optimal level; and can steer 
innovation towards more “urgent” needs. 

Con: Additionality is not guaranteed; and 
they may distort companies’ incentives. 

Adaptation: Strategic partnerships could be 
set up to make use of R&D subsidies and 
avoid duplication and spread knowledge 
more widely.  The California Energy 
Commission uses such partnerships to help 
carry out its R&D activities. 

Subsidising R&D may 
interact with several other 
incentives; e.g. they may 
increase incentives to 
invest, thereby improving 
supply-demand 
management and quality 
of service.   

In the event that the subsidy 
is used for an activity that the 
firm would have carried out 
anyway, the subsidy will 
reduce the firm’s risk 
exposure. 

Negotiated third part 
access (TPA) 

Incentives to 
promote 
competition 

Pro: it affords flexibility in cost as each 
competitor can negotiate a price to reflect its 
own situation. 

Con: the incumbent may not have an 
incentive to sell to a potential competitor; 
and the incumbent may offer discriminatory 
access prices.  Negotiated access may also 
increase transaction costs. 

Adaptation: the regulator could require 
network operators to publish existing access 
prices with other firms with ex post control of 
possible abuse handled by the relevant 
authorities, as is the case in the German 
Electricity Industry. 

May reduce incentives for 
the incumbent to invest 
efficiently for the long-
term. 

If sufficient entry occurs, 
market forces should 
provide the regulated 
firms with an incentive to 
become more efficient, to 
improve quality of service 
and to make efficient long-
term investment 
decisions. 

The network operator should 
be able to more efficiently 
manage its risk by negotiating 
terms that are more suitable 
to their situation. 

The flexibility that negotiated 
access affords competitors 
should allow them to more 
efficiently manage their risk 
as well.  However, if tariffs are 
discriminatory, risk exposure 
for potential competitors may 
increase. 

Regulated TPA Incentives to 
promote 
competition 

Pro: encourages entry and lowers 
transaction costs. 

Con: It is not as flexible and it may be 

May reduce incentives for 
the incumbent to invest 
efficiently for the long-

If well-designed, entry will 
increase the risk for the 
incumbent operator, whilst 
resulting competitive forces 
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Name of tool Types of incentive 
provided 

Pros, cons and adaptations Interaction with other 
incentives 

Impact on risk 

difficult for the regulator to determine the 
“correct” price. 

Adaptation: As proposed by the Cave 
Review, access prices could be determined 
at a resource zone level on a common 
methodology to ensure that tariffs are non-
discriminatory and cost-reflective. 

term. 

If sufficient entry occurs, 
market forces should 
provide the regulated 
firms with an incentive to 
become more efficient, to 
improve quality of service 
and to make efficient long-
term investment 
decisions. 

should reduce the level of risk 
for customers. 

If the regulated access price 
is set in the absence of 
sufficient information, the 
level of risk may increase for 
all parties involved. 

Unbundling Incentives to 
promote 
competition 

Pro: reduces incentive to discriminate; and 
removes cross-subsidies between different 
stages of the value chain. 

Con: could result in inefficiencies due to lack 
of economies of scale and scope.  It can be 
difficult to reintegrate if “things go wrong”. 

Adaptation: There are several different 
degrees of unbundling.  A less stringent form 
of unbundling may be enforced in sectors 
where there are likely to be strong 
economies of scope between different 
activities. 

Unbundling may reduce 
incentives for efficient 
long-term investment. 

However, if effective 
competition materialises, 
this should provide all 
firms with incentives to 
improve their quality of 
service and to reduce 
their costs. 

Unbundling can reduce 
operational synergies, 
making it more difficult for 
firms to efficiently manage 
their risk. 

However, by unbundling, 
investors can choose the part 
of the business that suits 
them best, therefore allowing 
for more efficient 
management of risk. 
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5 RISKS WITHIN THE PRICE CONTROL 

Introduction 

5.1 In this section we consider the allocation of risks within the price control.  It consists of the 
following: 

(a) Identification of the risks that affect water and sewerage companies; 

(b) A brief analysis of the elements of the price control that involve risk allocation. 

(c) An analysis of how risks can be allocated between different parties, including 
discussion of some of the risk allocation methods used by Ofwat and other regulators 

(d) Criteria for deciding on risk allocation 

(e) Regulatory tools for dealing with different types of risk. 

Identification of risks 

5.2 In general, risks affecting companies can be classified as either: 

(a) Systematic; or  

(b) Specific.  

Systematic risks 

5.3 Systematic risk, also known as market or non-diversifiable risk, is risk that is characteristic 
of an entire market.  As it cannot be diversified away by investors, the extent of the 
systematic risk affects a company’s cost of capital.   

Specific risks 

5.4 Specific risks are those risks that only apply to a particular asset class and which are not 
correlated with the overall returns of the market portfolio.  As these risks can be diversified 
by investors they do not affect a company’s cost of capital. 

5.5 However, it is not always possible to classify all risks neatly into systematic and specific 
because, as described below, there are many risks which have both a systematic and a 
specific element.   

Risks facing the water and sewerage companies 

5.6 We have classified the risks into eight broad categories as set out in Table 5.1Error! 
Reference source not found..  However, it should be noted that there is considerable 
overlap between categories, for example, risks associated with the competitive market 
would also fall into the other categories such as customer demand, operational, and 
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financial; and risks associated with inputs would also come under the heading of 
operational risks. 

Table 5.1: Categories of risk 

Category of risk Examples of risk falling within this category 

Operational Cost overrun; asset concentration; asset condition/ asset failure; event risk; credit 
risk; service risk. 

Financial  Financial market conditions (sentient/cost); rating agency methodologies; capital 
structure. 

Customer/demand Volume; bad debts; large user; population growth; new connections/network 
reinforcement.  

Input Wages/ contractor costs; materials/construction prices; inflation 

Competitive market Abstraction licence trading arrangements; stranded assets; loss of customers; 
risks to existing financing arrangements. 

Regulatory  Policies and approach; interpretation of legislation; decisions/ actions; reputational 
risk; financeability. 

Political EU/UK legislation; taxation 

Environmental Climate change; water quality; resource availability.  

Source: Europe Economics 

 

Operational risks 

5.7 Operational risks would involve potential changes to the costs involved in operating the 
business.  They can be further divided into risks affecting a company’s opex and those 
affecting a company’s capex.  Operational risks affecting water and sewerage companies 
include: 

(a) Cost overrun: This includes the risk that investment costs overrun as a result of poor 
management of capex programmes and/or the risks that actual costs incurred by the 
regulated entity differ from those that were forecast. 

(b) Asset condition/ asset failure: This is the risk that assets fail during the price control 
period requiring unplanned investment in repairs or replacement assets.   

(c) Event risk: This is the risk of unforeseen events (such as flooding).  Such events can 
affect a firm’s opex and/or capex costs. 

(d) Service risk: This is the risk of interruptions in service or delay in responding to 
problems which may result in the firm having to pay compensation to some 
customers. 

Financial  

5.8 There are a number of financial risks that affect water and sewerage companies some of 
which would be systematic (economy-wide) others of which would be specific (affecting 
only the water sector or individual companies).  We first discuss systematic financial risks. 
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5.9 Interest rate movements: Changes in interest rates affect the whole economy and are 
hence a systematic risk.  Interest rates can affect the costs of raising finance, and the 
repayment terms of existing debt where debt has a floating rather than a fixed interest 
rate.  Bond prices move inversely to interest rates, with bond prices being lower when 
interest rates are high and vice versa.  This is because with a static coupon bond prices 
and bond yields are inversely related (the higher the price of the bond, the lower the real 
yield); and bond holders are prepared to accept a lower rate of return (yield) when interest 
rates are low; but demand a higher yield when interest rates are high. 

5.10 Interest rates will have direct effects on a company’s systematic risk but also indirect 
effects as they may have an effect on demand volatility and input costs. 

5.11 Changes in inflation/ deflation: Changes in inflation affect the whole economy and 
therefore represent a systematic risk.  The inflation rate affects the real amount which a 
firm ends up repaying on nominal debt.  Inflation may also affect input costs. 

5.12 Like interest rates, the rate of inflation will not only have direct effects on a company’s 
costs but also indirect effects on other factors such as demand volatility.  Inflation can also 
affect revenues if price control inputs are subject to indexation.   

5.13 The extent to which a company is affected by interest rate movements and changes in 
inflation will be influenced by the amount of finance it needs to raise as well as the 
structure of its debt portfolio.  Companies which have to undertake large amounts of 
investment may therefore face higher risks.  Although a company’s risks would be 
lowered if it issued index-linked debt.  (The repayments on index-linked debt are indexed 
to inflation so that real repayment levels are not affected).   

5.14 Changes in credit rating methodologies: Changes in credit rating methodologies could 
lead to companies being given different credit ratings than they otherwise would have 
been without the change.  This could lead to changes in the cost of raising finance for the 
company.  Changes in credit rating represent a systematic risk if all companies in the 
economy could be affected or a specific risk if only water and sewerage companies are 
affected. 

5.15 We now discuss specific financial risks that would affect water and sewerage companies. 

5.16 Capital structure: How the company chooses to finance its operations (i.e. through debt or 
equity) would create particular risks, for example the amount of debt a company has will 
affect the amount it has to pay in interest and hence will affect the company’s likelihood of 
encountering cash flow problems.  The capital structure of the company would also affect 
the extent of its exposure to systematic risk.  
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5.17 There can be a degree of choice open to each company in the relationship between risks 
and capital structure.  Some companies might purposely increase the debt-equity ratio to 
expose the firm to more risk and induce the regulator to increase prices (e.g. by allowing 
for more generous revenue linked to financeability issues).24 

5.18 A regulator’s duties may include a requirement to ensure companies are able to finance 
their activities.  Where this requirement has been included it has typically meant ensuring 
that projected financial ratios (calculated using a notional gearing assumption) will allow 
companies to maintain an appropriate credit rating. 

5.19 The degree of operational leverage of a company would also affect a company’s risk 
exposure.  Operational leverage is the proportion of its costs that are fixed.   

5.20 With all other things held constant, shareholders in regulated companies with a small 
RAB/profit relative to ongoing costs (i.e. a thin profit margin) are likely to suffer 
proportionately more when downside shocks occur (and gain more following upside 
events) in comparison to shareholders in firms whose RABs/profits are large relative to 
ongoing costs.   

5.21 Higher operational gearing therefore makes companies more risky from the viewpoint of 
investors (larger variance of returns). 

Customer/ demand risks 

5.22 There are a number of customer and demand related risks that face companies, many of 
these have both a systematic and a specific element.  

5.23 Volatility in demand for water: Demand risk is the risk that out-turn volume differs from 
forecast demand.  Systematic components to demand include a country’s GDP which 
could affect the demand for water, especially in the industrial sector.  Population growth 
would also have an effect on the demand for water as it will affect the number of new 
connections require or/and the volume of water demand by each household.  Changes in 
demand are likely to affect a firm’s operating costs and revenues, and may mean that 
there is more capex required, or that some capex is unnecessary.   

5.24 Bad debts: Customer defaults affect a company’s profitability.  The proportion of 
customers defaulting on their utility bills is likely to rise in a recession and hence bad 
debts have a specific component.  Customers are also more likely to fall behind on their 
bills in a recession, even if their bills are still ultimately paid.   

5.25 However, there are also specific factors affecting bad debts, including the level of average 
bills (generally the higher bills are the more likely customers are to default on payment). 

                                                 

24  There are some papers (e.g. Spulber (1994); Spiegel and Spulber (1997); Cambini and Rondi (2009)) that address this issue 
theoretically and there is also some limited empirical evidence. 
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5.26 Bad debts are costly for companies as cash will be received later rather than sooner, 
either requiring companies to raise working capital to cover their cash requirements (with 
associated financing costs), or meaning that companies forego the opportunity to earn 
returns on this cash during the period of delay. 

Changes in input costs 

5.27 Changes in input costs affect the revenues of the regulated company.  Input costs include 
costs of construction materials as well as the costs of paying wages to staff.  The 
companies may also be affected by changes in oil prices and related factor inputs. 

5.28 Changes in inputs such as wages are systematic in nature to the extent that they affect 
the whole economy.  However, there may be a specific element to certain inputs if only 
particular categories of that input are affected (for example, the wages of construction 
workers). 

Risks in competitive markets 

5.29 There are a number of risks which would be associated with the introduction of 
competition in the water and sewerage sectors.  These risks include: 

5.30 Stranded assets: This is an example of an operational risk.  Competition may mean that 
there is an increased risk that some of a company’s assets are no longer required, for 
example, as a result of reductions in demand in particular areas. 

5.31 Loss of customers: The introduction of competition is likely to lead to a fall in customers 
for some existing firms.  This fall in customers would lead to a loss of revenues which 
might not be offset by a corresponding fall in costs (for example if costs are fixed). 

5.32 Abstraction licence trading arrangements:  There may be delay and uncertainty 
associated with trading of abstraction licences.   

5.33 Risks to existing financial arrangements:  There may be changes as a result of 
competition which mean that a company cannot continue with its existing financing 
arrangements.  For example, disaggregation may mean that a company becomes too 
small for equity issuance to be a viable option or has to pay increased charges in order to 
borrow.  There also be bond covenants in place which prevent a company taking certain 
actions. 

Regulatory risk 

5.34 Regulatory risks are those risks that are associated with the degree of discretion given to 
the regulator with respect to the operation of the price control review.  

5.35 Regulatory risks would include the policies and approaches adopted by the regulator, 
including how the regulator chooses to interpret legislation.  Changes in policy or 
approach could increase a company’s costs or reduce revenues.   
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5.36 The regulatory framework is likely to affect the amount of price volatility that could occur 
during the price control period.  A large amount of potential price volatility could create 
difficulties for customers, for examples if they are unable to adequately predict their 
outgoings.   

5.37 Another example of a regulatory risk arising from the price control is that of provision for 
financeability.  Financeability refers to the need for regulatory regime to enable an 
efficiently operated network company to finance its activities.  If a regulator gives 
inadequate attention to this when setting the cost of capital, it may lead to cash-flow 
problems for the firm and difficulties operating the business. 

5.38 Several regulators specify that the companies they regulate should maintain investment 
grade credit ratings as a licence condition.  Credit ratings are based on a number of 
factors including key financial ratios such as cash interest cover and gearing.  If a 
company’s price limits do not allow it to maintain adequate cash flows this could see a 
deterioration in its financial ratios, and possibly result in a credit rating downgrade.  A 
downgrade would result in an increase in the cost of raising finance for a company.  In 
recent determinations regulators have undertaken modelling to ensure that their proposed 
price limits are consistent with companies maintaining key financial ratios and hence 
reducing the risk of credit rating downgrade. 25 

Political risk  

5.39 Political risks are those risks that are risks that arise as a result of potential changes in 
government policy.  Examples of political risk include changes in taxation and the risk that 
the regulatory framework was altered (e.g. by applying windfall taxes).  As a result of 
changes in government policy there may be changes in a firms costs or how it is required 
to operate.  

Environmental risks 

5.40 Environmental risks affecting the water sector would include resource availability and 
resource quality.  These factors would affect the operation of the business and may lead 
to additional opex/capex costs, for example if it was necessary to find alternative water 
sources. 

5.41 Table 5.2 summarises the risks described above and their potential impacts: 

                                                 

25  For example, Ofwat at PR09. 
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Table 5.2: Summary of risks and potential impacts 

Category of risk Risk Potential consequence of risk 

Operational Cost overrun Unexpected increase in opex/capex costs. 

 Asset condition/ asset failure Unplanned investment in repairs/ replacement 
assets 

 Event risk Unexpected capex/opex costs 

 Service risk Need to make compensation payment to 
customers (additional costs) 

Financial  Interest rate movements  Changes in costs of raising finance and repayment 
terms of existing debt.  Indirect effects on demand 
and input costs. 

 Changes in inflation/ 
deflation 

Changes in real amount repaid on debt; changes in 
input costs; changes in revenues through CPI 
indexation; indirect effect on demand volatility.  

 Capital structure Cash-flow issues; extent of exposure to systematic 
risk.  

Customer/demand Volatility in demand for water Changes to opex costs and revenues; possible 
changes to capex. 

 Bad debts Loss of revenues; cash flow issues. 

Input Changes in material costs Unexpected increase in opex/capex costs. 

 Changes in wage costs Unexpected increase in opex costs. 

Competitive market Stranded assets Loss of revenues 

 Loss of customers Loss of revenues 

 Abstraction licence trading 
arrangements 

Delay; uncertainty regarding whether licenses will 
be granted. 

 changes to existing financing 
arrangements 

Higher operating costs or costs of raising finance. 

 Introduction of new 
technologies 

Unexpected reduction in revenues/ cost increases. 

Regulatory  Uncertainty associated with 
regulatory discretion 

Unexpected reduction in revenues/ cost increases; 
cash-flow problems 

 Price volatility as result of 
regulatory regime 

Unpredictable changes in customer bills 

Political Taxation changes Unexpected reduction in revenues/ cost increases;  

 Changes to regulatory 
regime 

Unexpected reduction in revenues/ cost increases;  

 Introduction of new 
legislation (e.g. 
environmental) 

Unexpected cost increases; 

Environmental Resource availability Unexpected increase in opex/capex costs. 

 Resource quality Unexpected increase in opex/capex costs. 

Source: Europe Economics 
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Elements of the price control that involve risk allocation   

5.42 The way in which price regulation allocates risk is an important feature of any regulatory 
regime. The allocation of risk essentially refers to the way in which risks are spread 
between the regulated entity, consumers and possibly the government.  In general, there 
is a trade-off between incentives to improve efficiency and the degree of risk to which a 
company is exposed.     

5.43 In general, the impacts that different regulatory regimes will have, not only on incentives 
but also on the allocation of risks between the regulated firm and consumers, will depend 
on the coverage of the various components of the company’s profit formula, which can be 
illustrated as follows:   

П = PQ – Cx(Q) – Cn(Q) 

5.44 Where П represents total profits, P represents unit price, Q represents quantity sold, PQ = 
represents revenue earned, Cx represents exogenous costs (i.e. costs outside of the 
company’s control) as a function of quantity and Cn represents endogenous costs (i.e. 
costs within the company’s control) as a function of quantity.   

5.45 Table 5.3 illustrates the coverage of the identified components in a company’s profit 
formula of the following price control regimes: 

(a) Price cap; 

(b) Price cap with pass through; 

(c) Revenue caps; and  

(d) Rate-of-return regulation 

Table 5.3: Component of profits covered by various price control regimes 

Regulatory regime Profit components covered Profit components not covered 

Pure price cap  P Q, Cx, Cn 

Price cap with pass through P, Cx Q, Cn 

Revenue cap  PQ Cx, Cn 

Rate of return regulation  PQ, Cx, Cn - 

Source: Europe Economics 

 

5.46 Below, we discuss briefly for each of the regulatory regimes listed in the table above, the 
specific features that impact upon risks, the way in which they are impact and their 
allocation between the regulated firm and consumers.  It is important to note that for all 
the regimes identified, the way in which risks are allocated will depend, to some extent, on 
the cost structure of the activity being undertaken (i.e. whether the costs borne by the 
regulated entity are predominately fixed or variable in nature).  
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Allocation of risks in pure price cap regulation 

5.47 The desirable incentive properties that a pure price cap regulation has (e.g. greater 
efficiency incentives by providing opportunities to earn higher profits), comes at a cost in 
terms of the risks to which it exposes the regulated firm to.  While a pure price cap implies 
a stable price path, as indicated in Table 5.3 above,  it exposes the regulated firm to two 
key sources of risk: 

(a) Changes in demand – The pure price cap exposes the regulated entity to unexpected 
changes in demand.  This particular risk that the regulated company bears in 
symmetric, i.e. the regulated bears both the upside and the downside risk of 
unexpected changes in demand equally. 

(b) Changes in costs – The pure price cap provides no scope for price adjustments 
(automatic or otherwise) and thus exposes the regulated entity to all unexpected 
changes in costs (i.e. endogenous or exogenous – over which it has no control).  Like 
the demand risks under the pure price cap, the risks of unexpected changes in costs 
are symmetric.  

5.48 Thus, under pure price cap regulation (and where firms are unable to change outputs, 
e.g. through changes to quality of service), risks are shifted entirely from consumer to the 
regulated firm and any unexpected volatility in demand and costs will be reflected in the 
profit stream of the company.  As price cap regulation implies that shareholders bear a 
significant degree of non-diversifiable risk, this may increase the cost of capital for the 
regulated firm if shareholders demand a higher rate of return to bear this additional risk.  

Allocation of risks in price cap regulation with pass through 

5.49 This form of price regulation recognises that there are certain cost elements that are 
beyond the control of the regulated firm.  Thus the firm is sheltered from the risks of 
certain unexpected cost changes by allowing for some cost pass-through to consumers.  
Thus, under price cap with pass through, some element of risk is shifted onto consumers. 
If, however, the pass-through is carried out in an asymmetric manner, this may imply an 
even greater level of risk exposure either for consumers or for the regulated firm. 

5.50 If for example, the regulator uses discretionary powers to recover company profits where 
exogenous costs have fallen and does not allow profits to be recovered when exogenous 
costs rise, then this may expose the regulated company to greater risk than under a pure 
price cap.  

5.51 If, on the other hand, the regulator permits the regulated company to pass through to 
consumers’ unexpected rises in exogenous costs but does not seek to recoup profits 
where exogenous costs have fallen, then consumers will bear all of the risk under such a 
regime.  
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5.52 Thus, under a price cap with pass through, the allocation of risks between consumers and 
the regulated firm will depend on the extent to which the pass-through mechanisms are 
formalised and apply symmetrically to both consumers and the company  

Allocation of risks in revenue cap regulation 

5.53 A revenue cap that places a limit on the total income of the company as opposed to 
regulating the price it charges per-unit, shifts a significant degree of risk arising from 
unexpected volatility in demand and costs onto consumers.  This is because a revenue 
cap guarantees a revenue stream for the company and allows prices to vary year-by-year 
in order to ensure that this revenue stream is guaranteed.  Thus, under a revenue cap, 
although prices are likely to be more volatile, profit streams will be more stable given the 
allocation of risk that is implied. 

Allocation of risks in rate-of-return regulation 

5.54 Rate of return regulation allows prices to adjust in order for the regulated firm to achieve a 
specified rate of return that enables it to cover its costs of capital.  This shifts risks of 
demand and cost volatility onto consumers (i.e. by allowing prices to vary) and lowers the 
risk for the firm and its investors which suggests that the firms cost of capital should be 
lowered under a rate of return system to the extent that the profits of the regulated forms 
are positively correlated with market-wide returns.  

Considerations for deciding on which tool to use 

5.55 The choice of a particular tool to use to deal with a risk will be dependent on the type of 
risk it is trying to allocate or mitigate and the characteristics of the sector and the number 
and characteristics of the companies operating within it.  Below we discuss some of the 
considerations for deciding which tool to use. 

Ex post or ex ante approach 

5.56 There are various advantages and disadvantages to the use of ex post and ex ante 
regulation/ tools.  

5.57 Advantages of ex ante tools include that they promote transparency and can provide 
certainty for market participants as they know what is likely to happen in advance.  As a 
result ex ante tools should reduce the necessity for dispute resolution.  A disadvantage of 
ex ante tools is that they can be more expensive to implement and may impose high 
informational requirements on regulators.   

5.58 Advantages of ex post tools include that the regulator generally has more flexibility in how 
the tool is applied and they may be less costly to implement (regulators would be able to 
limit monitoring and information gathering to issues that were the subject of potential price 
changes).  A disadvantage of the use of ex post tools is that they create increased 
uncertainty for regulated firms and hence regulatory risk.  In addition to this, ex post tools 
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may lead to customers in one period having to pay for investments which benefited 
customers in a proceeding period (for example in the case of logging up). 

Flexible vs mechanistic approach 

5.59 Regulatory tools have varying levels of flexibility as to how they are applied and hence 
flexibility of outcome.  In general the tools applied ex ante tend to be more mechanistic 
and those applied ex post tend to allow for greater flexibility. 

5.60 However it should be noted that it is often within a regulator’s discretion the amount of 
flexibility it chooses to allow for when applying a tool.  For example, a regulator can 
reduce the flexibility in interim reviews by clearly setting out the circumstances under 
which an interim review or re-opener can be triggered (by the regulator).  Alternatively the 
regulator might follow a more flexible approach, for example, by allowing either the 
company of the regulator to request a re-opener for changes of circumstances above a 
certain materiality. 

5.61 The more flexible a tool is the greater scope a regulator has for taking into account 
unforeseen events.  The main advantage of using a mechanistic approach is that it 
creates regulatory certainty.   

5.62 Examples of mechanistic tools which once decided upon and included in the price control 
do not typically allow much scope for flexibility of outcome include: indexation; error 
correction mechanisms; cost pass through; risk sharing approaches; revenue drivers; cost 
of capital; and “aiming up”.  Tools which allow the regulator greater flexibility (and hence 
increased uncertainty for the regulated firm) include: interim reviews; innovation zones on 
networks; and logging up.    

Issues of materiality 

5.63 Some tools are used to deal with changes in circumstances regardless of the extent of 
the change.  However, there are other tools, such as interim reviews, where there is a 
materiality threshold, below which the tool will not be used.  Having such a threshold can 
avoid the cost of using a tool for changes which are unlikely to have much of an impact on 
prices.  Generally the more mechanistic tools, such as indexation, are cheaper to 
implement and hence are less likely to have a materiality threshold. 

5.64 Tools may also include thresholds which determine how the tool will operate, for example, 
a regulator might state that particular costs may only be passed through once they have 
exceeded a certain level.  An example is the CAA’s inclusion of a security cost pass 
through arrangement for Stansted at Q5.  The price control formula included a term which 
allowed 90 per cent of costs to be passed through above a threshold of £3.6 million. 

Regulatory tools for dealing with different types of risk 

5.65 Building on our earlier report for Ofwat setting out a compendium of regulatory tools we 
have reviewed the main regulatory tools available for dealing with the types of risk 
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discussed above.  These are summarised here setting out the risks which each tool can 
be used to address, the tool’s pros and cons, the effect of the tool on risk and risk 
allocation and its impact on incentives.  . The table also shows which of the tools are ex 
ante and which are ex post. Further details on each of the incentive tools are provided in 
Appendix 3 with examples of their use by regulators in Appendix 4. 

5.66 It should be noted that as well as regulatory tools set out in Table 5.4 licence conditions 
play an important role in the allocation of risk.   These were discussed in section 2 under 
capital structure. 

5.67 Terms that could be included in licence conditions which would affect the allocation of risk 
include: 

(a) Ring-fencing 

(b) Credit ratings and lock-up clauses 

(c) Reserve requirements 

(d) Requirements to contract out 
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Table 5.4: Tools for dealing with different types of risk 

Name of tool Risks it can be used to 
address, and where these 
arise 

Pros and Cons Effect of tool on risk and risk 
allocation 

Impact on incentives 

Indexation 

Ex ante 

Changes in inflation/deflation; 
changes in materials costs; 
changes in wage costs.   

Can be used whenever 
changes in costs of inputs 
subject to control are more 
closely linked to an index 
other than the index chosen 
to represent changes in 
consumer prices across the 
economy as a whole. 

Risks usually outside of 
control of company.  

Pro: allows choice of relevant 
index to reflect costs. 

Con: may be dispute over 
choice of index.  Non-standard 
index may increase 
complexity. 

For Bord Gais Networks 
(2007) the CER used HICP to 
allow for inflation in the price 
control formula, however, this 
was less than inflation on 
operating costs which is driven 
by the Consumer Price Index 
(CPI).   

Transfers risk from company to 
customer but depends on how 
closely index reflects cost.  Scope 
for choosing which cost elements 
to index 

May reduce incentive to 
control costs and make 
efficiency savings 

Interim reviews 

Ex ante/ex post 

Event risk; political risk. 

Often there is a materiality 
threshold before an interim 
review can be triggered.  This 
avoids the expense of a 
review for issues with might 
have only a small impact on 
the overall price control. 

Risks usually mainly outside 
of control of company.  

Pro: Allows quick adjustment 
to external events.  Can 
reduce need for contingency 
allowance.  May reduce 
company cost of capital by 
reducing exposure to 
systematic risk. 

Con: May undermine incentive 
for cost efficiency.  Introduce 
instability in regulation.  Need 
for quick response may affect 
quality of decisions. Cost of 
review may be significant. 

The ORR’s determination for 
Network Rail in 2008 included 
provision for reopeners. 

Allows regulator to distribute risk 
between customer and company.  
Regulator can decide sharing 
factor.  Can increase risk if 
regulator is allowed to consider 
wider issues as well as specific 
changes 

May reduce incentive to 
manage costs of external 
events. 
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Name of tool Risks it can be used to 
address, and where these 
arise 

Pros and Cons Effect of tool on risk and risk 
allocation 

Impact on incentives 

Logging up/ logging-
down 

 

Ex post 

Cost overrun; asset condition/ 
asset failure; event risk. 

Usually used tp allow 
additional costs of meeting 
changes in obligations not 
previously recognised in price 
limits to be reflected in next 
periodic review.  Not 
generally used for large 
unexpected costs where an 
interim review might be more 
appropriate. 

Company typically has some 
control over cost overrun; 
asset condition/ asset failure 
but some event risks will be 
primarily outside the 
company’s control. 

Pro: Gives company 
assurance that unanticipated 
expenditure will be taken into 
account at next review.  Allows 
variations from forecast 
expenditure to be taken into 
account. 

Con: Delay in recovery of 
costs until next price review 
may cause company financing 
problems. 

Ofgem at the 2004 DPCR4 
allowed log up on capex on 
undergrounding overhead 
lines in national parks and 
areas of outstanding national 
beauty to an overall national 
cap of £64m. 

Transfers risk from company to 
customer; creates risk that future 
customers may pay for expenditure 
that benefited previous customers.  
Financing risk remains with 
company until next review. 

May reduce incentive to 
control costs 

Error correction 
mechanisms 

 

Ex post 

Risks altering revenues a 
company earns, e.g. changes 
in input costs. 

Most useful/ usually used in 
situations where there is 
significant uncertainty outside 
the control of the company.  
Usually used as a 
supplement to price cap 
regulation. 

 

Pro: Allows sharing of 
risks/rewards between 
company and customer.  Can 
be used in standard price 
controls. 

Con: May be difficult to devise 
appropriate trigger mechanism 
and avoid gaming.  Can create 
perverse incentives. 

The Q5 price control for BAA 
airports Heathrow and Gatwick 
contained a correction factor to 
allow recovery of under- or 
over-charging 2 years in 

Lower exposure to upside and 
downside risks of both customer 
and company.  Greater certainty 
over revenue stream 

May create perverse 
incentives to over/under 
recover revenue at particular 
point in regulatory cycle. 
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Name of tool Risks it can be used to 
address, and where these 
arise 

Pros and Cons Effect of tool on risk and risk 
allocation 

Impact on incentives 

arrears. 

Cost pass through 

 

Ex ante 

Event risk; taxation changes; 
changes in input costs. 

Risks covered are usually 
mainly outside of control of 
company.  Where there is 
some degree of control, 
partial cost pass through may 
be used. 

Pro: Reduces uncertainty for 
company.  Can reduce cost of 
capital. 

Con: Reduces incentive to 
control costs for which pass 
through is allowed.  Not 
always clear which costs are 
outside company control.   

The CAA allowed partial cost 
pass through of security costs 
at Stansted’s 2008 price 
control. 

Transfers risk from company to 
customer. 

Reduced incentive to control 
cost can be addressed by 
allowing only partial pass 
through 

Risk-sharing 
approaches 

 

Ex ante 

Cost overrun; asset condition/ 
asset failure; event risk; 
service risk; changes in 
inflation/ deflation; changes in 
material costs. 

Company typically has some 
control over cost overrun;and 
asset condition/ asset failure; 
but some event and service 
risks will mainly be outside 
the company’s control.  
Inflation/deflation and 
changes in material costs will 
be outside the company’s 
control. 

 

Pro: Allows regulator to 
determine how risk will be 
shared between customers 
and company.  Can increase 
incentive for cost efficiency. 
Can reduce cost of capital. 

Con: Uncertainty about future 
level of tariffs. 

The CER incentivised Bord 
Gais Networks to reduce pass-
through costs by introducing a 
50:50 sharing rule at the 2007 
price review. 

Allows regulator to apportion risk 
between customer and company. 

Sharing factor can increase 
incentive to achieve cost 
reduction. 

Revenue drivers 

 

Volatility in demand for water; 
loss of customers. 

Pro: Reduce uncertainty for 
expenditure linked to level of 

Reduces upside and downside risk 
to companies where there is 
uncertainty about level of 

Difficulty in setting measure 
can lead to over or under 
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Name of tool Risks it can be used to 
address, and where these 
arise 

Pros and Cons Effect of tool on risk and risk 
allocation 

Impact on incentives 

Ex ante Usually used to supplement 
the main price review 
allowances when there is 
uncertainty over what 
investment will be required 
within the regulatory period. 

Risks usually primarily 
outside of control of 
company. 

 

demand. 

Con: Difficult to identify 
appropriate variables and set 
correct level. 

Ofgem used revenue drivers 
for investment to fund network 
enhancement at its 2007 gas 
distribution price control 
review. 

investment. investment. 

Innovation zones on 
networks 

 

Ex ante 

Stranded assets; service risk 
as a result of innovation. 

Risks usually partially within 
and partially outside the 
company’s control. 

Pro: technology can be tested 
and potential problems solved. 

Con: the opportunity cost of 
resources may be high; and 
there is a risk that consumers 
in innovation zones may 
suffer. 

In 2005 Comreg launched 
“test and trial Ireland” to all ow 
the test and trialling of wireless 
communications devices in 
Ireland. 

Reduces risk associated with using 
new technologies. 

Increases incentive to 
innovate. 

Cost of capital 

 

Ex ante 

Systematic risks. 

Systematic risks affect the 
whole economy and are 
therefore outside a 
company’s control.  However, 
the company can influence its 
exposure to these risks, e.g. 
through choice of capital 
structure. 

Pro: Provides assurance to 
investors on long term returns.  
Encourages continuing 
investment by providing some 
regulatory certainty.  Avoids 
‘hold-up’ problems. 

Con: Initial RCV may not 
reflect value of assets.  If no 
listed equity then use of 

Ensures firm gets a return on its 
RAB sufficient to compensate for 
systematic risks.  Should allow 
adequate finance for new 
investment. 

Provides incentive for efficient 
long term investment.  Level 
of WACC can affect trade-off 
between opex and capex. 
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Name of tool Risks it can be used to 
address, and where these 
arise 

Pros and Cons Effect of tool on risk and risk 
allocation 

Impact on incentives 

 comparators may not provide 
good estimate of β.  
Limitations of CAPM model. 

In 2005 the CER determined 
the cost of capital to use for 
the transmission and 
distribution price control 
reviews for 2006-10. 

“Aiming up” 

 

Ex ante 

Systematic risks in WACC; 
other risks if used for other 
elements of price control 
which could include: changes 
in material costs; changes in 
wage costs.  

Risks covered are usually 
primarily outside the 
company’s control 

Pro: Can protect company 
from risk of allowances being 
set too low. 

Con: Customers may end up 
paying for risks which did not 
materialise. 

The Competition Commission 
aimed up on a number of 
parameters in its 2007 WACC 
calculation for London airports. 

Transfers part of risk of allowances 
being too low from company to 
customer.  Reduces longer term 
risk to customer of 
underinvestment. 

Can reduce incentive to cost 
reduction 

Grandfathering 
tradable capacity rights 

 

Ex ante 

Abstraction licence trading 
arrangements; lack of 
capacity. 

Risks typically outside the 
control of the company, 
though new entrants will have 
some control over where they 
enter the market (hence 
could avoid areas with lack of 
capacity). 

Pro: Provides continuity of 
service.  Can encourage 
investment by incumbents. 
Simple to administer. 

Con: Capacity not allocated to 
those who value it most highly.  
Disadvantages new entrants. 

These have been used for 
water trading in Australia 
under the National Water 
Initiative (NWI). 

Transfers risk of insufficient 
capacity to new entrants. 

May provide incentives for 
investment by incumbent but 
discourage efficient entry. 

Guaranteed standards 
of performance with 

Service risk; event risk. 

Occurrence of risk often 

Pro: Ensures minimum service 
standards with compensation. 

Allows regulator to apportion risk 
between customer and company, 

Provides incentives for 
company to maintain quality 
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Name of tool Risks it can be used to 
address, and where these 
arise 

Pros and Cons Effect of tool on risk and risk 
allocation 

Impact on incentives 

customer 
compensation 

 

Ex ante/ex post 

partially outside the control of 
the company, but reaction to 
consequences within 
company’s control. 

Con: May be difficult to set 
levels of compensation which 
balance incentive on company 
and value of service to 
customer.  Potential large 
financial exposure of 
company.  Defining force 
majeure events. 

These are used by Ofgem for 
electricity distribution network 
operators. 

depending on what standards are 
set and the level of compensation 
for breach of standards. 

of service.  But may lead to 
focus on areas covered by 
standards at expense of other 
aspects of service. 

Source: Europe Economics 
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6 VERTICAL SEPARATION AND INTRODUCTION OF 
COMPETITION – REGULATORY PRECEDENTS 

Gas and electricity market developments in Great Britain 

6.1 The gas and electricity markets in Great Britain have been substantially restructured in the 
25 years since the start of the privatisation process.  The progressive introduction of 
competition at the supply end of the market has driven change both in the regulatory and 
the market structure.   

6.2 The current position is that there is competition in both wholesale and retail supply of both 
gas and electricity with no price regulation.  There is also competition in meter installation.  
Networks remain regulated and access to networks is on the basis of non-discriminatory 
third party access.  Separate system operators have been created for the national 
transmission networks but not for local distribution. Legal unbundling of retail supply, 
transmission, distribution and system operation has been in place for a number of years 
and has been an essential feature in encouraging competition at the retail level.  There 
has been some preference for ownership unbundling of networks as is seen with National 
Grid’s ownership of the national gas transmission and the electricity network in England 
and Wales but this has not been enforced – for example the Scottish electricity 
transmission networks are owned by vertically integrated companies.  Ownership 
unbundling has also been hotly debated – and resisted – at European level. 

6.3 The current structure is not without its critics.  The opening up of the electricity market to 
full competition in the late 1990s was accompanied by mergers which have resulted in the 
market largely being in the hands of six vertically integrated generator/suppliers, some of 
whom also own local distribution networks.  These mergers have allowed the companies 
to share risks between the generation and supply levels but this has led to criticism that 
new entry is deterred and that there is no longer a transparent wholesale market. 

6.4 The electricity trading arrangements that were introduced to facilitate competition deliver 
short term prices which can be very volatile.  This volatility is largely managed by the 
generation and supply companies that are able to hedge the risks involved rather than 
being passed through to consumers (although large users have the option of exposure to 
wholesale market prices).  However there is concern that the risks associated with this 
volatility deter long term investment decisions on new power stations that are necessary 
to maintain security of supply, particularly where these require external finance.  Ofgem 
has recently set out a set of options for addressing this concern that include, at one 
extreme, significant government or regulatory intervention in the competitive market that 
has developed over the past 20 years.26   

                                                 

26  Project Discovery – Options for delivering secure and sustainable energy supplies. 2010 
http://www.ofgem.gov.uk/Markets/WhlMkts/Discovery/Documents1/Project_Discovery_FebConDoc_FINAL.pdf 

www.europe-economics.com 84



5BVertical Separation and Introduction of Competition – Regulatory Precedents 

6.5 Developments that are of particular relevance to prospective changes in the UK water 
and sewerage sectors are summarised here. 

Gas market 

Access to networks and resources 

6.6 When British Gas (BG) was privatised in 1986 as a vertically integrated monopoly, there 
was no regulation of the prices BG could charge to larger industrial users of gas.  This 
was seen as a part of the market in which competition could develop.  However within two 
years BG was subject to a Monopolies and Mergers Commission (MMC) investigation 
which found its charging practices in this part of the market were against the public 
interest.  Discriminatory pricing adopted by BG was a deterrent to entry. This was further 
exacerbated by the need to negotiate terms with BG for access to the gas transmission 
network and by BG’s position as the sole owner of offtake contracts for gas from the North 
Sea.   

6.7 Rather than introducing price regulation as a remedy, the MMC proposed that BG should 
be required to publish non-discriminatory price schedules for end users and for network 
access.  It was also required to contract for no more than 90 per cent of the output from 
North Sea fields.  This latter requirement was later developed by the OFT into the gas 
release programme which formed the basis for a rapid development of competition in the 
early 1990s.  This pro-active regulatory action to address the market power of a dominant 
incumbent was a key first step in opening the market. 

Network separation 

6.8 A subsequent MMC report paved the way to the full opening of the retail gas market to 
competition in 1998.  As part of that process the upstream, trading and network activities 
of BG were put into separate legal entities with strong internal compliance requirements to 
ensure separation.  This rapidly led the company to restructure and float the distribution 
and transmission business as a separately quoted company dealing independently with 
competing users of its network.  The resulting sharper focus on development of the 
network business provided clearer incentives for managers.  Full ownership separation 
removed inherent conflicts of interest. In 2006 there was a further separation of gas 
transmission and distribution businesses with individual price control and separate 
estimates of cost of capital allowing a better apportionment of risk between different levels 
of the network. 

Retail price controls 

6.9 Although British Gas continued to be the dominant retail gas supplier with over 60 per 
cent of the market, Ofgem was satisfied that customers had adequate alternative sources 
of supply and were no longer open to the risk of exploitation by a monopoly provider.  The 
remaining price regulations on both gas and electricity were removed in 2002 only four 
years after the introduction of competition. 

www.europe-economics.com 85



5BVertical Separation and Introduction of Competition – Regulatory Precedents 

6.10 One feature of the development of retail competition was that suppliers could offer a lower 
price to customers prepared to switch supply than they made available to their incumbent 
customers.  This degree of price discrimination was seen as an encouragement to 
competition but this has recently been prevented by Ofgem, through a licence 
amendment, because it was felt to be disadvantaging customers, particularly those on low 
incomes, who were reluctant to switch.  This illustrates the tension that exists between the 
removal of regulation in order to encourage competition and concern to ensure that there 
is wide access to the lowest prices.  This is also a concern at European level. 

Electricity market 

Legal separation 

6.11 At the time that retail competition was rolled out in electricity, starting in 1998 there was a 
single licence covering both distribution and supply.  It was not possible to operate these 
two businesses as separate legal entities.  This was of considerable concern to British 
Gas which felt that the combined electricity companies were able to carry some of the 
costs of retail competition – e.g. overhead costs and general promotional activities – in 
their distribution businesses to the disadvantage of BG as a new entrant into the electricity 
market.   

6.12 This anomaly was wound in 2000 with the creation of separate licences under the Utilities 
Act.  Subsequent analysis of regulatory accounts suggests that there was indeed some 
reallocation of costs between the two businesses as a result of legal separation. 

Wholesale trading 

6.13 The development of active primary and secondary trading of electricity (and gas) was 
seen as a concomitant of the opening of the market to competition.  Access to wholesale 
supplies in both spot and forward markets and the ability to trade in and out of positions 
provided an important means of risk management for independent suppliers wishing to 
enter the market in competition with incumbents and without owning their own generation 
capacity. Short term price volatility can be managed by companies with expertise in 
managing that type of risk rather than being passed through to final customers. 
Wholesale markets would also provide important signals both about immediate demand 
conditions and, if traded far enough ahead, about the need for new investment.  Without 
long term price signals the risks associated with new investment and the required return 
would be higher 

6.14 Initially markets developed in line with expectations but, following the collapse of Enron 
and TXU, both of which were active traders, the wholesale electricity market has 
progressively declined.  The latest European review of energy markets now shows the 
UK as having one of the least active wholesale electricity markets. 

6.15 Trading in the gas market has continued to be active and that, at least in part, reflects the 
greater capacity to trade gas from and into continental Europe across the gas 
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interconnector.  Electricity trading into the continent is constrained by the small scale of 
the electricity interconnector. 

6.16 The decline in wholesale trading is likely to benefit vertically integrated generator/suppliers 
which can cover a large proportion of their energy requirements from their own resources.  
Legal separation of the generation and supply businesses does not address this issue.  
Independent suppliers and generators face higher risk of exposure to price volatility than 
vertically integrated businesses. 

System operator 

6.17 At the time of privatisation in 1990 National Grid had little incentive to control the day to 
day cost of managing the electricity transmission system.  The additional energy costs 
incurred in dealing with network constraints were recovered from all users through an 
uplift on the Pool energy price.  When an uplift management scheme was introduced 
which exposed NGC to a degree of risk on cost overrun and allowed it to benefit from cost 
reductions, the total costs incurred fell dramatically.   

6.18 Over the years this has developed into separate price controls for system operation and 
transmission operation in recognition of the different risks involved in these two 
businesses.  System operation is essentially a short term business where actions by the 
System Operator can have a significant impact on third parties.  Incentivising the SO to 
control costs and reduce volatility in the balancing market has implications for the 
operation of competition in generation and supply. 

6.19 In recent years the SO incentive scheme has been set annually with a symmetrical 
sharing of upside and downside risk.  However Ofgem has become concerned that this 
does not give enough incentive to manage risk over the medium term and is looking to 
develop a two year or longer incentive period.27 

European liberalisation 

6.20 A series of Directives have been introduced over the past decade leading to the full 
opening of gas and electricity supply markets to competition.  The process started with a 
simple requirement that markets be progressively opened to competition down to the 
retail level.  But with most Member States’ markets dominated by vertically integrated 
incumbents there was limited progress except in those countries such as the UK and 
Scandinavian countries that had introduced wider market reforms.  Subsequent Directives 
have introduced progressively stronger requirements on separation of network and 
system operation from wholesale and retail activities in order to encourage entry in the 
competitive parts of the market.   

                                                 

27  http://www.ofgem.gov.uk/Markets/WhlMkts/EffSystemOps/SystOpIncent/Documents1/Open%20Letter%20final.pdf 
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6.21 There has been considerable resistance to change but in some instances companies are 
now going beyond the legal and functional separation of activities required by the 
Directive.  The use of competition powers has led to the sale of network activities by the 
two leading German energy companies EoN and RWE.  The continued regulation of 
electricity prices for both household and non-household supply in many Member States, 
intended to hold prices down and reduce the price risk facing retail customers from  wider 
movements in world energy prices, is seen by the Commission and European regulators 
both as an obstacle to the development of competition and as affecting the price signals 
for new investment with potential implication for security of supply.  A number of 
infringement cases have been opened.28 

US and other markets 

6.22 Liberalisation of electricity markets has taken place in many countries over the past 
twenty years.  A recent review by Joskow highlights aspects of these developments that 
have worked well and those that have been less successful.29 

6.23 In almost all cases the starting point for liberalisation has been a vertically integrated 
supply chain with companies having a national or regional monopoly with prices subject to 
regulatory or political review. Under this structure the risks from failure to control cost or 
from poor investment decisions were largely borne either by end customers in the form of 
high prices or, in the case of state owned entities, by taxpayers. Rate of return regulation 
could provide incentives to over-investment.  Government control could provide 
management incentives to contribute to wider political objectives.  Liberalisation was 
intended lead to prices that better reflected and efficient level of costs and o shift the risks 
from poor decision taking away from customers. 

6.24 Joskow identifies eleven desirable features of the ‘textbook’ architecture of a liberalised 
electricity market.  These include: 

(a)  vertical separation of potentially competitive parts of the value chain from those 
requiring continued regulation in order to avoid cross subsidisation or discriminatory 
access to networks; 

(b) Creation of an adequate number of competing generators in order to mitigate market 
power in wholesale markets; 

(c) Regulatory rules and network institutions to promote efficient access; 

(d) The designation of an independent system operator to manage the operation of the 
network and guide new infrastructure investment;  

                                                 

28  http://ec.europa.eu/energy/gas_electricity/doc/2010/com_2010_0084_f_en.pdf and  
 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2009:0115:FIN:EN:PDF 
29  Joskow P Lessons learned from electricity market liberalisation.  The Energy Journal, Special Issue. 2008 
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(e) The development of competitive wholesale markets to facilitate economical trading 
opportunities. 

6.25 Joskow points to the UK as a successful example of the application of the ‘textbook’ but 
even so had shortcomings.  In particular continuing market power held by the privatised 
generators distorted the market and required further reforms, both in terms of divestment 
and reform of the wholesale market.  Argentina successfully created a competitive 
generation sector but with a limited wholesale market where prices needed to be 
supplemented by capacity payments in order to provide investment incentives. 

6.26 Failure to restructure the industry, both in terms of vertical disaggregation with the setting 
of non-discriminatory access terms and the reduction of horizontal market power is seen 
by Joskow as the main reason for the slow pace of liberalisation in uch of continental 
Europe.  He also identifies Brazil as an example of failure to develop a comprehensive 
reform blueprint. 

6.27 In the US much of the regulatory reform has focused on the development of active 
regional wholesale markets.  The Federal Energy Regulatory Commission (FERC) has 
initiated a series of reforms starting with a requirement for non-discriminatory tariffs for 
network access and moving on to the development of independent systems operators for 
interlinked parts of the country.  These reforms have allowed increasingly competitive 
wholesale market trading to develop.  Monitoring and market power mitigation form an 
important part of FERC and regional ISO market supervision with some price caps and 
bidding restriction in place where there is local market power.  However this can have 
adverse effects on the incentives for long term investment.  Supplementary provisions 
such as forward contracting obligations and capacity payments have been introduced in a 
number of countries including the US, Chile, Spain and Argentina to increase investment 
incentives. 

6.28 Development of retail competition in the US has a mixed track record.  In many States 
early experiments to introduce retail competition have been abandoned or down graded.  
The crisis in the Californian Market in 2000 -2001 which led to the bankruptcy or near 
bankruptcy of the States two largest suppliers has been attributed to a mix of market 
manipulation and poor market design.  A key feature was that default retail tariffs in the 
transition to full competition did not allow companies to pass on increases in underlying 
energy costs.  When these costs rose substantially the supply companies, which had not 
hedged their positions, were left bearing the full risk.  This became commercially 
unsustainable and the State had to step into the market to maintain supply.  As a result 
the development of retail competition was abandoned. 

6.29 Approaches to default tariffs have varied between States.  In Pennsylvania the value of 
the default tariff has been eroded over the years as wholesale prices have risen.  This 
changes the incentives over time both for retailers and customers in the competitive 
market.  In Texas, which has one of the most successful competitive retail markets in the 
US, the default tariff was set at a level well above the competitive wholesale price and 
was regularly adjusted to reflect changes in the underlying energy cost.  This provides 
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incentives for nboth customers and retailers and an increasing number of customers have 
switched supplier in Texas. 

6.30 Where retail competition does not operate in the US tariffs continue to be regulated but 
the main benefits of competition may still be passed through to customers if there is a 
competitive wholesale market to which regulators can look for a guide to energy prices.  
Performance based regulatory tools can then be applied to other aspects of the delivery 
of energy. 

UK Telecommunications 

The situation in 2003 

6.31 Seven years ago, in 2003, Ofcom undertook a review of the state of competition in the 
retail narrowband telephony markets, which cover analogue and digital (ISDN) telephone 
lines, and calls for consumers and businesses.  At this time they found that the 
incumbents, BT and Kingston Communications (now KCOM), had significant market 
power (SMP) in all except for two of the telecommunications markets as defined in the 
UK.30 

6.32 Access to narrowband fixed lines in most of the country was dominated overwhelmingly 
by BT, who had control of around 80 per cent of residential and business lines.31  At the 
time the main challenge was from cable companies, with a narrower geographic spread.  
The use of carrier selection / indirect access and carrier pre-selection meant that there 
was some competition in the calls market. 

Regulatory remedies 

6.33 Given the SMP held by British Telecommunications plc and Kingston Communications 
plc, Ofcom decided that remedies were essential to ensure that these two companies 
were unable to use their SMP to the disadvantage of other Communication Providers or 
consumers.  In this light, the Director chose to impose the following conditions to certain 
markets in 2003: 

(a) British Telecommunications plc to comply with an RPI – X charge control until 31 July 
2006; 

(b) Requirement to publish charges, terms and conditions and notify amendments to 
charges, terms and conditions within 24 hours of introducing those amendments; and 

                                                 

30  Ofcom (2003) “Fixed Narrowband Retail Services Market:  Identification and analysis of markets, determination of market power 
and setting of SMP conditions” 

31  Ofcom (2009) “Fixed Narrowband Retail Services Markets:  Consultation on the identification of markets and determination of 
market power” 
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(c) No undue discrimination against particular persons or a particular description of 
persons in relation to services offered. 

(d) Requirement to produce regulatory accounts on the services covered by the retail 
price controls. 

Vertical separation and enhancement of competition 

6.34 In addition to the conditions imposed in the 2003 review and subsequent to Ofcom’s 
Telecommunications Strategic Review in 2004, Ofcom instigated a number of further 
measures to enhance competition in telecommunication retail markets.  These measures 
were introduced with the aim to encourage real competition into the market and to reduce 
BT and KCOM’s market power in retail and wholesale services.  They included: 

(a) The development of a set of appropriately priced wholesale narrowband services; 

(b) Agreement with BT of a set of Undertakings which included the creation of Openreach 
(the functionally separate organisation within BT providing wholesale access 
services); and 

(c) The development of equivalence of inputs for the wholesales services for both BT and 
other Communications Providers, supporting the delivery of services to households 
and businesses. 

6.35 Openreach (which began trading on 1 April 2006) represents a functional separation of 
BT so that equivalent Local Loop unbundling (LLU), Wholesale Line Rental (WLR), 
Backhaul Extension Services and Wholesale Extension Service products are sold to BT 
at arms length.  Separate costs of capital have been estimated for Openreach and the 
rest of BT reflecting differences in risk. 

Regulation after the introduction of competition 

6.36 The initiatives undertaken by Ofcom between 2003 and 2006 fundamentally altered the 
basis of telecommunications retail competition removing the risk to entrants that they 
would face unfair competition from the incumbents.  As a consequence, Ofcom 
reconsidered the extent or retail regulation in residential markets in 2006, and in business 
markets in 2007. 

6.37 The outcome of the review on residential markets was that retail price controls price 
controls on BT were allowed to lapse by 31 July 2006.  This decision to remove retail 
price controls was based on the premise that increasing competition, reflected in BT’s 
declining market share, when coupled with the regulatory controls on wholesale prices, 
made the continuation of retail price controls necessary.  Competition in the market 
provided adequate constraint on BT’s pricing and the necessary incentive for efficiency 
and innovation. At the time that they were discontinued, the retail price controls effectively 
held average real increases in retail prices to zero (i.e. RPI+0%) for consumers in the 
bottom eight deciles of expenditure. 
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6.38 The following year, Ofcom also relaxed retail access remedies for businesses with 
telecoms spend over £1m per annum.  This decision was made on the basis that other 
Communications Providers could now compete with BT on an equal footing using 
wholesale line rental without the risk of unfair competition. 

The situation now 

6.39 Since 2003 the competitive environment for telecoms has seen a transformation, with 
growth in competitive residential and business market retail access providers, causing 
corresponding impacts on service diversity, price and BT’s market share.  BT has seen a 
large fall in its market share of minutes and revenues, with market share of minutes 
declining faster than revenues.  Fixed communication providers other than BT have seen 
their share of the residential exchange line market increase from negligible in 2004 to 20 
per cent in Q1 2009 (representing around 4.6 million exchange lines). 

6.40 Even though retail price controls were removed in 2006, a steady decline in the real costs 
of narrowband services on a comparable basis has been seen.  The prices that have 
been seen in recent years are actually below the maximum level BT could have charged 
had the retail price controls still been in effect at the same level as in July 2006. 

6.41 On this basis of the market developments seen since the retail price control was removed, 
Ofcom concluded that the regulatory change had no negative impact on the market and 
consumer outcomes, and may have led to the emergence of more flexible pricing 
structures. 

6.42 Low barriers to entry and growth are now perceived in the market, due to the existence of 
the Local Loop unbundling (LLU), Wholesale Line Rental (WLR), Backhaul Extension 
Services and Wholesale Extension Service products provided on an equal footing to all 
Fixed Communication Providers by Openreach. 

6.43 There is compelling evidence that most of the telecommunications markets in the UK 
are now competitive.  In the residential market, 14 new retail narrowband providers 
entered since 2005.  BT’s market share has been reduced substantially, with a 
market share of residential access now down to 66 per cent, and in business access, 
57 per cent.  Whilst BT still has a relatively high residential market share, this is 
expected to fall substantially further over the current review period, in line with 
present trends. 

Other views  on telecommunications regualtion 

6.44 The Federal Communications Commission (FCC) which has overseen the liberalisation of 
the US telecommunications market has drawn on this experience to prepare general 
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guidance for regulators on introducing competition into telecommunications.32  This 
identifies three main ways in which competition can be introduced: 

(a) Facilities based competition where the new entrant constructs its own network as has 
been seen with mobile networks.  The new network still requires the definition of 
interconnection terms with existing networks. 

(b) Use of unbundled network elements with the incumbent operator being required, 
either by law (as in the US) or by regulation, to provide access to specified network 
elements such as the local loop which provides the final connection to landline users.  
This reduces the cost of entry and provides some constraint on the market power of 
the incumbent. 

(c) Resale under which competitors obtain services from the incumbent at wholesale 
prices which they can then sell on in the retail market.  This may be particularly 
attractive for small scale entrants which cannot take on the financial risk of network 
investment.  Resale can also benefit the incumbent if it expands the market and leads 
to greater use of existing assets .It may also stimulate investment by providing the 
basis for new long term resale contracts. 

6.45 The FCC identifies interconnection as the key to development of competition.  Access to 
all customers is necessary both for successful entry and for continued competition.  
Because of this the incumbent has a strong incentive to resist interconnection.  The FCC 
focuses on regulatory tools for protecting against the exercise of market power.  Market 
power may be exercised through shifting costs from its competitive business to its 
monopoly activity or through discriminating in favour of its own competitive business in 
terms offered for use of essential facilities.  The tools proposed vary in strength and can 
be adapted depending on the level of competition that has developed. 

6.46 At the draconian end of the scale it is possible to prohibit the incumbent from participating 
in certain parts of the market leaving entrants free to compete with each other and without 
the threat of cross subsidy or price discrimination from the incumbent.  This approach was 
adopted in the US with the break up of the AT&T monopoly.  The Telecommunications Act 
1996 prohibited the Bell Operating Companies from offering long distance services until 
certain conditions were met.  A possible disadvantage is this may deny consumers the 
benefits of economies of scale and of innovation by the incumbent.  The gains from 
competition need to offset any disadvantage of this sort. 

6.47 Price caps on the monopolist may constrain the scope for cost subsidy and provide an 
incentive for cost reduction.  Although as noted above, in respect of energy markets, the 
level of a price cap can deter new entrants. 

                                                 

32  Connecting the Globe,  A Regulator’s Guide to Building a Global Information Community.  
http://www.fcc.gov/connectglobe/sec5.html 
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6.48 Varying levels of separation of business, accounting separation, separate subsidiary, 
functional separation (discussed further below) can provide differing degrees of 
assurance that competitors are being treated on equivalent terms to affiliated incumbent 
companies. 

6.49 Terms for access to unbundled parts of the network can be set in a non-discriminatory 
and transparent manner.  The FCC refers to long run incremental cost of providing the 
unbundled element as providing the appropriate incentive for entrants to take up the 
service.  This approach has now been adopted by many telecoms regulators including 
most EU regulators. 

6.50 There are also a number of information requirements that can be imposed so that 
competitors are not at a disadvantage because of limited access to information on 
technical interface requirements or the timing of technical changes.   

Degrees of separation 

6.51 There has been considerable debate in telecoms as in other sectors on the degree of 
separation between parts of the incumbent operator’s business that is necessary for 
competition to be incentivised.  This has been reviewed by Cave in the context of the 
development of European telecommunications regulation.33 

6.52 Accounting separation with separate profit and loss statements and balance sheets for 
separate entities is taken as the baseline level of separation with full ownership separation 
at the other end of the spectrum.  Cave focuses on six intermediate levels of separation in 
between these extremes: 

1. Creation of a wholesale division 

2. Virtual separation 

3. Business separation 

4. Business separation with localised incentives 

5. Business separation with separate governance  

6. Legal separation. 

6.53 Level 1 where accounting separation takes place within a defined wholesale division is 
the structure adopted in most EU countries apart from the UK.  It has also been adopted 
in Australia where Telstra has a separate wholesale division dealing with companies 

                                                 

33  Cave M.  Six degrees of separation.  Operational separation in European Telecommunications Regulation. Communications and 
Strategies, No 64 2006. 
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seeking access.  Such structures rely on behavioural adherence to non-discrimination 
provisions and do not provide strong assurance that entrants and incumbents receive 
equivalent treatment. 

6.54 Level 2 would impose a regulatory requirement to give equivalent treatment but without 
any physical restructuring.  This would have a lower implementation cost but unless there 
is trust on all sides in the operation of the equivalence provisions there is likely to be the 
same misalignment of incentives to invest between incumbents and entrants. 

6.55 Levels 3 and 4 involve physical separation of different levels of the business which trade 
with internal and external customers on equivalent terms and using identical procedures.  
This can require separate offices, work forces, operational systems and management 
information.  Strategic decisions, such as major investment, would remain with the 
controlling board. And may need to be subject to regulatory rules.  At level 4 management 
incentives are realigned from so that divisional rather than group performance is the 
determining factor. 

6.56 Levels 5 and 6 take separation a step further with the creation of divisional boards and 
legal separation requiring statutory accounts.  All steps designed to further support the 
independence of the  

6.57 There is a potential conflict in moving along this spectrum of separation between on the 
one hand the increasing alignment of incentives to compete between incumbents and 
entrants as separation leads to trust in equivalence of treatment and the reduced 
incentives for the incumbent to invest in the network.  The higher levels of separation also 
involve increased set  up cost and the potential for higher on going costs if economies of 
scale or other synergies are lost. 

6.58 Level 4 separation is broadly the level that has been adopted in the UK with the creation 
of Openreach described above.  This approach has also been adopted in New Zealand 
and is being considered in Italy and Sweden.  The European Regulators Group for 
telecommunications has expressed interest in this approach as a general EU model. 

6.59 However separation is not without its critics.  Reviewing experience in the US, Jamison 
and Sichter concluded that separation, despite its attractions, rarely lived up to its 
promises.34   

These experiences show that business separation lowers efficiency and delays 
innovation, that adapting separation rules to an ever changing industry is costly and 
creates controversies, that rivals try to gain strategic advantage through the regulatory 
process, and that behavioral rules are generally more effective in facilitating competition 
and innovation than structural rules.   

                                                 

34  Jamison M and J Sichter. Business Separation in Telecommunications: Lessons from the U.S. Experience. Working Paper 2008 
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6.60 This is in contrast to the positive response from Ofcom and other regulators to the 
recent experience with separation in the UK and the move towards the use of ex post 
control.  

Postal services 

UK Post 

6.61 The UK addressed mail market has been fully liberalised since January 2006. As of 
September 2008, there were 22 licensed postal operators in the UK, including Royal Mail.   

6.62 Competition has developed most significantly in access, which refers to customers and 
competitors using third-party access to Royal Mail’s delivery network. Downstream 
access agreements allow alternative operators to collect, sort and trunk customers’ mail 
into Royal Mail’s inward mail centres, turning it over to Royal Mail for delivery. 
Alternatively, under similar agreements, high-volume customers may deliver their pre-
sorted mail to inward mail centres.  Access can also be negotiated for other points in 
Royal Mail’s network. 

6.63 Access volumes for 2007/08 accounted for around 4.1 billion items, or just over 20 per 
cent of Royal Mail’s total inland addressed mail volumes.  Several large mailing 
customers have signed access agreements directly with Royal Mail, and this “customer 
direct access” accounted for 43 per cent of total access volumes. 

Licensing  

6.64 As the market regulator, Postcomm issues licences to operators to convey mail.  The 
licensing framework in place since January 2006 is designed to ensure that the multi-
operator market works effectively, while balancing the need to encourage new entrants to 
the mail market with Postcomm’s responsibility for protecting customers’ interests. 

6.65 In January 2008, following consultation with stakeholders, the licensing framework was 
amended with the intention of facilitating market entry for small and medium-sized 
operators.  Key features of this alteration included: 

(a) the removal of the annual fee (formerly £1,000) for all licensees with a turnover of less 
than £10 million per annum in the licensed area; 

(b) the reduction of the application fee (formerly £1,000) to £50 for all applicants; 

(c) the removal of the requirement for applicants to provide, as part of the application 
process, information on exactly how they would comply with Postcomm’s mandatory 
mail integrity code; and 

(d) the removal of the requirement for both existing licensees and future applicants to 
provide a financial guarantee. 
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US Post 

6.66 In recent years the US Postal Service has increasingly encouraged companies to 
participate in its workshare programme. 

6.67 Worksharing refers to upstream postal activities, such as presorting and bar coding, 
performed by mailers or third parties to obtain discounts on postage for reducing the 
USPS’ upstream costs. Worksharing allows customers and third parties to perform 
upstream activities when their costs are lower than the USPS’.  

6.68 The worksharing rates (commonly referred to as worksharing discounts) are based on the 
costs that USPS is estimated to avoid as a result of mailer worksharing activities. 

6.69 Originally taking advantage of the large discounts was difficult for most mailers as they 
could not meet the very high volume requirements.  However recent changes have made 
it financially feasible for third-party workshare partners to offer money-saving services to 
bulk mailers.  By shipping with a third-party workshare partner bulk mailers can reduce 
their postage costs more than they could individually.   

6.70 Generally there has been support for worksharing but there have been some criticisms.  
These include35: 

(a) Worksharing discounts are too large or not large enough.  Particular concerns have 
been raised about: the quality and accuracy of the estimates of cost avoidance; the 
extent to which USPS has avoided costs as a result of worksharing activities 
performed by mailers; and whether data can be generated on what costs USPS has 
avoided as a result of mailer worksharing activities. 

(b) It has eroded USPS’ financial position, thus threatening its ability to support the 
universal postal service. 

Commentary on postal competition 

6.71 Heitzler (2008)36 assesses the two instruments downstream access and retail price 
regulation which are typically used in telecoms regulation from the postal sector 
perspective.   

6.72 Postal distribution is different from physical networks such as telecoms, electricity, rail and 
water.  Postal services are provided by a series of activities connecting senders with 
receivers: outward sorting; transportation; inward sorting; and the delivery of postal items. 

                                                 

35  US Postal service, a primer on postal worksharing, GAO report to congressional requesters; July 2003. 
36  Heitzler, Sven (2008) “Traditional regulatory approaches and the postal service market”, German Institute for Economic Research. 

www.europe-economics.com 97



5BVertical Separation and Introduction of Competition – Regulatory Precedents 

6.73 On price regulation Heitsler finds that the implementation of efficient regulations is difficult.  
When considering dynamic efficiency he finds that simple cost based access charges 
lead to inefficient investment incentives if uncertainty about future development of 
technologies and demand is taken into account. 

6.74 Heitzler concludes that the postal industry cannot generally be treated like telecoms or 
other infrastructure-tied network industries (such as water and energy).  Regulation, 
especially down-stream access regulation is generally not justified, due to post’s low entry 
barriers, the likeliness of the emergence of competition without regulation and electronic 
substitution for postal services with substantial cost and innovation pressure on the supply 
side.  On the demand side there is significant sender concentration and the related 
substitution threats which lead to additional competitive pressure on operators. 

6.75 He suggests that safeguarding consumers might be achieved through focusing only on 
single-item tariffs and conditions, not prices in general.  This approach would allow the 
reduction of tariff regulation. 

Relevance to developments in the water sector 

6.76 Issues that have been addressed by regulators in other sectors that are of particular 
relevance in the water sector include: 

(a) Separation of competitive or contestable activities from long term monopoly 
businesses and development of access terms to regulated networks; 

(b) Regulation of incumbents with market power in the transition to competition; 

(c) The role of wholesale markets in risk management and encouraging competition; 

(d) The role of default tariffs as competition develops; 

(e) The scope for reducing regulation as competition develops.  

6.77 Particular points of read across from these case studies and possible liberalisation 
structures in the water and sewerage markets are picked up in section 7. 
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7 POSSIBLE SECTOR STRUCTURES 

7.1 In this Section we outline the possible future water market structures that Ofwat has set 
as the basis for discussion about possible market and regulatory reform.  

Possible Sector Structures 

7.2 Ofwat formulated a set of options for possible sector structures in order to provide context 
for discussions of how price limits might be set in the future.  These possible structures 
reflect two dimensions: 

(a) Where exposure to market forces could occur; and 

(b) The level of vertical disaggregation within the sector. 

7.3 We discuss each of these structures in turn and the combination of regulatory tools 
(analysed in Chapters 3 and 4) that could be employed as these structures develop. 

Structure 1: “Status quo” 

7.4 The next price control, to commence in April 2010, is now being put in place.  Ex-ante 
price controls apply to incumbents’ end-customer retail prices (with a revenue correction 
mechanism).  Incumbents’ price limits are set for five years at five-yearly reviews. 

7.5 Market entry is possible in two main ways: 

(a) The new appointment regime, where a new entrant replaces the incumbent as the 
monopoly supplier for a defined geographic region.  New appointments are possible 
where: 

– The incumbent consents; or 

– The customer on the site consumes more than 50 Ml per year in England or more 
than 250 Ml per year in Wales; or 

– The site is unserved at the time of the appointment. 

7.6 The new entrant performs retail functions and some upstream functions but it is likely that 
the incumbent will provide bulk water and sewerage services to the new entrant. 

(a) The water supply licensing regime, where the entrant performs only the retail function 
or (using a combined supply licence) the provision of water resources and retail 
functions. 

(b) The entrant buys network functions (and water resources if it does not provide them 
itself) from the incumbent. 
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(c) It is possible for a customer to switch under the water supply licensing regime if it 
consumes more than 50 Ml per year; however, this has only occurred in one instance 
to date. 

7.7 Price limits for new appointees are set by reference to the incumbent in whose area their 
appointment was made.  Water supply licensee prices are not regulated. 

7.8 Market entry is also possible in relation to sludge treatment, sludge disposal and trade 
effluent treatment and disposal.  There is some competitive activity in sludge but 
regulation essentially covers an incumbent water company’s entire value chain and sets a 
single price limit.  In general, incumbents operate on a wholly vertically integrated basis, 
whereas new entrants do not. 

Structure 2: Some structural change 

7.9 This structure assumes that the necessary legislation and licence changes are achieved 
so that market entry is possible (and commercially attractive) under an enhanced WSL 
regime: 

(a) Legal separation of retail businesses from upstream businesses is mandatory, 
applying to incumbents as well as new entrants.  Separation applies to all retail activity 
(not only to that in relation to non-household customers).  A low turnover threshold 
exists for mandatory legal separation such that all incumbents are separated but new 
appointees are not.  It is possible for these legally separate entities to be co-owned. 

(b) All non-household customers are eligible to switch supplier, i.e. the 50 Ml 
consumption threshold is reduced to 0 Ml.  Household customers are not eligible to 
switch. 

(c) The Costs Principle is replaced to allow fair and transparent access prices, set by 
Ofwat. 

(d) The “combined supply licence” is unbundled to allow entry into provision of water 
resources without entry into provision of retail services.  Entry into provision of retail 
services alone remains possible.   

(e) The new appointments regime is removed in favour of the enhanced Water Supply 
Licensing regime described above.  There is therefore no longer any possibility of 
entry at the network level. 

(f) Entry into sludge treatment and disposal and trade effluent treatment and disposal 
remains possible. 

(g) A business at any stage of the value chain can purchase services from any other 
business.   
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(h) Changes are made to the way Ofwat regulates to facilitate more (raw and treated) 
water trading.   

7.10 Under this structure, Ofwat operates separate price controls:   

(a) At the retail level, prices for non-household customers (i.e. the contestable part of the 
market) are regulated by means of default tariffs in which retailers supplying non-
household customers must offer a specified level of service for a specified price.   

(b) At the retail level for household customers a price cap applies.   

– A ‘global’ price cap is applied to the upstream part of the business.   

– This is disaggregated into separate price limits for different upstream services 
(e.g. treatment, network, resources) on an indicative basis.   

– These indicative price limits form the basis of access prices.    

– The global control could be used as a mechanism to manage the amount of 
revenue/RCV that is put at risk. 

7.11 There will be less reliance on water company comparisons in setting price limits under this 
structure; more extensive competition and disaggregation of the value chain allows reform 
of the special merger regime, so that: 

(a) Mergers between retail businesses serving non-household customers only are 
subject only to normal merger control; 

(b) The special merger regime is retained elsewhere in the value chain, but with a phase 
1 decision to refer, and the possibility of undertakings in lieu of a reference to the CC.   

Structure 3: Substantial structural change 

7.12 This structure assumes that in addition to the features of structure 2: 

(a) The enhanced Water Supply Licensing regime is further enhanced by the creation of 
a network licence (in addition to the retail and resources licences) that allows entry 
into operation of the network. 

(b) There is no longer a global upstream price control; rather, Ofwat will operate separate 
price controls at different stages of the value chain (resources, treatment, network and 
retail). 

(c) A system operator (SO), that is functionally separate from other businesses at other 
stages of the value chain, is put in place to coordinate network activity.  (The SO does 
not itself trade or take financial positions.) 
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(d) A functional abstraction trading regime exists, so that abstraction rights are traded (in 
addition to the raw and treated water trading that is facilitated in Structure 2). 
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8 ANALYSIS OF INCENTIVES AND RISKS UNDER POSSIBLE 
SECTOR STRUCTURES 

8.1 We now turn to the analysis of the sector structures described above in terms of the 
impact on incentives and risks across the water and sewerage value chain of introducing 
more competition to the market at different stages in the chain.  We consider how the 
regulatory tools discussed in Chapters 3 & 4 could be used within this structure and at 
different stages of the value chain to achieve Ofwat’s objectives. These objectives include: 

(a) Efficient targeting of investment and long-term planning; 

(b) Cost efficiency and innovation; 

(c) Efficient use of water (by end users as well as within and between companies); 

(d) Quality of service (with the exception of the default tariff for non-household retail 
prices which specifies a level of service); 

(e) Provision of accurate information by regulated companies to allow Ofwat to set price 
limits; 

(f) Achieving sustainable water and sewerage sectors; 

(g) Efficient management of risk; and 

(h) Optimal allocation of risk between companies and consumers. 

8.2 We focus primarily on the new or altered incentive and risk situations that would occur 
under each proposed market structure without including a detailed analysis of the risks 
and incentives that are inherent under all market structures. 

8.3 The developments from Structure 1 to Structure 3 are linked to the introduction of 
competition in different parts of the value chain.  We have therefore initially approached 
the issue of regulation of incentives and risk with three questions in mind.  These are: 

(a) If competition is successfully introduced at any level of the value chain, does that 
reduce the need for regulation of incentives and risk? 

(b) As parts of the market are opened to competition, is there a need for regulatory action 
in order to ensure a level playing field between entrants and incumbents? 

(c) Is there further pro-active regulatory action which could be taken to encourage the 
development of competition? 
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Structure 2: Some structural change 

8.4 The move to Structure 2 from Structure 1, i.e. from the status quo, will impact on several 
different incentives in different ways.  These changes in incentives may not necessarily 
materialise in isolation; often they will interact with other incentives. 

If competition is successfully introduced at any level of the value chain, does that 
reduce the need for regulation of incentives and risk? 

Investment  

8.5 To the extent that the existing incentive schemes in place within the price control provide 
incentives for investment to the water and sewerage network, there should not be a great 
deal of change in moving to Structure 2, because at this stage there is no network entry.  
The incumbent water company may still need to be incentivised to invest in network 
capacity or network improvements in order to meet water demand. 

8.6 A natural option for Ofwat would be to continue to provide a cost of capital element within 
the price control.  The move to sub controls within a global price control for upstream 
businesses would allow Ofwat to set a separate cost of capital estimate for the network 
operator.  However, this will depend on the extent to which it is possible to identify how 
systematic risks differ across the value chain. 

8.7 If competition is successful in the upstream markets where entry is allowed, then there 
may be less need to incentivise the incumbent firm to invest, with respect to water 
resource and water treatment facilities serving non-household customers, as the 
incumbent firm would have an incentive to invest in these functions if it wishes to maintain 
its market position.  However, if the use of these facilities cannot be distinguished 
between household and non-household customers, the regulated firm may still need to be 
incentivised to ensure that investment is carried out efficiently so as not to adversely affect 
household consumers.  If facilities for household and non-household customers are not 
easily separated (as may be the case for many small businesses that do not require water 
with particular treatments), the incumbent may have an incentive to over invest in the 
regulated part of the chain in order to obtain an advantage in the contestable part of the 
market and pre-empt entry. 

8.8 If entry to these upstream markets is limited, Ofwat may not be able to rely on the market 
to provide the necessary incentives for investment and it may need to put some incentive 
scheme in place in the sub controls despite these markets being contestable. 

8.9 The move to sub controls for each upstream business within a global price control should 
make it easier for Ofwat to provide the right incentives where required.  Having separate 
sub controls should allow separate cost of capital estimates to be used for each upstream 
sector; which could allow the cost of capital to more accurately reflect the systematic risks 
of each segment. Both Ofgem and Ofcom have set different costs of capital for separate 
parts of the energy and telecoms value chains. 
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8.10 In addition to the incentives provided by the allowed return on the regulatory asset base 
(RAB), Ofwat could introduce some form  of market-based investment incentive, for 
example capacity auctions as Ofgem did for electricity transmission its 2002-2007 price 
control for Transco.  Market-based investment incentives may be useful as increased 
competition may lead to price signals emerging in relation to the value of water; a market-
based mechanism could then be used to provide companies with price signals on the 
demand for interconnection between regions (which would further promote competition as 
the sector moves to Structure 3). 

8.11 There is a risk that the introduction of competition may lead to higher costs of raising 
finance for both incumbents and new entrants.  For example, companies involved in 
competitive segments could experience greater cashflow volatility than that of utilities with 
purely monopolistic activities.  This could affect a company’s credit rating, which in turn 
would affect the cost to the company of raising finance.   

8.12 With the global price control proposed for Structure 2 it may remain possible for risk to be 
shifted to that part of the business least exposed to competition and that would be to the 
disadvantage of competitors.   

8.13 In telecoms separate costs of capital were identified for Openreach (which provides 
access to the local loop) and a higher value for the rest of BT’s business which faces 
greater risk.  

8.14 In addition to this new entrants will tend to be more specialised operating in a narrower 
segment of the market than the older companies, they may therefore be exposed to a 
narrower range of risks than more diversified companies and hence may be perceived as 
more risky by investors. 

Cost  

8.15 A monopolist that is not subject to the threat of new entry may have limited incentives to 
reduce costs and pass these savings through to customers.  Therefore, with regards to 
the non-household retail, water resource, water treatment and sewerage and sludge 
markets there may no longer be a need to incentivise opex and capex efficiency for the 
incumbent firm provided that there is sufficient entry in these markets to generate the 
necessary competitive forces so that the market provides these incentives.  

8.16 However, given that the network will not be open to entry under Structure 2, it may still be 
necessary to provide the incumbent firm with strong incentives to achieve opex and capex 
efficiency within the sub price control for the water network. 

8.17 If there is not sufficient entry to provide the necessary competitive forces in the upstream 
stages of the value chain where entry can occur, Ofwat may need to continue to offer 
incentives for cost efficiency in these sectors in the sub controls.  If there are different 
degrees of development of competition in different stages of the value chain, Ofwat could 
apply incentives with different degrees of power to reflect the extent to which different 
parts of the value chain need to be incentivised. 
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8.18 If upstream competition in development of water resources develops, particularly if there 
is an active wholesale market, this has the potential for Ofwat to use market prices for 
water as a benchmark in setting downstream price controls in the regulated supply to 
households.  This approach has been adopted by some State regulators in the US.  

8.19 Ofwat has used rolling efficiency incentive mechanisms for regulated firms in recent price 
control determinations.  To the extent that efficiency incentives are still required, Ofwat 
could continue to provide rolling efficiency incentives to reduce the periodicity of 
incentives.  By employing sub controls, Ofwat could offer different incentives for cost 
efficiency to firms in different stages of the value chain. 

8.20 A problem could potentially arise if rolling incentives are provided to the incumbent in a 
market that has been opened up to competition, but where there has been limited entry.  If 
the regulated firm expects that there will be further entry and consequently incentives for 
cost efficiency may be removed in the following price control, it may have an incentive to 
make the efficiency improvements towards the end of the current control so that they can 
continue to benefit from the savings in the following period.  In this setting, the purpose of 
the rolling efficiency incentives is undermined, and if Ofwat believes that a situation like 
this is plausible, then rolling incentives may not be appropriate. 

8.21 A potential alternative to rolling efficiency incentive mechanisms could be to provide 
management incentives just for the price control period to incentivise employees of the 
regulated firms to make efficiency improvements.   

8.22 The relaxation of the merger regime for mergers between retail businesses serving non-
household customers may also provide incentives for cost efficiency as firms will have an 
incentive to seek out potential merger opportunities.  Certain combinations of stages in 
the value chain may also prove to be the most cost efficient structures compared to 
complete separation or full vertical integration; the relaxation of the merger regime may 
increase the incentives for firms to seek out merger opportunities to form these structures. 

8.23 For example, until 2000 in the electricity industry, distribution and supply were covered 
under one licence.  Only after this restriction was removed and separate licences were 
introduced were mergers able to take place that did not require suppliers to acquire a 
distribution firm. 

Quality of service  

8.24 If not specifically monitored, regulated companies may have the incentive to reduce their 
costs at the expense of the quality of service they provide their customers under the 
standard regulatory framework, in the absence of competition. 

8.25 If there is sufficient entry to those stages of the value chain where entry is permitted, 
Ofwat would no longer need to regulate the quality of service that is provided to non-
household customers.  Firms may compete on quality dimensions as well as price; 
therefore, they will have an incentive to provide a higher level of quality of service and 
better range of products than competitors if customers value this.  However there is also 
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potential for quality of service to deteriorate.  The process for transferring customers 
between suppliers and associated billing issues has been a cause of complaint in the 
retail gas and electricity markets and required regulatory intervention to improve 
standards.  There have also been complaints of small business customers on annual 
contracts being transferred to higher priced contracts without notice at the end of the 
contract period. 

8.26 If there is only limited entry in the upstream sectors, Ofwat may wish to keep some 
incentive scheme in place to ensure that firms do not have an incentive to reduce 
standards in order to benefit from incentives for cost efficiency.  However, if there has 
been some entry, reputational incentives alone may be sufficient to provide the necessary 
incentives to improve performance with respect to quality of service.  Reputational 
incentives may be stronger in the face of the threat of entry because customers may be 
more likely to switch to a new competitor if they see that the quality of the incumbent’s 
current standards or products are well below that of competitors. 

8.27 It would still be necessary to monitor the quality of service levels for households and 
provide the appropriate incentives to firms to improve their quality levels, either through 
reputational incentives or financial rewards/penalties. 

8.28 Customers may face greater service risks than under no competition if there are new 
entrants which have less experience of operation and may have fewer resources to act 
quickly in the event of service disruption. 

8.29 It would also still be necessary to provide incentives for quality of service for the network 
operator given that there would not be any entry under Structure 2. 

8.30 Even as competition develops and it is no longer necessary for Ofwat to provide 
incentives to improve quality of service to non-household customers, it may still be 
prudent for Ofwat to continue to employ a Guaranteed Standards Scheme which 
establishes minimum standards of service for key service areas that each company must 
provide to its customers.  This would ensure that standards do not fall below a reasonable 
level. 

8.31 It is also worth bearing in mind that, with regards to non-household customers, there can 
still be elements of quality of service that are not readily observable to the client or easy to 
verify in a court of law.  Furthermore, if vertical separation is not fully effective, there may 
be a risk that the quality of service offered to customers of the new entrant is lower, 
because contingencies may arise when some failure in the service is not easily 
considered to be the fault of the network provider (when in fact it is).  This can create an 
incentive for the network provider to supply a lower quality of service to the customer of 
the new entrant, precisely because some types of low quality are not easy to verify. 

Innovation  

8.32 The introduction of competition, if successful, should increase incentives for innovation to 
all the firms in the market.  However, it is often difficult for companies to realise the 
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benefits of their innovative activities in full because knowledge can be copied by other 
market participants and there is therefore limited incentive to invest in R&D to promote 
innovation. 

8.33 One could argue that as the number of market participants increases the size of the 
externality increases and there is therefore even less incentive to innovate.  In this case, 
Ofwat may need to provide incentives for innovation in the global price control (to the 
extent that this is still a key objective for Ofwat) not only for the network operator (which 
remains a natural monopoly), but also for other upstream markets. 

8.34 R&D subsidies from the government for the entire water and sewerage sector would 
apply the same incentives to all the firms in all the markets, thus avoiding any problems of 
distortion of incentives through increased competition.  However it is unlikely that funding 
out of general taxation would be made available for the development of commercial 
activities. 

Efficient use of water  

8.35 Any incentive schemes in place for the efficient management of supply should not be 
necessary for those stages of the value chain that are opened up to competition as it 
would be in the best interests of the firms to ensure that supply-demand deficits do not 
arise.  If competition does not develop as fast as is expected, then the same principles 
that apply to incentives for investment would also hold here, i.e. to provide incentives for 
supply-side investments in the sub controls where necessary. 

8.36 An alternative to providing supply-side investment incentives would be to continue with its 
approach in which, water companies are required by statute to produce a Water 
Resources Management Plan every five years that outlines how they aim to meet 
predicted demand for water over the next 25 years.  These plans feed into to the supply-
demand element of the price review, as they include a 25-year demand forecast; a 25-
year supply forecast; an assessment of demand management options for promoting 
efficient use of water; and an assessment of supply options.   

8.37 Forecasts of this sort provide important information for potential entrants into the market. 
With legal unbundling of the retail business in place it may be more difficult for the water 
companies to make these predictions.  In electricity and gas the provision of longer term 
supply and demand forecasts is a statutory responsibility of the network operator. 

8.38 Incentives for efficient demand management may still need to be provided, because 
competing firms are unlikely to be willing to reduce the level of demand; with legal 
unbundling in place firms may be even less likely to invest in demand management 
because the cost of doing so may need to be allocated to one stage in the value chain in 
particular.  In the energy sector legislation has been used to impose demand 
management requirements on competing suppliers. 
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Environmental objectives  

8.39 Ofwat may want to incentivise companies to achieve specific environmental objectives 
that, if left to the companies themselves, would not be particularly important in their 
decision-making process. 

8.40 If issues such as climate change become more prevalent in consumers’ decision making 
process, companies may begin to compete on their environmental credentials if they 
believe that customers place weight on this.  If this scenario materialises, it may be less 
necessary to provide incentives to companies in markets that have been opened up to 
competition. However in a competitive market it is unlikely that environmental externalities 
will be fully reflected in pricing.  It may, as with demand management noted above, be 
necessary to impose common requirements on all competing businesses either through 
regulation or legislation. It will still also be necessary to provide the network operators with 
such incentives. 

Information asymmetry  

8.41 Given that there will still be price controls at each stage of the value chain, and the 
potential importance of sub price controls as a tool to provide incentives only where they 
are required rather than a blanket approach for all stages of the value chain, it will still be 
necessary to mitigate the information asymmetry between regulated firms and the 
regulator.   

8.42 The problem will be particularly acute if there is limited entry.  When the market is 
characterised by a limited number of firms, the types of activities that these firms perform 
are not easy to replicate and therefore companies will have more information than the 
regulator on a number of issues, such as level of cost and the scope for future efficiency 
improvements. 

8.43 Legal separation of retail businesses from upstream businesses will help to reduce this 
problem by ensuring that costs are allocated correctly between the retail part of the 
business and upstream parts of the business. 

8.44 Ofwat may still wish to incorporate an element of yardstick competition in the price control 
to induce the regulated firms to reveal their true costs (or if there is sufficient entry, the 
price control could revert to pure yardstick regulation).  On the one hand this may be 
easier to enforce with separate price controls in place; however, it may become more 
difficult to implement yardstick regulation with separate price controls if there are not 
enough comparators.  The extent to which yardstick comparisons are employed will be 
relevant to any relaxation of the mergers regime at different stages of the value chain. 

Access  

8.45 A major change in moving from the status quo to Structure 2 will be the change in the 
approach to access pricing.  The Costs Principle will be replaced to allow fair and 
transparent access prices, set by Ofwat, i.e. Ofwat will regulate the tariff levels that can be 
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charged for third party access rather than the incumbent firms and potential competitors 
agreeing a price between them based on the companies’ access costs. 

8.46 Regulated third party access with non-discriminatory tariffs is now standard for energy 
networks in the EU.  In the Netherlands, for example, the regulator, DTe, sets tariff 
structures and determines the maximum tariffs for the provision of transportation services 
and ancillary services by each network company.  These tariffs are then published. 

8.47 Provided the regime is well designed, the incumbent network operator will not be able to 
block the entry of potential competitors or charge access prices that are unreasonable, 
and if the tariffs are published they should provide potential entrants with a reference 
value to use in assessing their business plans.  However, it will be important that Ofwat 
has sufficient information on the cost of using the network in order to ensure that access 
prices are set at the “correct” level.   

8.48 The indicative prices obtained from each of the sub price controls would form the basis of 
the access prices; however, Ofwat may need to adopt some additional principles to 
determine the tariffs to be charged.  These might include, inter alia, the following: 

(a) Any pricing rules have to provide an adequate return on any investment that the 
incumbent has already made to avoid disincentives for investment in the future. 

(b) Pricing rules have to include explicit arrangements for the allocation of common or 
joint costs between upstream and downstream functions of the incumbent (although 
this should not be a problem if legal unbundling takes place). 

(c) The access provider may potentially lose market share in contestable parts of the 
value chain to new entrants.  Ofwat may need to determine the extent to which it 
should be allowed to recover a contribution to this loss through the access charge. 

8.49 There are many approaches for determining the appropriate access price.  In general, 
access pricing should be cost based.  Tariffs should allow the network business to recover 
reasonable costs, which can, for example, be based on: 

(a) Average marginal costs; 

(b) Long-run marginal costs; 

(c) Long-run incremental costs (including total service long-run incremental costs). 

8.50 A further important consideration as competition develops at each stage of the value 
chain is how to address existing capacity allocation.  Two main options are available to 
Ofwat: a) grandfathering of capacity rights; or b) auctioning of capacity rights. 

8.51 Under a grandfathering approach to network capacity allocation, formal property rights for 
capacity are defined and granted to firms who are already connected to the network, i.e. 
firms are permitted future access to the network based on their past access to the 
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network.  Capacity rights could also be grandfathered to firms who wish to connect to the 
network.   

8.52 Under the National Water Initiative in Australia, water trade is the transfer of water access 
entitlements (which are permanent) and seasonal water allocations (temporary) between 
different entities; for example, irrigators, environmental water managers and water 
infrastructure operators.  The regulator has put in place arrangements to allow for 
interstate trade in water access entitlements and water allocations.  A water licence gives 
water companies the ongoing right to a specified share of the water resource. 

8.53 An alternate approach would be to auction capacity rights, i.e. the process of buying and 
selling capacity by offering capacity up for bid, taking bids and then selling it to the highest 
bidder. 

8.54 In the UK gas sector, for all new entry connections, the gas shipper must ensure that it 
has purchased sufficient capacity rights to accommodate gas entry flows from the 
connecting point.  The provision of any necessary physical infrastructure is undertaken by 
National Grid in response to shippers’ demands for entry capacity through an auction 
process. 

8.55 The main advantage of a well-designed auction is that constrained capacity will be 
allocated to the user who values it the most.  An additional benefit is that the auction 
mechanism reveals information on the value that firms place on capacity and provides 
better guidance on where investment is most urgently needed.  

8.56 However, careful auction design is needed to mitigate potential market power.  If Ofwat 
anticipates that auction design would be difficult in the water sector, grandfathering of 
capacity rights may be more appropriate.  An advantage of the grandfathering approach is 
that firms that have already acquired the specific skills and capital required in order to be 
connected to the network can continue to exercise a right to a share of the capacity. 

8.57 However, if grandfathering of capacity rights was implemented there is the risk that entry 
would be deterred due to the advantage that the grandfathered rights would convey on 
the incumbents. 

As parts of the market are opened to competition, is there a need for regulatory action 
in order to ensure a level playing field between entrants and incumbents? 

8.58 Under Structure 2 incumbent companies would continue to be exposed to costs 
associated with changes in demand.   A tool which has previously been used to deal with 
this risk is revenue drivers; by which a company’s allowed revenues are automatically 
adjusted dependent on certain variables. As competition develops in the non-household 
sector and at other parts of the supply chain it would not be appropriate for incumbents to 
be protected against fluctuations in demand resulting from these developments. 

8.59 Under Structure 2 a “global” price cap is applied to the upstream part of the business, 
which is disaggregated into separate price limits for different upstream services.  Revenue 
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drivers could still be used to help manage demand risk under this price control where it is 
possible to isolate risks not related to the development of competition.  

8.60 In the contestable part of the value chain, companies would now be exposed to risks that 
they may previously have been protected from as a result of the price control 
mechanisms (such as logging up and interim reviews).  These include some cost 
overruns or asset failures as a result of unanticipated events out of the control of the 
regulated company. Tools such as logging up and interim reviews would no longer be 
appropriate for the parts of the value chain which are no longer subject to price control.  
They could continue to be used in the part of the value chain where a global price control 
did still apply.  However, there would need to be rules introduced to ensure that the costs 
that were logged up or that triggered the interim determination applied to the relevant part 
of the value chain. 

8.61 Tools such as guaranteed standards of performance with customer compensation and 
innovation zones could still be used after the introduction of competition.   A tool to ensure 
guaranteed standards of performance would be of particular relevance because with 
more entrants in the market service is likely to be less uniform and so there will be a need 
to protect consumers where possible from any falls in service standard.  Licence 
conditions with the possibility of fines, as have been used by Ofgem, provide a way of 
combining reputational and financial incentives. 

8.62 If regulated firms are provided with incentives to invest in water resources or water 
treatment (or sewerage or sludge infrastructure), and entry occurs in these upstream 
segments, the regulated firm may have an incentive to over invest if they know that the 
cost of investment is covered by the price control and there is a financial incentive in place 
to invest, while new entrants receive no such guarantees or rewards.  This incentive to 
over invest may also negate any incentives in place for efficient supply management. 

8.63 To the extent that there are incentive schemes in place for achieving certain 
environmental objectives, firms may also have an incentive to over invest in “green” 
technologies to be in a better position to compete with new entrants at a later date. 

8.64 In a dynamic context, there is a further problem that can arise with implementing incentive 
schemes within each of the sub controls if it is decided that there has not been enough 
entry to generate the necessary competitive forces in those stages of the value chain 
where entry can occur.  Regulated firms in a particular market segment may be able to 
take advantage of the incentive schemes while there is limited competition and then reap 
the rewards of having made these investments when the degree of competition increases 
in the future and the incentive schemes for investment are removed from the price control 
for this segment. 

8.65 This problem will be particularly acute for the network operator as no entry will occur 
under Structure 2.  Given that the market is likely to be fully aware of Ofwat’s plans for 
progressive opening of the water and sewerage market to competition, the incumbent 
operating the network may have an incentive to focus on capex in order to reduce their 
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opex savings in the future when network entry is allowed.  This distortion may be 
exacerbated if a cost of capital element is still employed under Structure 3, because the 
incumbent will have a larger RAB (in terms of the network) for that price control which will 
then feed into the WACC payments that the firm will receive. 

8.66 It will be important to avoid this misalignment of incentives, both in terms of Structure 2 
and the possible problems that could arise when Structure 3 is introduced, to ensure that 
household customers are not adversely affected by these choices.  One option for Ofwat 
could be to offer a menu in which the choices are limited to options that do not favour 
capex over opex in the short term. 

8.67 While the legal unbundling of retail businesses from upstream businesses should 
eliminate the incentive for the network operator to cross-subsidise its commercial 
activities, there is the risk that costs could actually increase if operational synergies are 
removed as a result of legal unbundling. However the experience from other sectors and 
the unbundling of water activities in Scotland suggest that cost reductions can be 
achieved leading to lower prices in the competitive market. 

8.68 The introduction of default tariffs creates the risk that tariffs may be set at an incorrect 
level.  If tariffs are set too high then customers who do not switch supplier will pay too 
much but if tariffs are set too low then entry would be deterred.  This is considered further 
in the following section. 

8.69 Legal separation of retail businesses from upstream businesses could create the risk that 
the RAB and costs would not be attributed appropriately between the respective 
businesses.  (However, it should be noted that the likely RAB in retail is fairly insignificant.)  
How revenues and costs should be allocated between different business segments may 
be unclear. Some items may be directly attributable but, a clear methodology is required 
for items not directly attributable. This can require detailed documentation as can be seen 
from the systems in place at BT. 

8.70 BT’s cost allocation process is very complex.  BT’s Detailed Attribution Methods 
document which describes the process, is 1,258 pages long and includes over 3000 
different cost allocation bases. 37 There are three stages in BT’s regulatory accounting 
system: 

(a) An activity based costing system which allocates all costs of the business down to 
individual products to provide “fully allocated costs” (FAC) 

(b) Assets are revalued to reflect current cost 

(c) Further adjustments to calculate long run “incremental” costs. 

                                                 

37  There is more detail on vertical separation and the introduction of competition in telecoms in section 5. 
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8.71 In the first stage where costs are not directly attributable to a single product (such as the 
costs of the Chairman’s office) there are a number of methods that can be used to 
allocate costs.  BT notes that in such cases any allocation is to some extent arbitrary and 
that cost attribution might not be possible on a strictly causal basis.  In such cases a 
“reasonable method” is used.38 

8.72 The second stage of the regulatory accounting process is to adjust asset values to a 
current cost basis to provide what are generally regarded as more relevant forward 
looking costs that the historic cost of assets recorded in the company’s statutory financial 
statements.  The final stage of the process is to estimate incremental and stand-alone 
cost floors and ceilings. 

8.73 Legal unbundling may be detrimental to incentives to innovate because the firm may be 
less inclined to invest in R&D activities if it knows that the benefits of doing so are limited 
to just one part of the value chain.  However, common ownership along the value chain by 
legally separated businesses is not prohibited, so this may not be a problem that 
materialises.  A further problem arises if there are strong externalities between R&D 
carried out at different stages of the value chain.  If there is strong entry in a part of the 
value chain, incentives for R&D investment may be reduced. 

8.74 The separation of retail and upstream businesses may reduce the incentive for 
companies that operate across the value chain to make investments (or take actions) to 
achieve predetermined environmental objectives.  This is because these companies may 
not be able to spread the benefits of achieving these objectives across different parts of 
the chain. 

8.75 The introduction of smaller operators into the market may mean that customers are 
exposed to certain risks to a greater extent than if there were a smaller number of larger 
operators.  This would depend on individual company’s gearing levels and cost structure.  
For example when raising new capital, e.g. to finance new investment it is likely to be 
more costly for a small company to raise equity and they may therefore be more reliant on 
debt finance. The company’s customers would therefore be exposed to the risk of the 
company experiencing financial distress as a result of its high leverage. 

8.76 Smaller companies may also be less able to weather cost shocks as e.g. the result of 
changing financial conditions or the result of unwise investment decisions resulting in 
stranded assets.  This may result in a greater number of service disruptions to customers 
than would occur prior to the introduction of competition.   

                                                 

38  BT’s 2008 Detailed Attribution Methods p21. 
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Is there further pro-active regulatory action which could be taken to encourage the 
development of competition? 

8.77 The previous sections have considered changes to regulation that might be necessary or 
possible as competition develops at different levels of the market.  This has largely 
described a reactive response by the regulator to developments in the market.  It will also 
be open to the regulator to take a more pro-active approach in order to promote the 
development of competition or to speed up its introduction. 

8.78 Setting access pricing and related terms and conditions that are non-discriminatory has 
been identified above as an essential element in market opening, as has been seen in the 
energy, telecoms and postal services case studies.  Unless there is confidence that the 
market power of the incumbent will not be used to disadvantage competitors the risk of 
entry into the market will be seen as too high.  But this alone does not guarantee that 
competition will develop.  There are a number of other ways in which regulatory 
intervention might act either to increase the incentive for new entrants or to help entrants 
manage their risks.  These include availability of the traded product – principally treated or 
untreated water, the price-cost margin available in the newly opened markets and the 
scope for the introduction of innovative products. 

Availability of water 

8.79 If a new entrant cannot obtain access to water at some stage of the supply chain it will 
have little opportunity to compete with incumbents other than as an outsourcing 
opportunity for the incumbents own front and back office staff.  The importance of this can 
be seen in the development of competition in the gas and electricity markets.  In gas, a 
gas release scheme was a pre-requisite of opening the market given the incumbent’s 
control of the existing North Sea contracts.  In electricity, independent generators were 
allowed to enter the market (initially with long term offtake contracts to limit the financing 
risk) and a wholesale trading market was developed which allowed retail suppliers access 
to the same market as incumbents. 

8.80 It would be open to Ofwat to develop a water release scheme at an early stage of 
Structure 2.  This might be based on an area by area review of water availability or at an 
England and Wales level.  For Structure 2 such a scheme might be implemented through 
auctions of the released water but this has the potential to develop into a wholesale 
market at a later date with, for example, the introduction of a system operator under 
Structure 3. 

8.81 A risk to be considered with such an approach is that incumbents might be deterred from 
investing in new water resources if they know that some of this will have to be sold to third 
parties.  Auction design would be important in managing this risk.  In principle if the 
auction reveals the true market value of the water then the investor should be indifferent 
between using the water itself and selling it on.  Reserve prices, which have been used, 
for example, in gas network access auctions, might be used to limit the downside risk to 
investors, although that could in turn make water purchase less attractive to new entrants. 

www.europe-economics.com 115



7BAnalysis of Incentives and Risks under Possible Sector Structures 

Price-cost margins 

8.82 One of the perceived weaknesses of the Costs Principle approach to the introduction of 
competition is that it does not leave entrants with any worthwhile profit margin.  The 
proposal to develop fair and transparent access prices will seek to address this.  But the 
intention is that there will still be a regulated default price for non-household customers 
who do not choose to switch supplier.  The level at which this default price is set will 
determine the price-cost margin available to competitors.  If it is set close to the 
competitive level then entrants will have little scope for competing with incumbents.  If it is 
set too far from the competitive level users who, for whatever reason, do not switch may 
suffer a significant loss.  The continued setting of relatively low regulated tariffs is seen as 
a major obstacle to the development of retail energy market competition in many parts of 
the EU.  It has also been an issue in the development of competition in energy markets in 
the US. 

8.83 There is a difficult balance for the regulator to reach in setting the default tariff.  In order to 
encourage competition to develop the regulated tariff should not be set too low.  Concern 
about the price differential this could cause between customers is, perhaps, less severe in 
the non-household market than it would be with full retail competition.  Allowing 
incumbents to charge different prices, in the same area, to customers that switch and 
those that do not, may help to encourage competition (although this practice has now 
been disallowed by Ofgem in the retail energy markets).  This would also mitigate the risk 
of loss of revenue facing incumbents if competition is widespread. 

8.84 Another issue for the regulator to consider is whether the costs of the systems required for 
competition to take place should be borne as a cost in the competitive market or should 
be spread across all users as part of the network charge.  If set up costs are allocated to 
the competitive market then incumbents, by virtue of their size, may be better able to 
spread those costs across existing customers or shift them to other parts of the regulated 
market.  This could deter new entrants. 

Innovative products 

8.85 Development of new services as part of water delivery is one way, in addition to price, that 
competition can develop.  It would be open to the regulator to give active support to such 
developments.  Quality of service standards is one area in which this might occur 
although further research might be necessary to determine how best to proceed.  It could 
be that relaxing existing service standards for certain types of supply could encourage 
new approaches with lower costs.  Alternatively the development of higher standards 
might stimulate innovation to meet those without increasing cost. 

Summary of Structure 2 developments 

8.86 Table 8.1 summarises the main impacts on risks and incentives that might result in the 
move from the Structure 1 - status quo - to Structure 2.  Key issues that will need to be 
addressed include: 
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(a) The extent of competition and how this may change the need for incentive based 
regulation at different levels of the value chain; 

(b) Changes to risk and cost of capital at different levels of the value chain and whether 
separation makes it more difficult to manage risk as a whole; 

(c) The extent to which costs can be clearly attributed between regulated and 
unregulated activities and to separate levels of the supply chain; 

(d) The possibility that incumbents may be able to use their regulated revenues to gain 
competitive advantage in opened parts of the market; 

(e) Whether pro-active steps should be taken by the regulator to stimulate competition. 
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Figure 8.1: Changes in risks and incentives with Structure 2 

Structure 1: “Status quo” Structure 2:  

Some structural change

Stages of the value 
chain affected by move 
to Structure 2 

Impacts on risks and incentives 

New appointments and 
Water Supply Licensing 
Regime 

Unbundling of combined 
supply licence. No new 
appointments and  

Entry into provision of 
water resources without 
entry into provision of 
retail services now 
possible. No entry at 
network level.  

Unbundling of combined supply licences may provide increased 
incentives for entry into retail and water resources. 

Increased risk could increase cost of capital 

Still need regulation at each level.  Scope for incumbents to use 
regulation to gain competitive advantage. 

Introduction of smaller operators into the market may mean that 
customers are exposed to certain risks to a greater extent than if there 
were a smaller number of larger operators. 

Proactive steps could include water release auctions, service incentives. 

Costs principle for access 
pricing 

Regulated third party 
access pricing with non-
discriminatory tariffs 

No entry at network level; 
entry into provision of 
water resources without 
entry into provision of 
retail services now 
possible 

Necessary condition for competition to develop but requires clear 
principles and cost allocation at each level. Otherwise increase risks for 
competitors. 

Access rights, auctioning or grandfathering. 

Vertically integrated 
incumbents 

Legal unbundling All stages Limits the incentive for the network operator to favour its affiliates over 
third parties, thus increasing competition. 

Limits the incentive for the network operator to cross-subsidise its 
commercial activities by ensuring correct cost allocation.  This also 
facilitates the setting of separate price controls with cost of capital for 
each level of value chain. 

Risk that costs could increase if operational synergies are removed as a 
result of legal unbundling. 

Necessary for entry to occur in order for the market to provide the correct 
incentives rather than through regulation. 

Place long term planning obligation with network owner. 

May be more difficult for water companies to make predictions about 

8
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Structure 1: “Status quo” Structure 2:  

Some structural change

Stages of the value 
chain affected by move 
to Structure 2 

Impacts on risks and incentives 

demand, which may make efficient balancing of supply and demand 
more difficult. 

Ex-ante price control apply to 
incumbents’ end-customer 
retail prices 

Default tariffs for non-
household retail prices  

Non-household retail If the default tariff is set too low, there may be limited incentives for new 
entrants to offer improved terms, limiting the extent to which the choice of 
customers can influence the price paid or the level of service provided. 

Possible move to reputational incentives on quality of service for non-
household sector 

Use of service standards to encourage innovation. 

 Price cap at household 
retail level  

Household retail More cost reflective prices at household retail level – may provide better 
incentives depending on the elements of the price control. 

But may be difficult to separate household and non-household assets. 

Separate price control may make it more difficult to efficiently manage 
risk as it cannot be shifted between different parts of the value chain.  
Although this could encourage companies to employ better risk 
management. 

Potentially increases the regulatory burden. 

 Global price cap for 
upstream parts of the 
business, with separate 
price limits for different 
upstream services on an 
indicative basis 

Water resource provision; 
water treatment; water 
network 

More cost reflective prices for each stage – may provide better incentives 
depending on the elements of the price control. 

Separate price control may make it more difficult to efficiently manage 
risk as it cannot be shifted between different parts of the value chain.  
However, there may be scope for a separate cost of capital at each stage 
of the value chain which will better reflect the riskiness of each business. 

Incumbents may over invest to gain competitive advantage. 

Potentially increases the regulatory burden. 

Sub controls may allow Ofwat to scale back regulation in sectors where 
the development of competition is more advanced. 

All mergers referred to CC Retail level mergers 
subject to Enterprise Act 

All Threat of takeover increases incentives for efficiency.  Mergers may 
improve risk sharing between parts of value chain  
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Structure 1: “Status quo” Structure 2:  

Some structural change

Stages of the value 
chain affected by move 
to Structure 2 

Impacts on risks and incentives 

provisions.  Possibility of 
undertakings in lieu for 
mergers in other parts of 
value chain 

Source: Europe Economics 
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Structure 3: Substantial structural change 

8.87 The move to Structure 3 from Structure 2 will also impact on several different incentives in 
different ways.  Relative to the status quo, many of the impacts of moving to Structure 3 
will be similar to the changes that will occur when moving to Structure 2.  Here, we focus 
on issues arising as a result of: 

(a) The introduction of entry to the network;  

(b) The introduction of a system operator; and 

(c) The move to separate price controls from a global price control with sub controls. 

Introduction of entry to the network 

8.88 With regards to entry to the network, there are two options available to Ofwat: 

(a) New network entrants must abide by the same rules and regulations as the 
incumbent network; or 

(b) In the initial stages, the entrants face different rules to the incumbent to account for 
the high cost of establishing a new network. 

8.89 This issue is particularly pertinent, in the context of the entire market being opened up to 
competition, with regards to access pricing.   

8.90 A likely motivation for building a new network and entering this market is so that a 
company can carry its own water.  With regards to providing different rules for entrants, 
one option would be to exempt the network entrants from providing third party access in 
the short-term.  This would encourage entry in the water network market by providing 
potential entrants with an incentive to invest in a new network.  

8.91 An example of this is new LNG terminals as governed by European regulations.  An 
exemption from third party access obligations may be granted to new terminals by the 
national regulator if the following five conditions are met and the European Commission 
has been notified and has not objected within two months.39 

(a) The investment must enhance competition in gas supply and enhance security of 
supply; 

(b) The level of risk attached to the investment is such that the investment would not take 
place unless an exemption was granted; 

                                                 

39  See for example Shannon LNG request for exemption from regulated third party access (www.cer.ie)  
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(c) The infrastructure must be owned by a natural or legal person which is separate at 
least in terms of its legal form from the system operators in whose systems that 
infrastructure will be built; 

(d) Charges are levied on users of that infrastructure; 

(e) The exemption is not detrimental to competition or the efficient functioning of the 
regulated system to which the infrastructure is connected. 

8.92 Another option would be to require new entrants to provide third party access to prevent 
the creation of new vertically integrated monopolies (even if the new networks are on a 
smaller scale to the existing networks).  An issue to be determined is whether tariffs for 
third party access to new networks should be regulated by Ofwat (as they will be for the 
incumbents under Structure 2), or whether Ofwat will allow entrants to negotiate third 
party access.   

8.93 If the entrants are able to negotiate access prices, they may have an incentive to inflate 
tariffs to limit access to their network in order to restrict competition in other markets that 
they operate in.  On this basis, Ofwat may opt for regulated third party access with non-
discriminatory tariffs for all network operators; however, it may then become more difficult 
to set the access price because the cost of using the network may vary from network to 
network.   

8.94 A further consideration is whether network entrants should be subject to the same 
financial ring-fencing as the incumbents.  In the energy sector Ofgem requires 
independent gas and electricity network operators to have the same financial ring-fencing 
from their parent companies as the incumbents in order to provide some protection for 
customers from the risk of financial failure.  This provision is subject to a minimum number 
of customers being served by the independent operator. 

8.95 Setting the access and pricing regime for network entrants is an important decision that 
Ofwat will have to take should they choose to allow network entry, and it is a decision that 
would have to be made in advance of opening up this part of the market to competition.  
This is because the regime adopted will determine the incentives for investment and 
consequently whether or not companies will choose to build new networks. 

8.96 In assessing the regulatory regime to adopt for new networks, it is important to bear in 
mind the natural monopoly nature of the water network.  It will be important to strike a 
balance between encouraging firms to invest and a regime that is so favourable to entry 
that it leads to inefficient investment decisions from a societal point of view. 

8.97 Given the natural monopoly nature of the water network, it will also be important to 
consider a setting in which entry occurs, but the new networks that are constructed are 
not on the scale of the incumbent network, and as a result the scope for relaxation of 
regulation of the incumbent may be limited.  The introduction of regional system operators 
may alleviate this problem by facilitating competition in regions larger than those currently 
served by incumbent networks. 
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8.98 A further problem that could arise which may impact incentives for investment is that of 
stranded assets.  If new networks are more attractive than the incumbent network, the 
result may be that the incumbent is unable to earn a return on its sunk investment in the 
network.  If the incumbent network operator faces the threat of entry and limited 
incentives are provided for investment in the price control, the firm may have little 
incentive to invest until it is able to assess the extent of competition from new entrants.  
This effect may be exacerbated if incentives for cost efficiency are geared towards capex 
savings. 

Introduction of a System Operator 

8.99 A System Operator (SO) is an organisation that coordinates, controls and monitors the 
operation of the network.  In order to promote competition, it is important that the SO be 
independent.  The independence of the SO from other market participants should foster 
equal treatment of all market participants as it does not compete with them. 

8.100 The SO should provide access to the network (and any other services that may be under 
its control) on terms that apply to all eligible users in a non-discriminatory manner.  It will 
be responsible for balancing supply and demand of water on the system. 

8.101 The importance of an independent system operator is highlighted in the recent revisions 
to the directives governing electricity and gas markets in Europe.40  These require either 
an Independent System Operator that is separate from the transmission, generation and 
supply parts of the market or, if the SO is part of the transmission owner, that it is 
independent of generation and supply.  Development of independent SOs has also been 
a feature of the US energy market. 

8.102 National Grid Electricity Transmission (NGET) is the SO for the electricity transmission 
system in Great Britain and Offshore.  In its role it has responsibility for making sure that 
electricity demand and supply stay in balance and the system remains within safe 
technical and operating limits.  The transmission licence of NGET requires it to coordinate 
and direct the flows of electricity on to, and over, the national electricity transmission 
system in an efficient, economic and co-ordinated manner.  As independent SO, NGET 
provides generators in England and Wales, which do not own transmission assets, with 
assurance that they will be treated on equal terms in sales in Scotland with the two 
Scottish companies that own the transmission networks. 

8.103 Ofgem also looks to incentivise NGET financially to operate the electricity system in an 
efficient, economic and coordinated manner.  The schemes have taken the form of an 
agreed target for NGET’s SO costs with a dead band around the target within which the 
SO bears the cost/benefit of any variation and a profit/loss sharing mechanism between 

                                                 

40  See, for example, Directive 2009/72/EC concerning common rules for the internal market in electricity  
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NGET and users for any outturn costs below/above the dead band and a cap/floor to limit 
the payments to/from NGET. 

8.104 The introduction of a system operator is a new concept for the water industry in England 
and Wales.  There may therefore be difficulties that arise when the SO is first set up, 
particularly in relation to establishing the costs of system operation, both in terms of 
establishing the allowed revenues for the SO and to determine the appropriate charges to 
network operators. 

8.105 Allowing entry into the network may create the risk of increased overall costs due to a loss 
of economies of scale.  The cost of a system operator to coordinate network activity may 
not be offset by the potential for increased efficiency by having additional entrants.   If this 
was the case, customers may end up paying higher prices. 

8.106 Consideration would also have to be given to the impact that this might have on 
incentives for other parts of the value chain, in particular the network operators.  For 
example, would incentives for the SO to be more cost efficient be to the detriment of 
service standards for the network operators, which in turn affects the network operators 
service levels and therefore their willingness to respond to incentives provided within their 
price control for quality of service? 

8.107 In addition to the inevitable uncertainty surrounding the operation of the SO in its initial 
stages, there are other important issues to consider, including: 

(a) How is the SO going to maintain system balance? 

– Assuming that water trading functions efficiently, will the SO trade water on the 
market to ensure balance between supply and demand?   

– If the SO does trade water, how will it recover the cost of doing so and who would 
it recover the cost from?  Who bears the cost of imbalance and should penal 
charges be set to provide incentives to maintain balance? 

– Would these costs be recovered ex-post or ex-ante with some error correction 
mechanism to account for over- or under-recovery of costs? 

These issues are covered by complex industry codes in the gas and electricity 
markets which may be disproportionate to the scale of SO activities in water.  The 
issue of appropriate cash-out prices for imbalance has proved contentious in the 
energy sector. 

(b) Who is responsible for investment plans?  

– Whereas the network operators are likely to have long-term views and therefore 
long-term investment plans, the SO is more concerned with the short-term activity 
of balancing supply and demand on a day-to-day basis.  This conflict in time 
horizons could potentially distort investment incentives.   
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– While the SO will be aware of where investment is required, it will not necessarily 
take the long-term approach that is required when making investment decisions; 
whereas investment decisions made by the network operator may not necessarily 
address short-term concerns that the SO may have with regards to ensuring that 
there is enough capacity to prevent imbalances in the system. 

Where SO and TO activities are part of the same business then this is an integrated 
responsibility.  Under EU rules, if there is a fully independent SO then it is responsible 
for planning investment. 

(c) How will water losses be dealt with in the new framework? 

– At present, water companies are responsible for dealing with their own water 
losses.  This is an important issue that will need to be addressed as an SO is 
introduced, in particular, it will need to be determined whether or not the cost of 
leakages will be spread across all the network operators.   

– Incumbent networks may be more prone to leakages, given the age of the 
network; therefore, spreading the cost of leakages across all network operators 
could mean that older networks are in effect being cross-subsidised.  If this is the 
case, it may reduce incumbent network operators’ incentives to invest to address 
leakage issues; however, in the face of competition, companies may not want to 
be seen to have a poor record on water losses, and reputational incentives 
provided by the market may be strong enough to avoid this potential distortion in 
incentives for investment.  

In electricity there are incentives given for reducing losses at both the transmission 
and distribution levels but getting agreement on a cost reflective scheme for charging 
for losses has proved difficult.  The averaging of costs across all users introduced in 
1989 remains in place despite many attempts by the regulator to change this. 

8.108 The introduction of a system operator could aid trading in water and abstraction and foster 
competitive wholesale markets.  If the SO is given market administration responsibilities, 
i.e. it is integrated with the operation of organised wholesale markets, it can design the 
markets so that they produce accurate and transparent price signals, and use the 
wholesale market to balance demand and supply. 

8.109 If the wholesale markets produce transparent and accurate prices for different stages in 
the value chain (e.g. water abstraction, water treatment etc.), this will provide the basis for 
new entrants to come into the market and provide price signals to encourage new 
investment. 

Move to separate price controls 

8.110 Fully separate price controls will reduce the opportunity to shift risk across the value chain 
and may make it more difficult to shift risk from companies to consumers.  Whether this is 
a significant difference in the move from Structure 2 to Structure 3 depends on the extent 
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to which the sub price controls defined in Structure 2 are effective.  Increased merger 
opportunities may allow companies to manage any additional risk. 

8.111 An advantage in moving to separate price controls rather than a global price control with 
sub controls within it, with regards to incentives, is that if competition develops more in 
one market than in another, Ofwat has greater scope to decrease control in that particular 
market which should result in more cost-reflective prices for consumers. 

8.112 However, in a dynamic context, particularly one in which market participants are likely to 
be aware of the plans for the development of competition, several issues can arise that 
must be borne in mind by Ofwat.  These issues will be prominent in the move from the 
status quo to Structure 2 as well; however, they are likely to be more pronounced in the 
move to entirely separate price controls in Structure 3. 

8.113 In the short-term a move to separate price controls will increase the regulatory burden on 
regulated firms and increase the input required from Ofwat (although the incremental 
burden of moving from sub controls within a global control to completely separate price 
controls will depend on the depth of the sub controls in Structure 2). 

8.114 This increased regulatory burden can be justified if competition develops sufficiently such 
that the market is able to provide the necessary incentives to firms to operate efficiently 
and to make the necessary investments when required.  However, in the event that this 
situation fails to materialise, a move to Structure 3 will potentially increase the regulatory 
burden for a longer period of time. 

8.115 An increase in regulatory burden will increase the resource required to provide Ofwat with 
the necessary information at each stage in the value chain, which could outweigh the 
benefits of investing in efficiency improving measures, thus acting as a disincentive for 
efficiency improvements. 

8.116 Separate price controls may open the way to mergers between businesses either at the 
same level of the value chain or vertically.  This may reduce the number of individual price 
controls and reduce the overall regulatory burden 

8.117 If certain incentives are provided to regulated firms in the price controls under Structure 3 
because competition is still limited (or in the case of the water network, because entry has 
only just been permitted), firms may have an incentive to take advantage of these 
incentive schemes if they anticipate entry within the price control period and therefore 
expect reduced incentives in the next price control. 

8.118 For example, in the face of limited competition, Ofwat may still need to provide incentives 
for cost efficiency.  If the regulated firms expect entry during the existing price control 
period, they may over invest in efficiency improving measures, not only to take advantage 
of the rewards of doing so, but also to gain an advantage over competitors by having 
lower costs. 
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8.119 Incentives for investment are more complicated because asset lives for new investment 
are typically longer than the price control period.  On the one hand, a regulated firm may 
have an incentive to take advantage of incentives for investment and over invest 
(particularly if a RAB-based approach is still in place and regulated firms will be 
guaranteed a return on this investment through the cost of capital element of the price 
control).  On the other hand, if the regulated firm expects the extent of regulatory control 
to be reduced because it expects significant entry to occur in the near-term, incentive 
schemes in place for efficient investment may be rendered redundant because the firm 
may not be guaranteed a reasonable rate of return on this investment in the next price 
control. 

8.120 If a situation materialises in which entry occurs, but only at some stages of the value chain 
of an area served by an incumbent, there is a risk, depending on the level of any default 
tariffs, that the incumbent would increase prices on the captive customers and reduce 
them for the contestable customers.  In this situation, entry may not occur or the 
incumbent may be able to shift the risk it faces from competition onto captive customers. 

Encouraging competition with Structure 3 

8.121 The sequential possible structures for future regulation of the water and sewerage market 
are based on the principle of opening up the entire market to competition over time, with 
the entry to the water network being permitted at a later date than entry at other levels of 
the value chain. 

8.122 While the move to regulated third party access with non-discriminatory tariffs, in 
conjunction with separate price controls and the introduction of a System Operator, should 
promote competition Ofwat could, as discussed for Structure 2, take steps to further 
promote competition. 

8.123 Market-based investment incentives within the separate price controls may be useful as 
increased competition may lead to price signals emerging in relation to the value of water.  
A market based mechanism could then be used to provide companies with market-based 
incentives to build interconnection between regions. 

8.124 Incentives of this sort, for example capacity auctions, could accelerate the development of 
competition under Structure 3 in markets that have already been opened up to 
competition. 

8.125 In order to avoid any distortions in incentives for opex and capex efficiency arising from 
the dynamic context of price controls that may become less stringent as competition 
develops, Ofwat could move to a form of menu regulation in the price controls under as 
competition develops under Structure 3. 

8.126 The menu could offer choices to the regulated firms that are limited to options that result 
in a mix of opex and capex that would likely result in a competitive situation.  This may 
also mitigate the disincentives for efficiency that might be created through the increase in 
regulatory burden from moving to separate price controls, because menu regulation 
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reduces the requirement for the regulator to apply other methodologies to determine the 
potential for cost reduction. 

8.127 Ofwat could also incorporate an element of yardstick competition in the separate price 
controls under Structure 3 as has been implemented for electricity distribution in the 
Netherlands. Ofwat could implement yardstick competition within an RPI-X framework, by 
basing the X- on the average efficiency improvement of the sector. 

8.128 As competition develops, this method should become more and more effective because 
the average efficiency improvement of the sector would start to resemble the level of 
improvement possible in a competitive environment.  If there is sufficient entry, Ofwat 
could consider a move to pure yardstick regulation under Structure 3.  In the longer term 
there is the option of moving from ex ante to ex post regulation, as is developing in 
telecoms, making use of powers under the Competition Act. 

Summary of Structure 3 developments 

8.129 Table 8.1 summarises possible changes to risks and incentives that may need to be taken 
into account in the move from Structure 2 to Structure 3.  These are in addition to the 
developments set out earlier for Structure 2.  Key considerations include: 

(a) Definition of the regulation regime for new entrants to water networks and implications 
for investment; 

(b) Definition of the role of system operator, how risks are shared between network users 
and SO price controls; 

(c) Extent to which the move from global price control to individual sector controls 
represents significant change from sub-controls in Structure 2; 

(d) Scope for better targeted and differentiated regulation at different levels of the supply 
chain; 

(e) Whether captive customers will bear the risk of introduction of competition; 

(f) Potential incentive for mergers to take place to manage risk across value chain and 
reduce regulatory burden. 
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Table 8.1: Changes in risks and incentives with Structure 3 

Structure 2:  

Some structural change 

Structure 3:  

Substantial structural 
change 

Stages of the value chain 
affected by move to Structure 
3 

Impacts on risks and incentives 

Global price cap for upstream 
parts of the business, with 
separate price limits for 
different upstream services on 
an indicative basis 

Separate price controls at 
each stage of the value chain 

Water resource provision; water 
treatment; water network 

More cost reflective prices for each stage – may provide 
better incentives depending on the elements of the price 
control. 

Scope for different degrees of regulation at different 
levels related to development of competition. Possible 
move towards yardstick regulation based on efficiency 
levels in competitive market. 

Separate price control may make it more difficult to 
efficiently manage risk as it cannot be shifted between 
different parts of the value chain. Although this could 
encourage companies to employ better risk 
management. 

Potentially increases the regulatory burden.  This needs 
to be justified by benefits from more sector focused 
approach and from competition. 

Firms may have incentive to use regulated revenues to 
gain competitive advantage. 

Risk that captive customers will face higher prices and 
bear the risk of introduction of competition. 

No new appointments and 
unbundling of combined 
supply licence 

As Structure 2 with the addition 
of network licences. Entry into 
operation of the network now 
possible 

Network operators Regulatory regime for network entrants will affect risk and 
incentive.  Options – regulated TPA, negotiated TPA, 
derogation from TPA. 

Possibility that pricing regime could result in over-
investment in network assets.  Cost increases with loss of 
economies of scale. 

Possible relaxation of regulation for incumbent where 
competition develops. 

Stranded asset risk could deter investment. 
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Regulated third party access 
without system operator 

Introduction of a system 
operator 

System operator, Network 
operators, water resource 
provision, retail 

Provided the system operator is independent, it should 
have no incentive to provide favourable network access 
to any firm in particular. 

Need for SO incentive to control costs.  Potential for risk 
sharing with initial risk borne by SO.  Cost uncertainty 
until SO role developed. 

Need for clear SO operating rules.  Define who bears risk 
of imbalance.  Who pays for losses?  Option of penalty 
prices to incentivise balancing. 

Define responsibility for network planning. 

 

Raw and treated water trading Introduction of abstraction 
trading regime 

Water resource provision Creation of SO and development of a wholesale market 
open opportunities for trading 

Auction based trading could develop price signals to 
encourage investment. 

Retail level mergers subject to 
Enterprise Act provisions.  
Possibility of undertakings in 
lieu for mergers in other parts 
of value chain 

Possible further relaxation of 
special water mergers regime 

All other than retail Could further increase incentives for efficiency. 

Mergers at same level of value chain could reduce the 
number of regulated entities and reduce total regulatory 
burden. 

Source: Europe Economics 
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APPENDIX 1:  REGULATORY TOOLS THAT PROVIDE INCENTIVES 

A1.1 In this section we identify and analyse the tools that can be used to provide incentives to 
regulated firms to achieve Ofwat’s objectives.  In our assessment of the tools we 
consider:  

(a) The behaviour or outcome that is being incentivised; 

(b) The relative merits and drawbacks of each tool;  

(c) Whether or not the tool allocates risk in a particular way;  

(d) Whether there are tensions between different behaviours/outcomes being 
incentivised; and 

A1.2 The analysis below focuses on the application of various regulatory tools from a 
theoretical perspective.  For practical examples of each of tools, please refer to Appendix 
5. 

Periodic Price Control 

A1.3 Periodic price controls can provide incentives for opex and capex efficiency, and can 
provide incentives to promote innovation. 

Pros and cons 

A1.4 Price and revenue cap regulation, being a form of incentive regulation, are designed to 
incentivise companies to achieve efficiency savings above and beyond the level assumed 
in the regulatory assumptions.  Advantages are: 

(a) They are proven to work well in a number of regulatory settings. 

(b) Incentive mechanisms are in-built as part of the design as companies seek to out-
perform regulatory assumptions.  

A1.5 The major disadvantages of this tool in incentivising efficiency include: 

(c) Timing distortions occur in relation to when the savings are made (in the absence of 
rolling schemes).  

(d) It can be difficult to get the regulatory assumptions “right”. 

Adaptation of tool to address weaknesses 

A1.6 If efficiency savings are simply kept by the regulated company until the next price review, 
then savings at the beginning of the price review period will be more strongly incentivised 
than savings at the end of the period, since the firm will retain the saving for longer.  A 
rolling incentive scheme (discussed in more detail later in this Section) can be 
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implemented to mitigate this problem by allowing savings to be kept for the same period 
of time regardless of when those savings were made. 

A1.7 Depending on the relative weight given to efficiency savings in opex and capex, a trade-
off between the two may arise.  One solution to minimise any trade-off between incentives 
to reduce opex and capex is to equalise opex and capex incentives, as Ofgem have 
proposed for the latest distribution price control review (DPCR5).41  These interacting 
incentives are discussed in more detail below. 

Interaction with other incentives 

A1.8 Achieving efficient levels of opex and capex can come at the expense of quality of service 
as firms may have an incentive to cut costs by reducing service standards; thus providing 
incentives to achieve efficiency savings in opex and capex may necessitate regulation of 
quality of service. 

A1.9 Depending on the weighting of incentives to reduce opex and capex, a trade-off between 
the two may arise.  This can be problematic if, for example, it is more efficient to increase 
capex in order to reduce future opex when an asset is nearing the end of its life; however, 
the firm decides to continue to use the existing assets with higher maintenance costs 
because capex efficiency incentives are weighted more highly.  One approach to deal 
with this problem would be to equalise opex and capex incentives. With symmetric 
incentives for opex and capex, the regulated firm would not have an incentive to delay 
investment in new assets when it is required in order to benefit from rewards for reducing 
capex.  Equal incentives for opex and capex may therefore reduce incentives to invest; 
however, it may also promote innovation by encouraging firms to find inventive ways of 
achieving the optimal opex/capex mix to minimise total expenditure.  By ensuring that 
firms do not have an incentive to delay investment, symmetric incentives can provide 
firms with incentives for better demand management. 

Impact on risk allocation 

A1.10 Setting price limits for a longer period of time rather than reviewing controls annually could 
allow regulated firms to better manage their risk as they know the parameters within 
which they must operate for a longer period of time.  However, it could also be argued that 
a reduction in the frequency of reviews can reduce the commitment powers of the 
regulator as political intervention is more likely, thus creating problems of underinvestment 
because firms will have less incentive to invest if they are unsure of the future regulatory 
context in which they will have to operate and if they are not guaranteed a return on this 
investment.   

                                                 

41  http://www.ofgem.gov.uk/About%20us/CL/Documents1/DPCR5%20City%20presentation%203%20Aug.pdf 
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A1.11 If costs are largely not under a firm’s control (for example, because most of the slack has 
already been eliminated), then what matters from a welfare perspective is only allocative 
efficiency, i.e. the departure of prices from marginal costs.  In this case, if one believes 
that the scope for large cost savings in the UK water industry has been reduced, the 
length of the price control could be reduced.  However, given that changes in costs in this 
case will largely be outside the firm’s control, one option may be to shift risks towards 
consumers given the low elasticity of demand, because the consumer welfare loss arising 
from prices that depart significantly from marginal costs is lower when demand is 
inelastic.42 

Rolling Efficiency Incentives 

A1.12 Rolling efficiency incentives within a periodic price control can provide incentives for opex 
and capex efficiency, and can provide incentives to promote innovation. 

Pros and cons 

A1.13 Rolling efficiency incentive schemes are useful in: 

(a) reducing the periodicity of incentives to realise efficiency savings; 

(b) attaining more even treatment of capex and opex (e.g. if the regulator already has a 
rolling scheme for capex and introduced one for opex too), and of under- and over-
performance. 

A1.14 Some of the issues which arise in the design of such schemes are: 

(a) whether outperformance and underperformance should be treated symmetrically;  

(b) whether the inclusion of all opex categories would distort the firm’s decision to incur 
certain atypical expenditure;  

(c) firms may still have an incentive to appear inefficient in the test year in order to make 
savings more achievable; 

(d) the reliability of underlying data used to measure expenditure, as this forms the basis 
of actual over (or under) performance. 

Adaptation of tool to address weaknesses 

A1.15 Rolling efficiency incentive schemes can be (and have been) implemented in several 
different forms.  For example, in order to minimise distortions, the regulator may choose to 
exclude costs outside of their control from the rolling scheme – for airports in Ireland, 

                                                 

42  See, for example, “Recent Developments in the Theory of Regulation”, Handbook of Industrial Organization, III, p.1625 
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costs such as local authority and other regulatory levies, and energy costs are excluded 
from the rolling scheme for opex.  Another example of the different ways in which rolling 
efficiency schemes can be implemented is if the regulator does not roll forward 
underperformance against regulatory assumptions to provide stronger incentives for 
efficiency savings. 

A1.16 In periodic price controls, even when rolling incentive mechanisms are in place, a trade-off 
between opex and capex may still arise depending on the relative strength of the 
incentives.  Ofgem have proposed that opex and capex incentives for distribution network 
operators (DNOs) be equalised for the next price control period to ensure that economic 
trade-offs are not distorted between capex and opex solutions. 

Interaction with other incentives 

A1.17 As with periodic price controls, achieving efficient levels of opex and capex can come at 
the expense of quality of service, which may necessitate regulation of quality of service.  
Allowing the firm to keep any savings it makes for a fixed period of time irrespective of 
when the savings are made may also provide stronger incentives to engage in innovative 
activity because the outcomes of investment in innovation can often be uncertain, 
therefore, the firm may be more inclined to undertake innovative activities if it knows that it 
will be able to retain any resulting efficiency savings for the full length of the review period.  

A1.18 A trade-off between opex and capex may arise, depending on the relative levels of opex 
and capex incentives.  One approach to deal with this problem would be to equalise opex 
and capex incentives; this may reduce incentives to invest, however, it may also promote 
innovation and better demand management.  

Impact on risk allocation 

A1.19 By reducing the incentives to front-load efficiency improving measures, rolling efficiency 
incentive schemes can reduce the level of risk shifted to consumers, as the regulated firm 
will have less incentive to avoid efficiency improving actions towards the end of the price 
control period. 

Management Incentives 

A1.20 Incentive schemes for a regulated company’s management can be employed to achieve 
a wide variety of objectives.  Typically, they will be used to provide incentives for opex and 
capex efficiency, and to provide incentives to promote innovation. 

Pros and cons 

A1.21 By linking personal remuneration to the achievement of company targets, management 
incentive schemes can: 

(a) help achieve efficiency savings which ultimately benefit the customer; and 

(b) help ensure the best talent is attracted and retained in the regulated company. 
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A1.22 However, such strategies can: 

(a) be seen as too interventionist (the company may have a better idea of the appropriate 
incentive scheme for its employees); 

(b) detract from other objectives, due to the focus of this tool on enhancing personal 
remuneration, even if this is linked to efficiency improvements. 

Adaptation of tool to address weaknesses 

A1.23 Rewards for employees of the regulated firm could be tied not only in to certain 
performance indicators (e.g. achievement of a certain opex level or service performance), 
but to the financial performance of the firm as well.  This would ensure that employees do 
not focus resources on particular areas to outperform targets for certain indicators even if 
this would be to the detriment of the financial performance of the firm. 

A1.24 An example of such incentive schemes is that implemented for Glas Cymru when they 
took over Dwr Cymru.  The takeover saw a change in the company’s capital structure to 
one in which there was no equity.  Glas Cymru intended to incentivise executive directors 
and employess of Dwr Cymru through an incentive-based pay scheme whereby 
employees were to be remunerated in accordance with service performance indicators as 
well as financial indicators, such that a significant proportion of overall remuneration 
would be based on both individual and corporate performance. 

Interaction with other incentives 

A1.25 Providing incentives based on personal remuneration may impact several different types 
of incentive depending on the structure of the management incentive scheme.  For 
example, rewarding employees of the regulated firm for achieving opex efficiency savings 
may provide an incentive to reduce the quality of service in order to achieve this efficiency 
gains; or conversely, rewarding employees for improved quality of service may come at 
the expense of increased opex. 

Impact on risk allocation 

A1.26 Schemes to provide the management of a regulated firm with incentives to achieve 
efficiency savings should provide a more balanced apportionment of risk between 
shareholders and consumers.  

A1.27 If there is no equity in the company, incentives for employees to achieve efficiency 
savings may result in a shift in focus to making these efficiency savings rather than 
focusing on maintaining creditworthiness by ensuring that interest payments are made on 
time.    

Yardstick Regulation 

A1.28 Yardstick regulation is a regulatory tool that can be incorporated in a price control to 
provide incentives for opex and capex efficiency and an incentive for the regulated firm to 
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reveal its true cost which will reduce the level of information asymmetry between the firm 
and the regulator. 

Pros and cons 

A1.29 The main advantage of yardstick regulation is that it is a tool which is capable of revealing 
the information that is privately held by regulated entities. 

A1.30 It is also capable of rewarding the companies that perform better than the yardstick and 
punishing those that do not therefore incentivising companies to increase efficiency.  If the 
industry is sufficiently homogeneous, yardstick regulation is also reasonably easy to 
implement as it requires relatively little information.  If the only source of cost differences 
among firms is inefficiency, yardstick regulation is particularly appropriate. 

A1.31 One example of the application of yardstick regulation is in the electricity distribution 
sector in the Netherlands.  In this instance, the X-factor used in the RPI-X formula was 
based on the average efficiency of the sector. 

A1.32 Disadvantages of yardstick regulation include: 

(a) Yardstick regulation usually only takes into account entities that are in the same 
sector; however, many of the network services have outside competitors (e.g. private 
travel versus train, or gas companies versus electricity companies) which may have 
an impact on the level of efficiency in the industry. 

(b) If the source of cost differences lies in factors other than inefficiency it is necessary to 
use a series of statistical tools which can increase the uncertainty of the outcome. 

(c) If the market is not properly monitored there is a risk that collusion may undermine the 
benefits of yardstick regulation. 

(d) Yardstick competition may not provide enough incentives for dynamic efficiency.  
Dalen43 shows that under yardstick competition, incentives to realise firm-specific 
investments are increased, while those characterised by industry-wide spillover 
effects are decreased.  The net effect may depend on which category of investment is 
more important. 

Adaptation of tool to address weaknesses 

A1.33 Setting prices on the basis of average cost for the industry relies on the companies in the 
sector being perfectly comparable to one another.  This may not necessarily be the case if 
there are structural differences in the operating environment across companies.  There 
may also be more than one input or output factor involved in providing the regulated 

                                                 

43  Dalen, 1998, Yardstick Competition and Dynamic Incentive, Journal of Economics and Management Strategy, 7,1 
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service.  Benchmarking methods that incorporate multiple input and/or output factors and 
allow the regulator to correct for structural differences can avoid the problem of neglecting 
these important differences between firms, i.e. it would prevent a situation in which the 
determination of the yardstick would disadvantage some companies whilst providing 
others with an unintended advantage. 

Interaction with other incentives 

A1.34 Yardstick regulation can provide regulated firms with an incentive to reveal their true costs 
to the regulator.  It can also be used to provide incentives for opex and capex efficiency.  
However, as described above, in some circumstances firms may have an incentive to 
inflate their costs at each period to avoid a future reduction in regulated prices. 

A1.35 If total expenditure is used as a benchmark, rather than treating opex and capex 
separately, yardstick regulation can also avoid the trade-off between opex and capex 
incentives that often arises because firms will opt for the optimal mix of opex and capex to 
reduce their total expenditure in order to benefit from rewards for outperforming the 
benchmark. 

Impact on risk allocation 

A1.36 Yardstick competition is a high-powered incentive scheme because it reduces all 
information rents for firms.  The original paper by Shleifer was based on risk-neutral firms.  
If firms are risk-averse, then yardstick competition in its purest form might not be 
implementable as it would expose firms to too much risk.  Economic theory suggests that 
if there is uncertainty, for example in periods with significant technical change, and firms 
are risk-averse, then it is optimal to condition the price each firm receives to the 
performance of other companies, i.e. to introduce some degree of yardstick competition. 

A1.37 However, yardstick regulation can be difficult to implement in practice.  There may be a 
clear shift of risk from the regulated businesses to consumers in the event that there are 
collusive arrangements in the market preventing yardstick regulation from working 
properly, or if regulators suffer from the ratchet effect.    

Menu regulation 

A1.38 As with yardstick regulation, menu regulation can reduce the information asymmetry 
between regulated firms and the regulator as well as provide incentives for operational 
efficiency and capex efficiency. 

Pros and cons 

A1.39 The main benefits of the scheme are seen as: 

(a) incentivising companies to disclose more accurate capex (or other expenditure) 
forecasts, with knock-on benefits to customers;  
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(b) reducing the regulatory burden by reducing the need to set the “right” level of allowed 
capex. 

A1.40 Ofgem has employed menu regulation in both the electricity and gas sectors in the UK.  
The electricity distribution price control 2004 contained a form of menu regulation in which 
the distribution network operators could choose between a lower cost allowance with a 
high-powered incentive scheme and a higher cost allowance with a low-powered 
incentive scheme. 

A1.41 Drawbacks include the following: 

(a) It can be difficult to design an appropriate scheme.  Implementation challenges 
include:  determining the power of the incentive; deciding on the regulatory process; 
determining the menu; and addressing interactions with other incentive schemes.   

(b) The regulator needs to calculate the baseline expenditure scenario on which the level 
of awards a company can receive rests.  Even though menu regulation is designed to 
incentivise companies to reveal their true costs, companies may nonetheless have an 
incentive to exaggerate expenditure requirements prior to being presented with the 
menu in order to influence the regulator’s decision on the baseline.  

(c) If menu regulation is only applied to some cost elements (e.g. only to capex), then 
companies may end up facing different-powered incentives for different cost 
elements.  This could distort companies’ behaviour and/or their accounting policies. 

(d) Where menu regulation is applied to a multi-firm industry, different companies may 
choose different cost allowances and different-powered incentives.  In the longer-
term, this may make cost comparisons across the industry more difficult.  Further, 
different-powered incentives imply differences in risk exposure, which could be seen 
as not fitting well with the use of an industry-wide cost of capital. 

Adaptation of tool to address weaknesses 

A1.42 As highlighted above, companies may have an incentive to exaggerate expenditure 
requirements prior to being presented with the menu in order to influence the regulator’s 
decision on the baseline.  To mitigate this problem, the regulator can encourage firms to 
submit good quality forecasts by providing lower returns to companies that over-forecast 
their expenditure requirements.  For example, Ofgem’s information quality incentive 
mechanism for distribution network operators (DNOs) achieves this by:44 

(a) setting an expenditure allowance one quarter of the way between Ofgem’s baseline 
and the company forecast; 

                                                 

44  Ofgem (2009) “Electricity distribution price control review: initial proposals” 
http://www.ofgem.gov.uk/Networks/ElecDist/PriceCntrls/DPCR5/Pages/DPCR5.aspx 
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(b) providing additional income to the DNOs based on how close their forecasts are to 
the Ofgem baseline - the further the forecast is from the Ofgem baseline the lower is 
the additional income (and it could become negative); 

(c) Varying the incentive rate that applies to any under- or over-spends depending on the 
gap between the Ofgem baseline and the company forecast - the larger the gap the 
lower the incentive rate, meaning that such companies have to pass on a larger 
proportion of any under-spends. 

8.130 Menu regulation has tended to be applied only to capex by regulators.  This is 
understandable given that capex it is generally far more difficult for the regulator to 
forecast capex than opex; therefore, it is less important to provide incentives to 
companies to reveal accurate opex forecasts.  However, the inclusion of opex and capex 
within the menu would limit any distortions that may arise due to different-powered 
incentives for different cost elements – although, the menu may become considerably 
more difficult to design, particularly in the absence of regulatory precedents.  

Interaction with other incentives 

A1.43 Depending on the design of the scheme, there may be interactions across several 
different types of incentive.   

A1.44 If menu regulation is only applied to some cost elements, companies may face different-
powered incentives for different cost elements which may exacerbate any trade-off that 
might exist between opex and capex.  For example, it may be more efficient to delay 
capex and continue with a slightly higher level of opex; however, if the menu of options 
only covers capex, the firm may opt for increasing capex now because the incentives to 
do so are greater. 

Impact on risk allocation 

A1.45 In theory, offering regulated companies a menu of options should allow the firm to choose 
an option that will minimise their risk (within the regulatory framework) and allow the firm 
to efficiently manage this risk.  Depending on the design of the scheme, there may be a 
trade-off between incentives and risk, as different-powered incentives may imply different 
levels of risk-exposure. 

Cost of Capital 

A1.46 The cost of capital element of a price control provides regulated firms with an incentive for 
efficient long-term investment by removing the potential of regulatory “hold-up” once an 
investment has been made.   

Pros and cons 

A1.47 See “Regulatory Tools Which Deal with Risk” for a detailed discussion of the advantages 
and disadvantages of the cost of capital approach. 
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Adaptation of tool to address weaknesses 

A1.48 See “Regulatory Tools Which Deal with Risk” for a discussion of split cost of capital as an 
alternative to the standard approach. 

Interaction with other incentives 

A1.49 The cost of capital provides firms with an incentive for efficient long-term investment.  The 
level at which the cost of capital is set may offer different incentives for capex and opex 
efficiency; for example, if the WACC is set too low, firms may have an incentive to make 
less expensive investments which then have higher operating costs.   

A1.50 Making a trade-off between the level of opex and capex can interact with several other 
incentives, including: the incentive for efficient long-term investment; the incentive to 
innovate; and the incentive to improve the quality of service.  For example, the firm may 
opt for lower capex because the regulation provides it with an incentive to do so, thus 
reducing the scope of its investment plans and R&D activities. 

Impact on risk allocation 

A1.51 In the case that the allowed return is fixed ex ante for the period of the price control, 
customers are protected against adverse movements in the underlying capital markets, 
leaving this risk with companies; similarly, customers do not benefit from any favourable 
movements in the market. 

A1.52 If part of the cost of capital is indexed to some market benchmark, companies would be 
protected against risks arising through movements in the capital markets; however this 
risk would then be transferred to consumers.    

Capex Trigger 

A1.53 Capex triggers can be employed by regulators to provide incentives for efficient long-term 
investment; in particular they can reduce the incentive for regulated firms to defer 
investments. 

Pros and cons 

A1.54 Advantages of capex triggers are as follows: 

(a) The mechanism means that consumers (or users) do not pay for capital investment 
(through allowed charges) which has not yet taken place.  This is of particular 
relevance for projects which have demonstrable benefit to users. 

(b) It deters companies from unnecessarily delaying investment in order to back-load 
financing costs. 

(c) It provides an incentive for investment to take place at the time deemed to be most 
efficient when setting the price control. 
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A1.55 Disadvantages of capex triggers include: 

(a) Trigger mechanisms are complex to design.  Issues that need to be addressed 
include:  a clear definition of the project; precise unambiguous definitions of the 
triggers; and a process for determining whether triggers have been met.  For negative 
triggers there also need to be contingencies for what would happen if delays are out 
of the control of the regulated company.   

(b) There is potential for increased volatility in prices for consumers (due to the scope for 
allowed revenues to change). 

(c) Negative triggers may provide a perverse incentive for companies to complete a 
project even though it should be delayed. 

Adaptation of tool to address weaknesses 

A1.56 In its 2008 decision on the regulation of Gatwick and Heathrow Airports, the CAA set out 
its criteria for the choice of trigger projects.45  These were: 

(a) Triggers should be based on the performance of events with demonstrable benefit to 
users. 

(b) The airport should have management control or substantial influence over the 
determining elements of the success of the projects. 

(c) Performance could be objectively measured with an unequivocal test of success. 

(d) The optimum capital programme (in terms of content, order and phasing) should be 
reasonably predictable for a sufficient period. 

(e) The existence of an incentive mechanism should not itself distort delivery of the 
programme away from the best that can be achieved based on all emerging 
information. 

(f) The additional risk implied by basing reward more on delivery and less on capital 
spend should be the best use of an airport’s capacity to bear risk. 

Interaction with other incentives 

A1.57 Whilst the use of capex triggers should provide firms with an incentive for efficient long-
term investment, if inappropriately designed, they can provide firms with an incentive to 
complete a project even if it would be more efficient for it to be delayed.   

                                                 

45  Economic Regulation of Heathrow and Gatwick Airports 2008-2013 – CAA Decision, p.165 
 http://www.caa.co.uk/docs/5/ergdocs/heathrowgatwickdecision_mar08.pdf 
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A1.58 Capex triggers can provide incentives for capex efficiency as companies will not receive a 
revenue allowance for investments which are not deemed to be necessary at the time.  
Investing in network capacity at the optimum time will also allow for better demand and 
supply management by ensuring that investments in capacity are made when they are 
needed thus making supply-demand deficits less likely.  

Impact on risk allocation 

A1.59 Under a capex trigger scheme, a proportion of the regulated firm’s revenues will be at risk 
for not meeting the triggers.  This may be a simple mechanism in which the company 
does not receive a revenue allowance for investment which is unnecessary, or in the case 
of negative triggers (where the investment is already being carried out) it is may be more 
complex; this may make it more difficult for the firm to efficiently manage its risk, 
particularly, if trigger targets are not met due to unforeseen circumstances outside of the 
company’s control. 

A1.60 Capex triggers can also increase the volatility of prices which will shift some of the risk 
from businesses to consumers. 

Market-based Investment Incentives 

A1.61 Market-based investment incentives not only provide incentives to regulated firms for 
efficient long-term investment, but also provide incentives for effective supply and demand 
management, whilst also reducing regulatory burden. 

Pros and cons 

A1.62 Advantages of this tool may include: 

(a) The use of market-based investment incentives potentially moves the level of 
investment closer to that which would occur in a competitive market and so may be 
thought of as incentivising efficient investment.   

(b) Market-based incentives may create less need for regulatory scrutiny of capex plans 
or enable “lighter touch” regulation. 

A1.63 Disadvantages of this tool may include: 

(a) Market-based investment incentives can only be used where there is a competitive 
market signalling the value of network capacity (or such a market can be set up). 

(b) It may be expensive to design/set up the relevant markets and the associated market-
based investment incentive for the network. 

(c) If badly designed, such incentives may lead to distortions in the market and lead to 
the need for further interventions (for example, by discouraging investment at 
locations where capacity is sold at reserve price because there is only one 
purchaser).  
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(d) In deciding how much additional capacity to release in response to market signals, the 
network monopoly faces the standard monopoly incentive to limit output, since the 
more additional capacity it releases the lower the price it will achieve for this additional 
capacity. 

(e) Network assets typically have long asset lives, and the market demand for network 
capacity in later years of these asset lives is only likely to be revealed nearer the time.  
Hence, there is a question as to what proportion of the future capacity rights made 
available by an investment need to be sold at the time of investment for the capex to 
be deemed an efficient response to market signals. 

(f) There may be other factors (such as externalities) which prevent a market-based 
investment incentive leading to the optimal amount of investment.   

(g) Not all investment is suitable for market-based mechanisms.  For example, much 
investment has no observable impact on users and some investment may need to be 
carried out long in advance of when it impacts on users. 

Adaptation of tool to address weaknesses 

A1.64 Market-based investment incentives can take many different forms.  One example was 
the auctioning of capacity introduced by Ofgem in its 2002-2007 price control decision for 
Transco.  Under the scheme Transco’s allowed revenue would be directly related to the 
outputs it delivered on the National Transmission System (NTS). 

A1.65 In setting Transco’s allowed revenue under the price control, Transco and Ofgem would 
agree defined capacity levels at entry and exit on the NTS.  Transco would then auction 
these agreed levels of capacity via a series of five-yearly, annual, monthly and daily 
auctions. 

A1.66 Transco would keep any additional revenue from investing to deliver capacity over and 
above those levels for the duration of the price control; and Transco would be required to 
buy back capacity at market prices for any period where the agreed level of capacity was 
unavailable. 

A1.67 It may also be possible to use market-based investment incentives where there are 
locational markets for the commodity transported over the network.  Price differences 
between locations will provide an implicit signal as to the value of network capacity and 
therefore provide the market incentive for capacity expansion where capacity is valued 
more highly. 

Interaction with other incentives 

A1.68 Market-based investment incentive mechanisms can be used to provide incentives to 
invest efficiently for the long-term; investment in additional capacity can also help abate 
supply-demand deficits.  However, if the market-based scheme is not well-designed, the 
monopoly network owner may have an incentive to distort the price for additional capacity 
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by limiting the available output and therefore increasing the price it will achieve for this 
additional capacity.   

Impact on risk allocation 

A1.69 If properly implemented, market-based investment incentive schemes can provide the 
regulated firm with better information on the market value of capacity, thus allowing it to 
more efficiently manage its risk.  In theory, the regulated firm would respond to price 
signals by investing where it was efficient to do so; this would reduce the burden of risk on 
both shareholders and consumers. 

A1.70 If the market does not function well, there may be a shift of risk from the regulated 
network monopolist to competitors bidding for network capacity because, as described 
above, the network monopolist may restrict output thus increasing the price paid by 
competing firms.    

Long-run Marginal Cost Pricing 

A1.71 Long-run marginal cost pricing can provide incentives to invest in new capacity, and, 
provided that the variable component of the tariff reflects marginal costs, it can provide 
incentives for efficient demand management. 

Pros and cons 

A1.72 Long-run Marginal Cost pricing provides efficient price signals to both consumers and 
producers, encouraging them to balance the cost of providing the good (or service) in 
question with the benefits consumers derive from consuming the good.  As a result, 
further benefits of LRMC-based pricing include: 

(a) Encourages greater consideration of the long-run relationships between demand and 
expenditure; 

(b) Provides incentives for efficient investment decisions; 

(c) Encourages consumers to match the marginal benefits of an extra unit of 
consumption with the cost of providing that extra unit; and 

(d) It can provide appropriate sustainability signals to customers. 

A1.73 The principal disadvantage of LRMC-based pricing is that it is difficult to implement 
empirically, and as a result, a marginal cost based tariff may be difficult to reconcile with 
the actual costs encountered in the system. 

A1.74 This type of pricing is commonly used in telecoms.  The ACCC in Australia uses a 
TSLRIC+ methodology (Total Service LRIC, augmented to take into account common 
costs) model in order to determine the monthly rental price at which other operators can 
acquire the unbundled local loop from Telstra, the incumbent firm. 
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Adaptation of tool to address weaknesses 

A1.75 There are different approaches available to regulators to calculate long-run marginal 
costs.   

Marginal Incremental Costs (MIC) 

A1.76 Marginal Incremental Costs (MIC) can be defined as the difference in the present value of 
the investment programmes with and without an incremental increase in demand.  The 
Marginal Capacity Cost (MCC) component of the MIC will be relatively low when capacity 
utilisation is low and the next major investment is further in the future; however, the MCC 
will increase as capacity utilisation increases and the next investment project draws 
closer. 

A1.77 This method considers the change in forecast capacity costs arising from a permanent 
increment (or decrement) in the forecast demand. 

Average Incremental Costs (AIC) 

A1.78 The MCC can also be calculated using Average Incremental Costs (AIC).  AIC is the 
present value of the stream of capital expenditure required to satisfy the forecast demand, 
divided by the present value of the demand stream. 

A1.79 This method calculates the level at which future increments in output must be priced to 
ensure total incremental cost recovery given the forecast demand. 

Long-run Incremental Costs (LRIC) 

A1.80 The textbook definition of LRIC is the annuitized capex for the next investment project, 
divided by the change in demand.  Under this definition, the LRIC does not extend 
beyond the next investment project; however, it can be redefined to cover the average of 
the next of several investments. 

A1.81 LRIC represents the annualised cost of the next proposed investment measured relative 
to incremental demand. 

Interaction with other incentives 

A1.82 Long-run marginal cost based pricing provides regulated firms with an incentive for 
efficient long-term investment.  By providing price signals to consumers and producers, it 
can also encourage efficient demand management by encouraging a reduction in 
demand or investment in capacity to increase supply when the price is high.  However, 
firms may have an incentive to overestimate their marginal costs in order to increase the 
variable component of the tariff. 

A1.83 If properly designed in conjunction with tools to promote competition, a long-run marginal 
cost pricing scheme can promote more efficient use of existing assets and provide better 
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conditions to ensure that entry into the market for water services is beneficial to 
customers. 

Impact on risk allocation 

A1.84 A potential problem of forward-looking estimates of LRMC is that they may be subject to 
errors of exclusion.  This is of particular concern if a company’s LRMC estimates are 
based on future schemes that have not been evaluated in detail.  Companies run the risk 
when under-estimating LRMC that low volumetric prices, based on these estimates, will 
generate increased demand.  In turn, such companies would find that they cannot finance 
the costs of this increased demand from incremental revenues.46    

Demand Management Incentive Schemes 

A1.85 Demand management incentive schemes provide firms with an incentive for more 
efficient use of water.  Through better demand management, these schemes can also 
provide incentives to achieve certain environmental objectives. 

Pros and cons 

A1.86 Such schemes can be beneficial not just in terms of achieving greater economic efficiency 
but for addressing wider energy conservation concerns.  Climate change implications 
coupled with population growth heighten the need to conserve resources and change 
consumption habits.  

A1.87 Regulators must also take care to avoid implementing schemes under the banner of 
demand management which may not necessarily be as cost efficient as supply-side 
management.  

A1.88 They do tend to impose an additional cost on the regulator resulting from the provision of 
the right incentives, and come with their own implementation issues.  Aside from issues 
relating to the design and implementation of demand management incentive schemes, a 
key challenge also lies in changing corporate culture to be more supportive of demand-
side management, as well as changing consumption habits. 

Adaptation of tool to address weaknesses 

A1.89 The Australian Energy Regulator (AER) developed a demand management incentive 
scheme for distribution network service providers consisting of a “Demand Management 
Innovation Allowance” and a component to allow the recovery of foregone revenue.  The 
Demand Management Innovation Allowance is provided in addition to any opex or capex 
allowances for approved demand management projects; the recovery of foregone 

                                                 

46  http://www.ofwat.gov.uk/regulating/reporting/ltr_md159_lrmc 
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revenue component is intended to offset the disincentive to reduce electricity sales when 
allowed revenue is partially dependent on the amount sold. 

Interaction with other incentives 

A1.90 Incentive schemes to encourage better management of demand may be inconsistent with 
schemes to encourage supply-side investment if these are also implemented within the 
price control, because firms will not want to encourage a reduction in demand if they can 
be rewarded for investing to increase supply. 

A1.91 Providing incentives to reduce peak demand can also contribute to the achievement of 
various environmental objectives by reducing consumption levels. 

Impact on risk allocation 

A1.92 If reductions in demand are less costly than investment in new capacity, this should allow 
the regulated company to reduce its risk exposure; however, if the converse is true, this 
may increase the company’s risk exposure. 

A1.93 Demand management incentive schemes may also shift the apportionment of risk further 
towards the regulated firm and away from consumers if the allowed revenues in the price 
control are dependent on the number of units sold.  In this case, consumers will benefit 
from reduced bills through reduced consumption, while the regulated firm would see a 
reduction in the revenue that it is allowed to earn over the price control period. 

Incentive Schemes Based on Absolute Quality of Service 

A1.94 Incentive schemes based on absolute quality of service ensure that regulated firms have 
an incentive not to compromise the level of quality of service they offer their customers. 

Pros and cons 

A1.95 The main advantage of incentive schemes based on absolute quality of service is that 
they provide a fixed target for regulated firms to achieve which does not vary with over- or 
under-performance by other firms. 

A1.96 Incentive schemes based on absolute quality of service are relatively common.  For 
example, Ofgem has an interruption incentive scheme for distribution network operators 
(DNO).  The scheme has symmetric annual rewards and penalties that depend on each 
DNO’s performance against their targets for customer interruptions.  Further examples 
are provided in the appendix. 

A1.97 As with all quality of service regulation, the process for determining appropriate measures 
is frequently extensive and time-consuming.  It often requires the formation of working 
groups consisting of regulators, affected utility companies, and consumer representatives.  
It also involves establishing a procedure for collecting information, modifying the 
measures, and reporting the measures. 
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A1.98 In addition, as technology evolves, regulators need an ongoing process to evaluate the 
relevance of measures. 

A1.99 A danger with quality of service incentive schemes is that they may distort behaviour if 
they have been inappropriately designed.  For instance, this might happen if they focus on 
inappropriate measures of performance or if financial rewards or penalties are set at 
inappropriate levels. 

Adaptation of tool to address weaknesses 

A1.100 In markets where firms place importance on their reputation, incentive schemes based on 
absolute quality of service may provide both financial and reputational incentives (for 
example, by publishing the levels achieved for the quality of service indicators for each 
firm) in order to reduce the impact of any potential distortions arising through the financial 
rewards and penalties. 

A1.101 An alternative way of dealing with the problem of establishing how much customers’ value 
quality is to rely on a menu of contracts with customers self-selecting themselves into the 
category they prefer, given the combination of quality and price which characterises them. 

Interaction with other incentives 

A1.102 The pursuit of improvements in quality of service in order to benefit from financial rewards 
(or to prevent financial penalties) can be costly, and conflicts with the incentives provided 
by mechanisms like rolling efficiency incentives to achieve efficiency savings.  The 
rewards (and penalties) in place for cost efficiency and quality of service need to be 
balanced such that the regulated firms do not have an incentive to disregard one in favour 
of the other because it offers higher-powered incentives. 

A1.103 There may also be a degree of overlap with management incentives used to achieve a 
certain standard of quality of service.  If the management is being rewarded for improving 
quality of service standards it may not be appropriate to also have explicit financial 
rewards for improved standards as well; however, reputational incentives through, for 
example, the publication of performance for all companies may still be appropriate in 
conjunction with management incentives for improved performance. 

Impact on risk allocation 

A1.104 Putting measures in place to improve the quality of service for consumers increases the 
level of risk exposure for the regulated firm because a certain proportion of their revenues 
will be exposed to the incentive scheme. 

Incentive Schemes Based on Relative Quality of Service 

A1.105 Incentive schemes based on relative quality of service ensure that regulated firms have 
an incentive not to compromise the level of quality of service they offer their customers.  
Such schemes may offer reputational incentives as well as financial rewards or penalties. 
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Pros and cons 

A1.106 Incentive schemes based on relative quality of service can be effective in isolating poor 
performers and encouraging these firms to adopt best practice.  This form of regulatory 
tool also has the advantage of being simple to apply, relative to incentive schemes based 
absolute quality, because the regulator does not need to make a decision on the 
appropriate absolute quality standard. 

A1.107 Relative quality of service schemes can also be seen as imitating a competitive market 
better than absolute schemes, since in competitive markets quality will often be one of the 
dimensions on which firms compete with each other. 

A1.108 A principal drawback of using relative quality of service standards rather than absolute 
standards is that it does not provide customers with certainty with regard to the level of 
quality of service that must be attained. 

A1.109 Another disadvantage which may arise is that there may be less of an incentive for 
regulated firms to outperform the relative quality of service standard that must be 
achieved.  Over-performance could lead to an upward adjustment in the benchmarked 
quality of service standard (depending on when and how the incentive schemes are 
reviewed) which would increase costs for the firm.47 

Adaptation of tool to address weaknesses 

A1.110 In order to provide the correct incentives to firms to improve their quality of service relative 
to the benchmark, the regulator could build a quality of service component into the price 
control formula.  Under this approach, if a particular regulated firm invests more in quality 
and outperforms the benchmark as a result, the firm can charge higher tariffs. 

A1.111 This approach was adopted by the Netherlands Competition Authority for regional 
electricity grid managers.  Under this framework, the average performance of all the grid 
managers is taken as a starting point and revenues are set on a CPI-X+Q basis, where 
the “q-factor” represents quality of service. 

Interaction with other incentives 

A1.112 Improving standards of quality of service in order to receive financial rewards, or to avoid 
financial penalties, can be costly.  This can conflict with the incentives provided by 
mechanisms like rolling efficiency incentives to achieve efficiency savings. 

A1.113 There may also be a degree of overlap with management incentives used to achieve a 
certain standard of quality of service. 

                                                 

47  There may of course be benefits to the firm of being seen to have excellent quality of service. 
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Impact on risk allocation 

A1.114 Putting measures in place to improve the quality of service for consumers increases the 
level of risk exposure for the regulated firm, while reducing the risk burden on customers.    

Discretionary Award Schemes 

A1.115 Discretionary award schemes can be implemented in a variety of circumstances.  They 
may be used to provide incentives to improve quality of service; to reward innovation; or 
to reward processes put in place by the regulated firm to achieve certain environmental 
objectives. 

Pros and cons 

A1.116 The main advantage of discretionary award schemes is that they can encourage best 
practice in areas that cannot be easily measured or incentivised through specific targets 
that the firms must achieve. 

A1.117 A downside to these types of schemes is that there is less clarity with regard to what must 
be achieved in order to be rewarded.  This may limit the impact of the incentive provided 
by the financial reward. 

A1.118 In the context of quality of service, depending on the design of the scheme, a trade-off 
between encouraging companies to invest resources in a particular aspect of service and 
achieving broader benefits for all customers may arise.  Combining the right level of 
reward for a discretionary award scheme with other incentive schemes for quality of 
service could pose a challenge for the regulator. 

Adaptation of tool to address weaknesses 

A1.119 In order to provide clarity for regulated firms with regards to what must be achieved in 
order to be rewarded, the regulator could predefine the rewards available in each area it 
seeks to incentivise and high-level criteria that must be met in order to qualify for an 
award. 

A1.120 Ofgem has in place an electricity distribution customer service reward scheme that is 
designed to reward distribution network operators that exceed their licence requirements 
with regards to: priority customer care initiatives; initiatives relating to corporate social 
responsibility; and wider communication strategies. 

Interaction with other incentives 

A1.121 Discretionary award schemes are likely to be stand-alone rewards to encourage certain 
activities, such as improvements in quality of service or investment in innovative activities.  
However, if the award is sufficiently large, the regulated firm may be inclined to make the 
necessary investment in order to get the award rather than invest in efficiency improving 
measures. 
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Impact on risk allocation 

A1.122 A regulated firm’s risk exposure could increase in the event that the company makes an 
investment expecting to be rewarded and the regulator opts not to provide the 
discretionary award.  Such uncertainty may also make it difficult to efficiently manage risk 
in this respect. 

Guaranteed standards of performance with consumer compensation 

A1.123 Guaranteed standards of performance with consumer compensation provide regulated 
firms with a financial incentive to achieve a minimum level of service quality. 

Pros and cons 

A1.124 Guaranteed standards of performance with customer compensation ensure that 
customers receive a minimum level of service (with respect to certain key criteria) and that 
they are compensated if the company fails to deliver this minimum performance standard 
at any time. 

A1.125 At the same time as protecting customers, these standards also provide firms with a 
financial incentive to provide customers with an appropriate quality of service. 

A1.126 There may be difficulties in setting an appropriate level of compensation for guaranteed 
standards of performance.  The level of compensation (with respect to a certain aspect of 
service) must be sufficiently high to act as a deterrent for poor service and to provide 
incentives for firms to improve their performance.  The compensation should also reflect 
the value that the customer places on the service, and the inconvenience that would be 
caused by a failure of the company to provide this service.  However, the value placed on 
quality may vary significantly between different groups of customers. 

A1.127 Some schemes for guaranteed service standards place caps on the compensation that 
individual customers are entitled to.  This may limit the incentive for regulated firms to 
improve their service performance level, particularly in areas where they are more likely to 
fail to deliver a minimum standard and improvement is costly. 

A1.128 Finally, difficulties can arise with regard to treatment of poor quality of service arising from 
force majeure events (e.g. a major storm, flooding, terrorist attack, etc.).  If these are 
included such that the firm still has to pay compensation, then the company could 
potentially be exposed to very large financial risks outside the control of management.  
On the other hand, if they are excluded then the firm has less financial incentive to 
respond effectively when such force majeure events occur. 

Adaptation of tool to address weaknesses 

A1.129 The regulator could apply different limits of performance to different parts of the network.  
For example, the Australian Energy Regulator sets Guaranteed Service Levels for 
electricity distribution network service providers; the compensation for poor service is 

www.europe-economics.com 151



Appendix 1:  Regulatory Tools that Provide Incentives 

uncapped and different thresholds of performance are applied to different parts of the 
network for various interruption parameters. 

Interaction with other incentives 

A1.130 If there are caps on the compensation that individual customers are entitled to, or the level 
of compensation is set too low, firms may have limited incentive to improve their service 
performance level, particularly in areas where improvement is costly.  If investment in the 
network is required to improve performance, such compensation schemes will also limit 
the incentives for investment because the cost of investing in network capacity may far 
outweigh the level of compensation due of this level is set too low. 

Impact on risk allocation 

A1.131 In the absence of caps on the level of compensation to be paid when minimum service 
levels are not met, the regulated firm bears all of the risk as the consumer is guaranteed a 
minimum service standard if the company does not fail to meet the target, or the 
consumer is ensured some compensation if the guaranteed standard is not met. 

Incentive schemes for achievement of environmental outputs 

A1.132 Incentive schemes for achievement of environmental outputs provide regulated firms with 
financial incentives to attain certain predefined environmental objectives. 

Pros and cons 

A1.133 If well designed, incentive schemes will provide firms with an incentive to achieve the 
desired environmental objectives in the most economically efficient manner as they will be 
rewarded for doing so.  A knock-on effect of this is that it is likely to promote technological 
innovation. 

A1.134 Another advantage of incentive schemes for achievement of environmental outputs is that 
they are often rules-based (although they of course do not need to be) which reduces the 
scope for regulatory discretion, which can be important in the context of an environmental 
concern like climate change where there may be significant political input.  For example, 
feed-in tariffs for renewable energy in Germany where tariffs place a legal obligation on 
utilities and energy companies to purchase electricity purchased from renewable sources 
at an “above-market” price per unit.  A further benefit is that enforcement costs are likely to 
be low as a result. 

A1.135 A difficulty which arises with any incentive scheme is setting the appropriate target levels 
that the firms have to try and achieve.  This can involve complex calculations on the 
regulator’s part; if the level is set too low or too high this will distort the firm’s incentives to 
achieve the environmental objective in question. 

A1.136 A question arises with regard to whether or not a firm’s historic performance should be 
used to set targets.  A firm that is well advanced in terms of achieving environmental 
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objectives could end up being penalised if its past performance is used as the basis of its 
target and further improvements are very costly. 

A1.137 Particularly in terms of setting a price control, there is a danger in overlaying several 
different sets of regulations, or having too many elements in the price control formula, as 
this could lead to contradictory incentives. 

A1.138 Specifically in relation to climate change and the abatement of greenhouse gases, 
particularly carbon dioxide (CO2), firms may be incentivised to reduce their carbon 
emissions when it may in fact be more cost-effective for CO2 to be abated in other 
sectors. 

Adaptation of tool to address weaknesses 

A1.139 Incentive schemes for the achievement of environmental outputs can be implemented in 
many different forms.  One such example is the loss incentive scheme implemented by 
Ofgem for Distribution Network Operators (DNOs) in the last price control review.  

A1.140 The scheme was based on an allowed loss percentage for each DNO based on that 
DNO’s own historic performance.  DNOs receive a financial reward on a per MWh basis 
when their measured losses outperform their target level, and they have to pay a financial 
penalty for each MWh above this target. 

A1.141 There is a direct environmental cost associated with distribution losses as technical losses 
are directly related to carbon emissions and impact on generation capacity.  Therefore, 
providing incentives to reduce losses can help to achieve carbon reductions. 

A1.142 Regulated firms may have an incentive to focus on cost efficiency rather than innovation 
to achieve environmental objectives, or vice versa, depending on the strength of the 
incentives provided.  In the context of climate change, one option to encourage regulated 
firms to consider environmental objectives while taking into account incentives for cost 
efficiency could be to factor the price of carbon into the price control formula.  This would 
give more weight to carbon reduction policies than the simple cost efficiency methodology 
in an RPI-X setting. 

Interaction with other incentives 

A1.143 Providing incentives for the achievement of certain environmental objectives can lead to 
contradictory incentives, particularly where the price control already has several different 
incentive mechanisms in place.  For example, if sufficient weight is placed on achieving 
reductions in carbon emissions in the price control formula, the regulated firm may have 
less incentive to engage in investments to improve the network or to increase capacity. 

A1.144 On the other hand, providing incentives to encourage adoption of environmentally-friendly 
actions can encourage innovation by encouraging firms to adopt new and inventive 
technologies that help achieve the environmental objectives.;  However, the firm may 
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place too much weight on innovation in its investment plans if there are also incentives in 
place to encourage technological innovation. 

Impact on risk allocation 

A1.145 The apportionment of risk between the firm and consumers will depend on the structure of 
the incentive scheme.  For example, the regulated firm may bear little extra risk if it is 
allowed to recover all the extra cost of achieving the environmental objectives in question 
as the cost will be passed through to consumers; whereas the risk profile may not change 
for the business or customers if government subsidies are provided to encourage firms to 
achieve these objectives. 

Requirement for carbon pricing in investment plans 

A1.146 The obligation on a regulated company to include carbon pricing in its investment plans 
provides firms with an incentive to reduce its carbon emissions as the investment plans 
will be taken into account when determining appropriate opex and capex allowances. 

Pros and cons 

A1.147 The main advantage of requiring carbon pricing in investment plans is that it forces 
companies to think about the long-term greenhouse gas impact of their investment 
proposals, and it helps them to select the optimal mix of interventions (in carbon terms) to 
mitigate the potential impact of greenhouse gases. 

A1.148 A disadvantage of this approach is that it is difficult to quantify the cost of carbon 
accurately.  The value of carbon, whether measured by the Shadow Price of Carbon or 
some other measures (e.g. the non-traded value of carbon),48 changes over time and is 
based on long-term projections.  Thus, some investment proposals may appear to be 
cost-effective and optimal based on the valuations used; however, they may not remain 
optimal if a different carbon price is used. 

A1.149 There is also a danger that the burden of determining any environmental cost savings 
associated with an investment outweighs the material benefit that would accrue if the 
investment were to take place. 

Adaptation of tool to address weaknesses 

A1.150 In order to increase the likelihood that the environmental cost savings associated with an 
investment outweigh the burden of determining the savings that would materialise, the 
regulator could require carbon pricing to be included in investment plans only for parts of 
the business where abating carbon is likely to be beneficial.  For example, Ofwat 

                                                 

48  Ofwat, An updated carbon price for use in investment appraisals;  
 http://www.ofwat.gov.uk/pricereview/pr09phase3/pr09phase3letters/ltr_pr0933_carbonprice 
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highlights that climate change mitigation strategies should include the development of 
renewable energy sources, but this should only occur in cases where there are natural 
synergies with the company’s core functions (e.g. combined heat and power at sewage 
treatment works and hydroelectric schemes on reservoir outlets). 

A1.151 The California Public Utilities Commission has implemented “carbon adders”.  These are 
a means of accounting for possible future costs of mitigating greenhouse gas emissions.  
It is an expected future price for carbon equivalent emissions that is assumed when 
comparing investment emissions. 

Interaction with other incentives 

A1.152 Taking into account the carbon impact of investment plans may reduce the incentive to 
achieve capex and opex efficiency savings because the investments required may have 
poor carbon reduction possibilities making them less likely to pass cost-benefit tests.  
Similarly, requiring carbon pricing in investment plans may reduce the incentive for 
efficient investment, as more costly investments with better carbon abatement potential 
are carried out. 

Impact on risk allocation 

A1.153 The requirement for carbon pricing in investment plans can increase the risk burden for 
firms as they have to take into account their carbon impact without reaping the benefits of 
reduced climate change impacts.  This mechanism may also make more it difficult for the 
regulated firm to efficiently manage their risk as the cost of carbon is not a fixed number; 
rather, it changes over time and is frequently updated as further scientific study is carried 
out; however, the impact of this risk should not be overstated as most inputs that are 
being forecast by the firm will fluctuate resulting in prices different to those that had been 
expected. 

Innovative zones on networks 

A1.154 In order to provide firms with an incentive in engage in innovative activities, the regulator 
may put in place innovative zones on networks. 

Pros and cons 

A1.155 The main advantage associated with innovation zones, is that they provide regulated 
companies and other economic agents with a test bed where innovative solutions can be 
assessed in an environment which is very close to the one in which they would operate if 
they are successful. 

A1.156 An example of innovation zones is the “Test and Trial” programme implemented by 
ComReg in Ireland.  The programme allows the test or trial of wireless communications 
devices and has been designed in conjunction with the industry to support the needs of 
the wireless research and development community in Ireland.  A number of 
telecommunications companies such as Vodafone, RTE and Ericsson, as well as 
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universities such as Trinity College Dublin have already made use of Test and Trial 
licences. 

A1.157 Ofgem also introduced the Registered Power Zones scheme in 2005 to encourage 
Distribution Network Operators (DNOs) to apply technical innovation in the way they 
pursue investment in, and operation of, their networks.  There are currently three 
Registered Power Zones in the UK, operated by different DNOs.  Ofgem recognised that 
for some new DG connection schemes, an innovative technical solution could offer 
material advantages to DG customers compared with a conventional solution.  Where this 
is demonstrated to be the case, Ofgem would provide an additional incentive of an extra 
£3/kW/year (over and above the main DG incentive) for a five year period commencing 
on the connection start date (as defined in the RIGs) of the project.49 

A1.158 Relaxing current regulation (e.g. engineering standards) to allow innovative solutions to 
be tested clearly carries a risk of unexpected negative outcomes for customers connected 
in the innovation zone (and maybe for customers connected elsewhere if the zone is 
linked to other parts of the network). 

Adaptation of tool to address weaknesses 

A1.159 The innovative zones could be enforced during times when demand is particularly low 
thus minimising the possible adverse impact of any unexpected negative outcomes of the 
innovative activity being carried out. 

Interaction with other incentives 

A1.160 Where the actions carried out in the innovative zones are successful there may be a 
positive impact on the incentive to invest, particularly if the knowledge spillovers from the 
innovative activity are important. 

A1.161 However, as with many innovative activities which may require resources to be diverted to 
R&D activities, there may be less incentive to invest in efficiency improving activities.  
Conversely, the innovative activities may help the firm to realise opex and capex savings. 

Impact on risk allocation 

A1.162 As stated above, the innovation zones are usually identified to minimise the risk of 
interfering with the rest of the network, and to reduce the risk of inconveniencing other 
users.  However, there is inevitably a risk that such interference will occur, in which case 
there may be a shift in risk from the regulated firm to customers, if for example, the 
activities in the innovation zone lead to a deterioration in the quality of service. 

                                                 

49  http://www.ofgem.gov.uk/Networks/Techn/NetwrkSupp/Innovat/Documents1/10499-11805.pdf 
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R&D Subsidies 

A1.163 R&D subsidies are intended to provide firms with an incentive to engage in innovative 
activities that they might not otherwise undertake. 

Pros and cons 

A1.164 R&D subsidies can be a powerful tool to incentivise companies to invest in R&D activities.  
They can overcome the problem of sub-optimal levels of R&D arising from the difficulties 
that private firms may face in capturing the wider social benefits of successful innovations. 

A1.165 They can also be used to steer R&D activities in a direction that is deemed more 
important or more urgent (e.g. development of technologies to address environmental 
concerns) even if the commercial rewards are not particularly high. 

A1.166 It is possible that R&D subsidies are not “additional”, i.e. they are requested by companies 
to carry out activities which they would have carried out anyway.  If this happens 
companies simply extract rent from public sources. 

A1.167 When subsidies are only given for some specific activities it is possible that companies’ 
incentives are distorted, thereby reducing the overall efficiency of the industry. 

A1.168 If the encouragement of R&D activities is part of some overarching government initiative 
to increase productivity through innovation, the subsidies may be funded through general 
taxation.  However, in the absence of such funding, one option would be to place a levy 
on the customers of regulated companies. 

Adaptation of tool to address weaknesses 

A1.169 In order to encourage information flows stemming from R&D activities, the regulator can 
set up strategic partnerships to carry out the R&D activities.  For example, the California 
Energy Commission, which provides subsidies for R&D in a number of different areas 
(such as, demand response, advanced grid technology and energy-related environmental 
research), relies on strategic partnerships to help carry out R&D activities.  Partnerships 
are used to avoid duplication, build on successful R&D work and generate new ideas.  
Such partnerships facilitate interagency research coordination and cooperation and often 
include other state agencies, local and regional entities, industry, utilities and researchers. 

Interaction with other incentives 

A1.170 Depending on the nature of the R&D activities carried out, subsidising R&D may interact 
with several other incentives.  For example, R&D subsidies may also increase incentives 
to invest in new or improved capacity, thereby improving supply-demand management 
and quality of service; alternatively, the results of the R&D undertaken may result in better 
opportunities for implementing measures to reduce opex and capex. 
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Impact on risk allocation 

A1.171 R&D subsidies are unlikely to impact on the firm’s risk allocation; however, in the event 
that the R&D subsidy is used for an activity that the firm would have carried out anyway, 
the subsidy will reduce the firm’s risk exposure. 

Negotiated Third Party Access 

A1.172 Third party access to a monopolist’s network is designed to promote competition in 
contestable parts of the sector.  One form that this might take is negotiated third party 
access. 

Pros and cons 

A1.173 An advantage of negotiated third party access that is often cited is that it affords flexibility 
in cost because each potential competitor can aim to negotiate a price that best reflects its 
own situation. 

A1.174 A major drawback of this model of third party access is that from the perspective of the 
incumbent monopolist, the new supplier is not only a customer, who purchases network 
capacity, but is also a competitor since the new supplier wants to attract the incumbent’s 
customers.  This leads to a situation in which the incumbent has an incentive to block the 
entry of the new competitor by refusing access to the grid or by charging a high access 
price.  

A1.175 Another potential problem that can arise under the negotiated third party access approach 
is that new entrants can be discriminated against if network operators are not required to 
publish existing access prices with other firms.  This is because new entrants may not 
have sufficient expertise and knowledge to ascertain a reasonable price.  On the other 
hand, if prices are published this may facilitate collusion. 

A1.176 Negotiated third party access can also increase transaction costs since the conditions of 
access of each entrant to each network are negotiated separately. 

Adaptation of tool to address weaknesses 

A1.177 In order to address the potential problem of discriminatory tariffs for new entrants, the 
regulator can require the network operators to publish existing access prices with other 
firms with ex post control of possible abuse handled by the relevant authorities (e.g. the 
Competition Commission in the UK). 

A1.178 This is the approach that has been taken in the German electricity industry.  Terms of 
access to the transmission network is negotiated through access arrangements between 
suppliers and consumer associations, and ex post control of possible abuse is handled by 
the German Cartel Office. 
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Interaction with other incentives 

A1.179 Taking negotiated third-party access pricing from the starting point of a network monopoly, 
the provision of an incentive to promote competition may reduce the incentive for efficient 
long-term investment because the incumbent will no longer be able to reap all the benefits 
of increasing capacity as entrants could access the network and target the incumbent’s 
customers.   

A1.180 Should the tool be successful in promoting competition, market forces should provide the 
regulated firms with an incentive to become more efficient, to provide a better quality of 
service than their competitors and to make efficient long-term investment decisions. 

Impact on risk allocation 

A1.181 By allowing the network owner to negotiate access prices with potential competitors rather 
than regulating the access price outright, the network owner should be able to more 
efficiently manage its risk by negotiating terms that are more suitable to their situation.  
Similarly, the flexibility that negotiated access affords potential competitors will allow them 
to more efficiently manage their risk too; however, in the event that new entrants are 
discriminated against by the network operator, the level of risk that the potential 
competitors are exposed to may increase. 

Regulated Third Party Access with Non-discriminatory Tariffs 

A1.182 Rather than adopt an approach in which third party access is negotiated between the 
network utility and potential competitors in order to promote competition, the regulator can 
opt for regulated third party access with non-discriminatory tariffs. 

Pros and cons 

A1.183 Advantages of regulated third party access include: 

(a) Provided the regulatory regime is well designed, the incumbent network operator will 
not be able to block the entry of potential competitors.   

(b) This approach may have lower transaction costs for the parties involved as the 
conditions for access to the network are predetermined by the regulator. 

(c) The fact that the tariffs are published provides potential entrants with a reference 
value to use in assessing their business plans. 

A1.184 In the natural gas sector in the Netherlands, the regulator sets tariff structures and 
determines the maximum tariffs for the provision of transportation services and ancillary 
services by each network company.  As prescribed by the regulations, the terms and 
conditions that a network company applies must be “reasonable, transparent and non-
discriminatory”. 

A1.185 Disadvantages of this approach include: 
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(a) It does not afford the same level of flexibility in cost for potential competitors as a 
negotiated third party access system. 

(b) If the regulator lacks sufficient information, particularly regarding the cost of using the 
network, it is very difficult to set access prices at the “correct” level. 

(c) If there are important externalities in different parts of the value chain, unbundling can 
result in no internalisation of these externalities.   

Adaptation of tool to address weaknesses 

A1.186 As proposed by the Cave Review, access prices could be determined at a resource zone 
level on a common methodology to ensure that tariffs are non-discriminatory and cost-
reflective. 

Interaction with other incentives 

A1.187 As with negotiated third-party access pricing, taking regulated third-party access pricing 
from the starting point of a network monopoly, the provision of an incentive to promote 
competition may affect the company’s incentive to invest; however, it is unlikely to interact 
with other incentives.  Of course, should the tool be successful in promoting competition, 
the regulated firms will have an incentive to become more efficient, to provide a better 
quality of service than their competitors and to make efficient long-term investment 
decisions. 

Impact on risk allocation 

A1.188 Provided the access pricing regime is well designed, the incumbent operator will not be 
able to block access to new entrants; this will clearly increase the risk for the incumbent 
operator, whilst increased competition should encourage efficiency and improvements in 
quality of service, therefore reducing the level of risk for customers.   

A1.189 If the regulated access price has been set in the absence of sufficient information, the 
level of risk may increase for all parties involved; and it may be particularly difficult for the 
new entrants to efficiently manage their risk if the price they are paying is too high relative 
to the cost of using the network. 

Unbundling of Monopoly Activities 

A1.190 The disaggregation of a vertically integrated monopolist is another way to promote 
competition.  

Pros and cons 

A1.191 Incomplete separation of activities can result in incentives for a network operator to favour 
its affiliates over third parties.  The main purpose of unbundling is to prevent these 
incentives from arising and thus increase competition, which should ultimately lead to 
consumer benefits. 
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A1.192 Another related advantage of unbundling is that it removes the possibility for cross-
subsidisation of the incumbent’s commercial activities from its monopoly network 
activities.  If an incumbent’s activities are not properly separated, it is difficult to prevent 
the firm from attributing costs of production and supply to transportation in order to gain an 
unfair cost advantage over other market participants.  In theory, accounting separation is 
intended to eliminate the possibility for cross-subsidisation, as costs and revenues which 
accrue legitimately to a particular business must be identified; however, in practice it may 
be difficult to ensure that accounts are properly unbundled. 

A1.193 A further advantage is that ancillary services will be made available to all parties rather 
than just the different parts of the incumbent’s business. 

A1.194 Despite the numerous advantages of the unbundling of monopoly activities there are 
drawbacks of this approach to promoting competition.  A principal disadvantage of 
unbundling is that it can remove operational synergies, particularly if ownership 
unbundling is introduced.  Similarly, it can reduce financial synergies by reducing scale 
which may affect ability to attract financing.  In economic jargon, unbundling has the 
potential to reduce economies of scale and scope. 

A1.195 A disadvantage of ownership unbundling in particular is that the consequences are 
unknown and a sector in which unbundling has taken place cannot be vertically 
reintegrated with ease.  However, it could also be argued that unbundling can increase 
the scope for mergers and acquisitions because companies can buy and sell businesses 
at different stages of the value chain depending on what structure of business would be 
most efficient for them. 

A1.196 In England and Wales, the electricity transmission company (National Grid) is fully 
ownership unbundled, and separate ownership of distribution and supply is required in the 
gas sector.  In the energy market the independence of the transmission and distribution 
parts of the value chain were seen to be of paramount importance for the introduction of 
competition.   

Adaptation of tool to address weaknesses 

A1.197 As described above, there are several different forms of unbundling that can be 
introduced to reflect the particularities of the sector in question.  For example, a less 
stringent form of unbundling may be enforced in sectors where there are likely to be 
strong economies of scope between different activities. 

Interaction with other incentives 

A1.198 Unbundling, in particular ownership unbundling, may reduce incentives for efficient long-
term investment because the investment in the network is not protected; therefore, the 
network operator will not take into account the interests of other users of the network 
when making investment decisions. 
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A1.199 There is a further possible problem with unbundling.  There is some recent theoretical and 
empirical evidence suggesting that forcing a vertically integrated firm to open its network 
may lead to that firm to strategically inflate its debt levels to force the regulator to set 
higher access charges to prevent the vertically integrated firm from suffering financial 
distress.50  While this raises the commitment powers of the regulator and therefore 
increases incentives for investment, it is detrimental to the development of competition in 
the downstream stages of the industry. 

A1.200 However, if effective competition materialises, this should provide all firms with incentives 
to improve their quality of service (which may require efficient investment decisions) and 
to reduce their costs. 

Impact on risk allocation 

A1.201 Unbundling can reduce operational synergies, making it more difficult for firms to 
efficiently manage their risk.  Unbundling may also reduce financial synergies, and this 
could increase the cost of capital and reduce investment if firm size falls. 

A1.202 However, by unbundling, investors can choose the part of the business with the risk 
profile that most suits them rather than having to adopt the risk profile for each stage in 
the value chain for a vertically integrated firm. 

A1.203 Unbundling in one form or another may require additional regulatory oversight for parts of 
the business that were previously excluded from the price control.  This could result in an 
increase in regulatory risk for the regulated firms; in particular, increased regulatory 
oversight of investment decisions may also increase the cost of capital and reduce 
investment.   

 

                                                 

50  See for example: Cambini, C and Rondi, L.  “Access regulation, financial structure and investment in vertically integrated utilities: 
evidence from EU telecoms”, RSCA working papers, 2009 
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APPENDIX 2:  PRACTICAL EXAMPLES: REGULATORY TOOLS 
WHICH DEAL WITH INCENTIVES 

Periodic Price Control 

Practical examples 

Airports, Ireland 

A2.1 There is currently no rolling incentive mechanism in operation within the airport sector in 
Ireland — Dublin airport, for example, is subject to a simple fixed-term price control.  In 
June 2008, the Commission for Aviation Regulation released a discussion paper 
examining the efficiency incentives prevailing under the current price cap regime and the 
possibility of increased incentivisation through the introduction of a rolling incentive 
scheme for opex, capex and commercial revenues.  In its response, the Dublin Airport 
Authority accepted the theoretical arguments for rolling incentive schemes but argued that 
the scheme could have undesirable effects in terms of increasing administrative 
requirements, reducing flexibility, and increasing regulatory risk, which may exceed the 
marginal benefits of the scheme.   

A2.2 Rolling incentive schemes have also been considered for the airport sector in the UK.  In 
particular, the Civil Aviation Authority (CAA) proposed such a scheme for operating 
expenditure during the fifth regulatory review, although it ultimately decided not to adopt 
one.  NATS (National Air Traffic Services), however, has been subject to a variant of the 
Ofwat rolling efficiency scheme during the price control period 2006-2010. 

Rolling Efficiency Incentives 

Practical examples 

Airports, Ireland 

A2.3 In the draft determinations on the maximum level of airport charges at Dublin airport in 
2010-14, the Commission for Aviation Regulation has proposed the introduction of a 
rolling scheme for opex.   If the Dublin Airport Authority (DAA) incurs opex costs less than 
the target level set by the Commission in any year, it will be able to realise the cost 
savings for five years from that date.  The Commission will report annually, starting in 
2011, on how the DAA’s actual opex compares with the target level of opex (and calculate 
the adjustments to be made in the next price-cap determination).   

A2.4 Costs deemed outside the control of the DAA, such as local authority and other regulatory 
levies, insurance, and energy costs, will be excluded from the rolling scheme for opex. 

Water, UK 

A2.5 A form of rolling pass-through was first introduced by Ofwat in the 1999 periodic review of 
water and sewerage charges.  This was intended to enable companies to retain the 
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benefit of lower than expected expenditure on capital and operating expenditure for a 
period of five years, irrespective of the point at which lower expenditure occurred during 
the price control period.   

A2.6 A modified rolling incentive scheme was carried forward during the 2004 price review.  
Ofwat’s scheme incorporated both capital and operating expenditure but did not roll 
forward underperformance against regulatory assumptions for opex. 

Electricity, UK 

A2.7 Ofgem’s version of rolling incentive scheme during DPCR4 (the five-year review period 
commencing on 1 April 2005) applied only to capital expenditure.  This mechanism had to 
be designed to accommodate the different incentive rates that the sliding scale 
mechanism applied to capex allowed (see discussion of menu regulation).  

A2.8 Given the difficulties experienced in defining operating costs on a comparable basis to the 
price control allowances that have been established, Ofgem decided not to commit to a 
rolling five-year mechanism for operating costs for DPCR4.  However, Ofgem did operate 
a rolling incentive scheme for electricity losses to encourage loss reduction initiatives to 
be undertaken at any point in the price control period. 

Management Incentives 

Practical examples 

Water, UK 

A2.9 The 2001 takeover of Dwr Cymru by Glas Cymru saw a change in the company’s capital 
structure to one in which there is no equity, and assets and capital investment are 
financed by bonds and retained financial surpluses.  In a 2000 consultation paper on the 
takeover, Ofwat acknowledged that the incentives provided by debt markets for 
companies to act efficiently and adopt good management practices may not be as strong 
as those provided by shareholders.  

A2.10 Ofwat believed that the Glas Cymru board and managers would be put under pressure to 
perform by making an explicit public statement with regard to the firm’s policy on customer 
rebates, in the same way that directors of shareholder-owned companies make an explicit 
statement of their dividend policy.  Such a statement should allow customers to form a 
reasonable expectation regarding the timing, level and growth of future rebates.  In the 
same way as for investor-owned companies, this should not jeopardise either the 
financing of the business or the viability of its future capital programme. 

A2.11 Additionally, Glas Cymru intended to incentivise executive directors and employees of 
Dwr Cymru through an incentive-based pay scheme whereby employees were to be 
remunerated in accordance with service performance indicators as well as financial 
indicators.  The company hired external consultants to advise on the design of an 
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executive remuneration package to ensure that a significant proportion of overall 
remuneration would be based on both individual and corporate performance.   

Rail, UK 

A2.12 Following the acquisition of Railtrack by Network Rail in 2002, a management incentive 
plan was agreed with the Strategic Rail Authority (in existence between 2001 and 2006).   
An interim incentive regime, applicable between 3 October 2002 and 31 March 2003, was 
developed for all executive directors and newly appointed executives who joined the 
company as part of the acquisition.   

A2.13 The plan consisted of two elements, each providing half the potential incentive payment: 

– Business Performance Plan.  Annual bonus based on business performance as 
measured by five key output measures, such as percentage of trains arriving less 
than five minutes late, passenger capability, and financial efficiency; as well as an 
override option to bypass the outcome from this measure. 

– Personal Performance Plan.  Annual bonus based on personal performance 
against individual targets, such as employee engagement across the business 
areas and success in meeting financial targets, and an override.  

A2.14 A minimum level of performance was set below which no annual bonus payments would 
be made.  If the highest possible level of performance were to be attained, a limit on 
payments was set at 80 per cent of basic salary. 

Yardstick Regulation 

Practical examples 

Electricity distribution in the Netherlands 

A2.15 In 2002, the Dutch regulator (DTe) introduced a system of yardstick competition for 
electricity companies where the X-factor used in the “RPI-X” formula is based on the 
average efficiency improvement of the sector.51 

A2.16 An interesting feature of the Dutch experience (introduced in 2004) is that, in order to 
ensure that the efficiency improvements are not made at the expense of the reliability of 
the network, quality regulation is coupled with yardstick regulation.52  

                                                 

51  See DTe, 2002, Yardstick Competition Regional Electricity Network Companies, Second Regulatory Period available at 
http://www.energiekamer.nl/images/12_7171_tcm7-5590.pdf 

52  See Hesseling and Sari, 2006 The introduction of quality regulation of electricity distribution in The Netherlands, available at 
http://www.nmanet.nl/Images/2007-5-
The%20introduction%20of%20quality%20regulation%20of%20electricity%20distribution%20in%20The%20Netherlands%20-
%20Dennis%20Hesseling%20en%20Mahir%20Sari_tcm16-116542.pdf 
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A2.17 The formula for the allowed revenues is therefore AR’=(1+CPI+X+Q)AR.  So the allowed 
revenues in period 1 (AR’) are calculated on the basis of the allowed revenues in the 
previous period and then corrected to take into account the X factor and the quality factor 
(Q) in addition to inflation. 

A2.18 In order to maximise social welfare, network companies should choose a level of reliability 
where marginal costs are equal to marginal benefits.  DTe has therefore attempted to 
incorporate incentives for companies to make their own assessment of the optimal 
balance between reliability and efficiency.  A company which invests in the reliability of its 
network will have higher costs, which will result in lower profits.  On the other hand, the 
company is allowed by DTe to get higher revenues in that part of the regulatory model 
relating to quality. 

A2.19 The DTe model also attempts to eliminate “historic inefficiencies” by including in the 
yardstick (for both prices and quality) only companies that achieved a given efficiency limit 
in previous regulatory periods.   

A2.20 The companies that do not enter the determination of the yardstick are given targets on 
the basis of average improvements. 

Healthcare services in the Netherlands 

A2.21 Since January 2009 yardstick competition has been introduced in the healthcare sector in 
the Netherlands.  The particular characteristic of this sector is that hospitals offer a 
number of different services and can be therefore thought of as “multi-products” entities. 

A2.22 The system used is a revenue-cap where the redistribution of the relevant costs of the 
sector is made in proportion to the individual hospital’s share of total (weighed) output.  
These weights will be updated periodically on the basis of observed excess demand, 
based on waiting lists, so that “better” hospitals are given more weight in the construction 
of the yardstick.53 

Menu regulation 

Practical examples 

Electricity, UK 

A2.23 A version of the model proposed in the literature was pioneered in the UK by Ofgem for 
the energy sector in the 2000 NGC System Operator Final Proposals.  

                                                 

53
  See Agrell PJ, et al., Yardstick competition for multi-product hospitals. An analysis of the proposed Dutch yardstick mechanism. 

Available from http://www.nza.nl/7113/29720/Research_Paper_yardstick_co1.pdf for a discussion of the properties of the Dutch 
model. 
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A2.24 The electricity distribution price control review 2004 (DPCR4) also contained a form of 
menu regulation (sliding scale mechanism) as a means to offset the incentive for 
distribution network operators (DNOs) to ”game” the system.  The companies were 
essentially allowed to choose between getting:  

(a) a lower cost allowance with a high-powered incentive scheme allowing them to retain 
significant benefits from under-spending; or 

(b) a higher cost allowance with a low-powered incentive scheme giving relatively small 
rewards for under-spending.  

A2.25 Ofgem hired external consultants (PB Power) to undertake an assessment of the 
“efficient“ level of capex and offered companies a choice of allowances ranging from 100 
per cent to 140 per cent of the consultant’s estimates.  All companies chose an allowance 
which exceeded the official assessment, which might suggest a preference for out-
performing a conservative allowance rather than under-performing on an aggressive one.  

A2.26 Following on from the scheme used in DPCR4, the draft proposals for DPCR5 (electricity 
distribution price control review 2009) outlined the information quality incentive (IQI) 
scheme proposed for the next price control period.  The IQI encourages the DNOs to 
submit good quality forecasts by providing lower returns to companies that over-forecast 
their expenditure requirements.  The IQI achieves this by:54    

(a) setting an expenditure allowance one quarter of the way between Ofgem’s baseline 
and the company forecast; 

(b) providing additional income to the DNOs based on how close their forecasts are to 
the Ofgem baseline - the further the forecast is from the Ofgem baseline the lower is 
the additional income (and it could become negative); 

(c) Varying the incentive rate that applies to any under- or over-spends depending on the 
gap between the Ofgem baseline and the company forecast - the larger the gap the 
lower the incentive rate, meaning that such companies have to pass on a larger 
proportion of any under-spends.  

A2.27 The IQI includes network investment, network operating costs and closely associated 
indirect costs so as to equalise the incentives for different network-related costs.  

Gas, UK 

A2.28 The gas distribution price control review (GDPCR) 2007 also entailed a form of menu 
regulation, dubbed the information quality incentive, to incentivise accurate forecasting by 

                                                 

54  Ofgem (2009) “Electricity distribution price control review: initial proposals” 
http://www.ofgem.gov.uk/Networks/ElecDist/PriceCntrls/DPCR5/Pages/DPCR5.aspx 
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the gas distribution networks.  The IQI ratio (the differential between the forecast made by 
the GDNs and Ofgem) was used to determine:55 

(a) an appropriate level of allowance for capex and repex (replacement expenditure); 

(b) the incentive rate to be applied to the under/overspend of capex; and 

(c) the reward (penalty) for GDNs that submitted forecasts close to (far from) Ofgem’s 
assessment of the required level of capex.  

Water, UK 

A2.29 In the recently published draft determinations, Ofwat has applied a form of menu 
regulation based on a version of Ofgem’s model.  The scheme, called the capital 
expenditure incentive scheme (CIS), has been designed to incentivise companies to 
improve their forecast of capex requirements as well as delivering it in the most efficient 
manner.  Companies submitted their draft business plans to Ofwat in August 2008, on 
which Ofwat provided its views in order to guide areas for improvements in the final 
business plans.  It also set out company-specific proposals on the incentive matrix for the 
CIS.    

A2.30 The CIS allows for symmetric treatment of capital expenditure over- and under-spends 
against the assumptions in the determinations.   

Telecoms, United States 

A2.31 The UK has led the way with menu regulation although an older example outside the UK 
comes from the US Federal Communications Commission (FCC), the body responsible 
for regulating interstate and international communications by radio, television, wire, 
satellite and cable.  Interstate access prices were subject to a form of menu regulation for 
some time.  However, in 1989, the FCC moved from menu regulation of interstate access 
prices to pure price cap regulation.  This move represented a broader shift towards price 
cap regulation and away from other forms of incentive regulation.56 

                                                 

55  Ofgem (2007) “Gas distribution price control review”, December 2007, p43-44 
56  Vogelsang (2002) “Incentive Regulation and Competition in Public Utility Markets: A 20-Year Perspective” Journal of Regulatory 

Economics, Volume 22, No 1, p 5-27.  
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Cost of Capital 

Practical examples 

CER – Transmission price control review57 

A2.32 In September 2005, the CER published decision papers on the transmission and 
distribution price control reviews for the period 2006-2010.  As at the previous review 
period, the CER’s cost of capital analysis was identical for transmission and distribution.  

A2.33 The majority of the Transmission Asset Owner’s (TAO) allowed revenues relate to the 
depreciation of the network assets and a return on the capital employed in the network. 

A2.34 The CER used a replacement cost approach to valuing the RAB.  The CER determined 
that the network RAB would be depreciated over an average lifetime of 50 years.  
Depreciation was calculated on a straight line basis to write off the depreciable amount of 
the assets over their useful life.  The CER determined an opening RAB value of €840 
million for the TAO for 2006. 

A2.35 In estimating the cost of capital to be allowed to be earned on the RAB, the CER used the 
WACC – CAPM framework.  As the TAO (ESB Networks) had no publicly listed equity, a 
comparator’s approach to estimating the equity beta was used.    

A2.36 The CER decided that the appropriate weighted cost of capital was 5.63 per cent (pre-
tax), selected from within a range of 3.26 to 6.85.   

ORR – Network Rail’s cost of capital58 

A2.37 On 30 October 2008, the ORR released a report which formed the culmination of the 
periodic review it conducted during the year to set Network Rail's outputs, revenue 
requirement and access charges for the five years from 1 April 2009 to 31 March 2014 
(CP4).   

A2.38 The ORR rolled forward the RAB to 31 March 2009 using the assumptions made at the 
ACR03 (the Access Charges Review)59 and adjusted it in line with information including:  
Network Rail’s audited regulatory accounts; Network Rail’s forecasts; and additional 
information submitted by Network Rail.  

A2.39 Adjustments were made for items such as: 

                                                 

57  CER: 2006-2010 Transmission price control review, Transmission asset owner (TAO) and transmission system operator (TSO), a 
decision paper, CER/05/143, 9 September 2005.  Available online at: http://www.cer.ie/cerdocs/cer05143.pdf 

58  ORR: Determination of Network Rail’s outputs and funding for 2009-14, October 2008.  Available online: http://www.rail-
reg.gov.uk/upload/pdf/383.pdf 

59  ORR: Access Charges Review: Final conclusions, December 2003.  Available online at: http://www.rail-
reg.gov.uk/upload/pdf/184.pdf 
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(a) additional investments not funded at the time of ACR03 and for outputs not delivered 
in CP3. 

(b) revenue due to be received by Network Rail in CP3 that it was agreed in March 2004 
could be deferred and instead added to the opening CP4 RAB; and 

(c) additions for the volume incentive and asset stewardship incentive. 

A2.40 This gave an opening CP4 RCV of £28.6 billion in England & Wales and £3.3 billion in 
Scotland, giving a total RCV for Great Britain of £31.8 billion.  

A2.41 The original estimates for the cost of capital were derived in June 2007 and updated in 
April 2008 to reflect market conditions at the time – an exercise which increased the 
preferred range for the cost of capital from 4.30 - 4.70 per cent to 4.70 - 4.90 per cent.   

A2.42 The final decision taken by the ORR in October 2008 was to revise the cost of capital set 
out in its draft determinations slightly upwards from 4.70 per cent to 4.75 per cent.  Since 
the company is not listed, the cost of capital was calculated on the basis of the cost of 
capital which would be faced by an efficient, conventionally financed business with assets 
comparable to those of Network Rail’s. 

Capex Trigger 

Practical examples 

A positive trigger:  Australian Energy Regulator (AER) – contingent projects regime 

A2.43 The Australian Energy Regulator (AER) is responsible for regulating the revenues of 
transmission network service providers (TNSPs) in the National Electricity Market in 
accordance with the National Electricity Rules (the NER).  The AER sets total 
transmission service revenue every five years in accordance with the Rules and then 
monitors compliance with those Rules. 

A2.44 The NER make provision for the inclusion of contingent projects in the revenue 
determination.  A contingent project is a project that the AER assesses as being 
reasonably necessary but which is excluded from the ex ante capex allowance in the 
revenue determination on the basis that it is uncertain that the project will be required, or 
the timing or costs of the project are uncertain.60 

A2.45 For each contingent project the revenue determination includes clearly identified 
associated trigger event(s).  If such an event occurs during the regulatory period the 
transmission network service providers (TNSPs) may apply to the AER to amend the 
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revenue determination to include capital expenditure and incremental operating 
expenditure for the project. 

A2.46 Contingent projects are only permitted to be identified in the revenue determination if the 
proposed capex project exceeds the threshold of either $10 million or 5 per cent of the 
maximum allowed revenue.61  

A2.47 In the AER’s 2009 TransGrid transmission determination62 the total ex ante capex 
allowance was $2,405 million over the regulatory control period.  In addition to this an 
indicative contingent projects allowance of $1.8 billion was approved. 

A2.48 An example of a contingent project which was accepted is the Sydney Central Business 
District (CBD) and inner metropolitan area supply project.  The indicative cost of this 
project was $342 million.  The triggers for the project were the receipt by TransGrid of a 
written notification from EnergyAustralia that states: 

(a) It is proposing to retire more than two of the four 132 kV cables (cables 929 or 919/3, 
92L/3, 92M/3 and 928/3), two or more years before the predicted November 2017 
commissioning date of the next 330 kV cable to be constructed to the Sydney CBD by 
TransGrid. 

(b) As a consequence, EnergyAustralia will be unable to meet its reliability of supply 
obligation to the Sydney CBD. 

A2.49 AER’s determination for Transgrid included six new contingent projects, although 
Transgrid had originally applied to have a higher number included. 

A negative trigger:  CAA - treatment of terminal 5  

A2.50 The CAA wanted to enable BAA to implement a £7.4bn 10-year investment programme, 
which included building Terminal 5 at Heathrow.  The CAA recognised the fact that the 
proposed investment programme would represent significant increases in charges to 
users, but thought that these were necessary in order to meet growth in demand and 
deliver desired service quality.  

A2.51 The Competition Commission recommended that the price cap at Heathrow should be 
conditional on achieving five trigger points for stages of completion of Terminal 5.   

                                                                                                                                                     

60  Australian Energy Regulatory - Process guideline for contingent project applications under the National Electricity Rules, draft, May 
2007.http://www.aer.gov.au/content/item.phtml?itemId=710977&nodeId=021d597b89656e908b1bbf53509a3003&fn=Draft%20pro
cess%20guideline%20for%20contingent%20projects%20(May%202007).pdf 

61  Referred to in clause 6A.8.1(b)(2)(iii) of the National Electricity Rules. http://www.aemc.gov.au/Electricity/National-Electricity-
Rules/Current-Rules.html 

62  AER: TransGrid transmission determination 2009-10 to 2013-14, final decision, 28 April 2009. 
 http://www.aer.gov.au/content/item.phtml?itemId=728112&nodeId=c39e1bf783ef48dea95e65871c945538&fn=TransGrid%20final

%20decision.pdf 
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A2.52 The CAA felt that the triggers linked to Terminal 5 at Heathrow, and Pier 6 at Gatwick, 
would mitigate the general incentive provided by RAB-based regulation to defer 
investment once price caps were set.  

A2.53 The CAA decided that, in the price cap formula for Heathrow airport, triggers would be 
included which would reduce the maximum allowable charges when the airport had not 
achieved particular capital investment project targets on time.  They would be calculated 
as follows:63 
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where  is a component based on the completion date of the diversion of the twin 

rivers,  is a component based on the early release stands,  is a component 

based on the handing over to NATS of the visual control room,  is a component 

based on the core Terminal 5 building being weatherproof, and  is a component 

based on Satellite 1 being weatherproof. 

tDTR

tERS tVCR

tCTBWP

tWPS1

A2.54 The values of the different components to be taken account of in a particular year would 
depend on the year in which the project was completed.  

A2.55 The following table shows the different values of 
tDTR  which could be used in each 

particular year.  In its decision paper, the CAA included tables for each of the 
components.64 

                                                 

63  Civil Aviation Authority (2003) “Economic regulation of BAA London airports (Heathrow, Gatwick and Stansted) 2003-2008 CAA 
decision” 

64  Civil Aviation Authority (2003) “Economic regulation of BAA London airports (Heathrow, Gatwick and Stansted) 2003-2008 CAA 
decision” 
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Table A2. 1:  The different values of  that could be used in the price cap formula 
tDTR

Year completed 2003/4 2004/5 2005/6 2006/7 2007/8 

2003/4 0 0 0 0 0 

2004/5 0 0 0 0 0 

2005/6 0 0 MB/6 0 0 

2006/7 0 0 2 MB/6 0 

2007/8 0 0 2 2 MB/6 

Not completed 0 0 2 2 2 

Source: Civil Aviation Authority (2003) “Economic regulation of BAA London airports (Heathrow, Gatwick and Stansted) 2003-2008, CAA 
decision” 

A2.56 MB is the number of complete months or parts of months between the beginning of the 
financial year and completion of the project. 

A2.57 For each of the Heathrow triggers the reduction in maximum charges was some two per 
cent in respect of each whole year delay, or pro rata by month.65 

Market-based Investment Incentives 

Practical examples 

Ofgem – Capacity outputs incentive 

A2.58 In its 2002-2007 price control decision for Transco, Ofgem introduced a new incentive 
scheme to improve the way Transco invests in gas transmission capacity on its National 
Transmission System (NTS).66  The incentive mechanism was intended to provide better 
incentives for Transco to invest efficiently in NTS capacity in a timely manner.   

A2.59 The new scheme involved auctioning capacity.  The auctions were intended to provide 
Transco with better information on the market value of capacity.  The aim was that 
Transco would respond to the price signals by investing where it was efficient to do so.   

A2.60 Under the scheme Transco’s allowed revenue would be directly related to the outputs it 
delivered on the National Transmission System (NTS).  The key features of the scheme 
were: 

(a) In setting Transco’s allowed revenue under the price control, Transco and Ofgem 
would agree defined capacity levels at entry and exit on the NTS. 

                                                 

65  CAA: Decision on the detailed specification of the capital expenditure triggers in the price cap conditions for Heathrow and Gatwick 
Airports, 2004. http://www.caa.co.uk/docs/5/ergdocs/erg_ercp_triggersdecision.pdf 

66  Ofgem: Review of Transco’s price control from 2002 final proposals, September 2001, available online at: 
 http://www.ofgem.gov.uk/Networks/Trans/PriceControls/Transco/Documents1/325-26sep01_pub1.pdf 

www.europe-economics.com 173

http://www.caa.co.uk/docs/5/ergdocs/erg_ercp_triggersdecision.pdf
http://www.ofgem.gov.uk/Networks/Trans/PriceControls/Transco/Documents1/325-26sep01_pub1.pdf


Appendix 2:  Practical examples: Regulatory Tools which deal with Incentives 

(b) Transco would then auction these agreed levels of capacity via a series of five-yearly, 
annual, monthly and daily auctions. 

(c) Transco would keep any additional revenue from investing to deliver capacity over 
and above those levels for the duration of the price control. 

(d) Transco would be required to buy back capacity at market prices for any period where 
the agreed level of capacity was unavailable for whatever reason (for example if 
investment was delayed or because of maintenance). 

A2.61 Transco conducted its first auction to enable shippers to access the national transmission 
system up to 15 years ahead in January 2003. 

Demand Management Incentive Schemes 

Practical examples 

Electricity, Australia 

A2.62 The Australian Electricity Regulator (AER) has developed a demand management 
incentive scheme (DMIS) for distribution network service providers (DNSPs) in 
Queensland and South Australia for the 2010–15 regulatory control period, commencing 
on 1 July 2010.  It will apply to three companies — Energex, Ergon Energy and ETSA 
Utilities.  The scheme aims to provide incentives for DNSPs to manage expected demand 
for standard control services by means other than network investment or augmentation.  

A2.63 The DMIS scheme is composed of two parts: 

– Part A:  Demand management innovation allowance (DMIA); 

– Part B:  Recovery of foregone revenue. 

Part A 

A2.64 Part A of the DMIS involves an annual ex ante demand management innovation 
allowance (DMIA) to be provided as a fixed amount of revenue at the start of each 
regulatory year.  The DMIA is capped at an amount based on the regulator’s view on 
typical costs for demand management projects, and scaled to the relative size of each 
DNSP’s average annual revenue allowance in the previous regulatory period.  

A2.65 The DMIA is to be provided on a use-it-or-lose-it basis, and in addition to any opex or 
capex allowances for demand management projects approved in the price 
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determinations.  Demand management projects eligible for funding under the scheme 
must satisfy a set of six predefined criteria — the DMIA criteria.67  

A2.66 At the end of each regulatory year, the DNSP must submit a report to the AER on its 
expenditure under the scheme.  The AER will conduct an ex post review of expenditure 
incurred to ensure compliance with the DMIA criteria.  Following the AER’s annual 
assessment, a report will be published stating the amount of expenditure which has been 
approved by the AER, and the reasons for this decision, and the amount of allowance 
remaining for the regulatory control period.   

A2.67 In the final regulatory year of the regulatory control period, the AER calculates a total 
carryover amount to account for any allowance unspent or disapproved, and the time 
value of money accrued or lost as a result of the selected expenditure profile.  The 
allowed revenues in the second year of the subsequent regulatory period are adjusted to 
account for the final carryover amount (which may be negative).   

Part B 

A2.68 The purpose of this second component of the scheme is to allow a DNSP to recover 
foregone revenue during a regulatory control period when there had been an established 
direct link between a reduction in the quantity of energy sold and a non-tariff demand 
management programme approved under Part A of the DMIS scheme.  This serves to 
offset the disincentive to reduce electricity sales when allowed revenue is partially 
dependent on amount sold, e.g. under price cap regulation.  Although tariff-based 
demand management programmes, which change the price signals to customers, are 
permitted under the scheme, any revenues foregone cannot be recouped under Part B.  
In any case it is unlikely that revenues will be foregone as the price hike affects revenues 
positively which can offset the fall in demand.   

A2.69 The revenues which can be recovered are not subject to a cap.  However, DSNPs are not 
allowed to claim for revenues foregone from demand management initiatives outside the 
DMIS; nor can they claim for revenues funded from regulatory allowances or revenues 
foregone as a result of a government policy change on demand management.  The 
revenues are to be returned to the DNSP at the same time as adjustments under Part A 
— the second year of the subsequent price review. 

                                                 

67  AER(2008) “Demand management incentive scheme: Energex, Ergon Energy and ETSA Utilities 2010-15”, October 2008, p5 
http://www.aer.gov.au/content/index.phtml/itemId/718843 
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Incentive Schemes Based on Absolute Quality of Service 

Practical examples 

Ofgem, UK:  Electricity distribution network operators 

A2.70 The interruption incentive scheme has symmetric annual rewards and penalties 
depending on each distribution network operator’s (DNO’s) performance against their 
targets for the number of customers interrupted per 100 customers (CI) and the number 
of customer minutes lost (CML).  The proportion of revenue exposed under the scheme is 
1.2 per cent for CI and 1.8 per cent for CML.  The amount of revenue exposure to quality 
of service has been informed by a customer survey. 

Queensland Competition Authority (QCA), Australia:  Electricity distribution network service 
providers 

A2.71 The Queensland Competition Authority (QCA) requires distribution network service 
providers (DNSPs) to provide data on specific service quality measures on a quarterly 
and annual basis. 

A2.72 The QCA provides quarterly assessments of the DNSPs’ service quality performance, as 
well as an annual review of the DNSPs’ financial and service quality performance.68 

A2.73 Reliability measures provide information about interruptions to electricity supply.  The 
following indicators are used to assess performance:69 

(a) average minutes off supply per customer.  Total minutes, on average, that customers 
are without electricity (including both planned and unplanned minutes off supply); 

(b) average number of interruptions per customer;  

(c) average duration of each interruption 

A2.74 Quality of supply measures identify problems with the nature of electricity supply.  The 
DNSPs are assessed based on the number of quality of supply constraints and the 
average time taken to investigate and resolve a complaint. 

A2.75 In addition, there are customer service measures which provide information about how 
well customers’ problems, enquiries and requests for services are handled.  These 
include, for example, the average time waiting to speak to an operator and the 
percentage of abandoned calls.   

                                                 

68  Queensland Competition Authority, Financial and Service Quality Performance 2007-08;  
 http://www.qca.org.au/files/E-SerQual-QCA-EnergexAnnRep0708-0409.pdf 
69  Queensland Competition Authority, Electricity Distribution: Service Quality Reporting Guidelines; 

http://www.qca.org.au/files/ElectricityDistributionServiceQualityGuidelinesv2.pdf 
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A2.76 There are currently no financial incentives in place for the DNSPs. 

Australia – Service target performance incentive scheme70 

A2.77 The Australian Energy Regulator (AER) sets a service target performance regime to be 
applied to TransGrid for the regulatory control period.  The service target performance 
incentive scheme aims to encourage transmission network providers (TNSPs) to maintain 
or improve the quality of service provided to customers.  The scheme has two 
components, a service component and a market impact of transmission congestion 
(MITC) component (the market impact component). 

A2.78 The service component of the scheme provides incentives in the operation of the network 
to maximise transmission circuit availability, minimise loss of supply event frequency and 
minimise average outage duration.  These incentives mean that TransGrid needs to 
consider the impact of its actions on customers when making operational management 
decisions, such as taking lines out of service for maintenance or augmentation. 

A2.79 Service component caps and collars are calculated by reference to proposed 
performance targets.  Performance targets are based on the TNSP’s performance history 
over the previous five years, and are subject to adjustments to allow for statistical outliers, 
increases in planned capital works and material changes to regulatory obligations.  

A2.80 The revenue cap form of regulation allows TNSPs to earn up to a maximum allowed 
revenue (MAR) within a regulatory year.  The National Electricity Rules provide that the 
maximum revenue increment or decrement that a TNSP may receive as a result of the 
operation of the service target performance incentive scheme must be in a range of 1 and 
5 per cent of MAR.  Under the current scheme 2009/10-2013/14, the maximum revenue 
at risk is 1 per cent of a TNSP’s MAR. 

Incentive Schemes Based on Relative Quality of Service 

Practical examples 

Ofwat:  The Overall Performance Assessment 

A2.81 The Overall Performance Assessment allows Ofwat to compare the quality of the overall 
service provided to customers, and it informs customers and other interested parties 
about the performance of their local water company relative to other companies.  The 
Overall Performance Assessment incentivises companies to improve and maintain 

                                                 

70  AER: First proposed Electricity transmission network service providers service target performance incentive scheme, explanatory 
statement and issues paper, January 2007 

 http://www.aer.gov.au/content/item.phtml?itemId=709408&nodeId=c39519a9262b0afe328e3789e7001540&fn=STPIS%20explana
tory%20statement.pdf 
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services relative to each other, as relative performance is taken into account when Ofwat 
sets the limits for the prices companies can charge customers.71 

A2.82 The key areas and contributing measures included are: 

(a) water supply (water pressure, interruptions to supply, hosepipe bans, and drinking 
water quality); 

(b) sewerage service (sewer flooding incidents and risk of flooding); 

(c) customer service (written complaints, billing contacts, billing metered customers, 
telephone answering, telephone access, services to customers with special needs, 
supply-pipe repair policies, debt and revenue policies, complaint handling, 
compensation, and provision of information to customers); and 

(d) environmental impact (leakage, sewage treatment works, pollution incidents from 
water and sewerage activities, and sludge disposal). 

A2.83 Some of the measures described above are assessed at an absolute level (see previous 
section, Incentive Schemes Based on Absolute Quality of Service) whereas a 
comparative assessment is carried out for others, such as flooding from sewers and ease 
of telephone contact.72 

A2.84 Ofwat announced in PR09/09 “Ofwat’s review of the OPA and regulation of service to 
consumers” (March 2008) their intention to replace the OPA with a new mechanism, the 
service incentive mechanism, which would replace the OPA from April 2010. 

A2.85 Scoring for the service incentive mechanism will be based on a score for a quantitative 
measure of customer experience and a score for a qualitative measure for customer 
experience.73 

(a) The first customer experience measure (the ”quantitative measure”) reflects the 
number of complaints and telephone contacts received by companies.  It measures 
the number of complaints at different stages of the complaints process – from a 
customer making an initial phone call to their company, to the customer asking the 
Consumer Council for Water to investigate a complaint.  It also takes account of 
whether or not the company resolved the customer’s problem the first time. 

                                                 

71  Ofwat, Levels of service for the water industry in England and Wales 2006-07 
 http://www.ofwat.gov.uk/regulating/reporting/rpt_los_0607.pdf 
72  Ofwat, Performance of the water companies in England and Wales 2007-08; 
 http://www.ofwat.gov.uk/regulating/reporting/rpt_los_2007-08suppinfo.pdf#page=4 
73  Service incentive mechanism – a consultation on moving forward from the overall performance assessment; 
 http://www.ofwat.gov.uk/consultations/pap_con_090807sim.pdf?download=Download# 
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(b) The second customer experience measure (the ”qualitative measure”) reflects how 
satisfied consumers are with the quality of service they receive from their company.  It 
is based on a survey of consumers who have had direct contact with their company – 
for example consumers who request a service or make a complaint.  The survey asks 
consumers how satisfied they were with the way the supplier resolved their billing or 
operational issue.  Operational issues include complaints like a consumer reporting 
sewer flooding at their property. 

Netherlands Competition Authority: “Q-factor” 

A2.86 The regulatory system for regional electricity grid managers in the Netherlands is based 
on yardstick competition in which the performance of the grid managers relative to each 
other is compared.  The average performance of all the grid managers is taken as the 
starting point.  Total revenues are set on a CPI-X+Q basis. 

A2.87 The Netherlands Competition Authority determines the appropriate discount to promote 
efficient operations (“the x factor”), the quality term (the “q factor”) and the volume 
parameter of each tariff-relevant component separately for every grid manager over the 
regulatory period. 

A2.88 Quality regulation, the q factor, gives grid managers an incentive to supply the right level 
of quality.  The experience of customers in relation to the reliability of the grid of the 
respective grid manager is translated into the number of interruption minutes and is 
central to the q factor.  If a grid manager invests more in quality, this will reduce the 
number of interruption minutes, thus providing higher quality than other grid managers 
(and performing above average).  The grid manager may therefore charge higher tariffs.74 

Pennsylvania Utilities Commission (PUC):  Service Quality Benchmarks 

A2.89 The Pennsylvania Utilities Commission (PUC) established service quality standards for 
electric distribution companies in 1998, and for natural gas distribution companies in 
2000.  The standards are reported to the Commission on an annual basis by those 
distributors who have more than 100,000 customers.  Smaller distributors are not required 
to report on the standards; however, they are required to mail out customer surveys and 
report the results of these surveys to the Commission. 

A2.90 Service quality reporting requires distributors to report on the following standards: 

(a) telephone access; 

(b) billing frequency; 

                                                 

74  Netherlands Competition Authority, Q-factor method decision;  
 http://www.nma-dte.nl/images/Method%20Decision%20Q-factor%20RNB%20E%20102282-21_tcm7-94595.pdf 
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(c) meter reading; and 

(d) response to customer disputes. 

A2.91 The results for each company are presented to the public by the regulator for comparative 
purposes, and used by the regulator to identify issues.75 

Discretionary Award Schemes 

Practical examples 

Ofgem:  Customer Service Reward Scheme for Distribution Network Operators   

A2.92 The electricity distribution customer service reward scheme is designed to encourage 
better service for customers in areas that cannot be easily measured or incentivised.  The 
scheme is designed to reward the performance of distribution network operators (DNOs) 
that exceed their licence requirements and demonstrate “a holistic approach to promoting 
best practice embedded in broader business processes”,76 rather than to reward one-off 
initiatives. 

A2.93 The scheme focuses on three broad categories: 

(a) priority customer care initiatives; 

(b) initiatives relating to corporate social responsibility; and 

(c) wider communication strategies. 

A2.94 Each year, a total reward of £1 million is available across the chosen categories, although 
the full amount is not necessarily awarded.  Entries from distribution companies are 
judged by a multidisciplinary independent panel. 

A2.95 For the 2009-10 scheme, a £600,000 reward will be available for wider communication 
strategies, and a £400,000 reward will be available for corporate social responsibility.  In 
the previous year, £500,000 was made available for priority customer care and £500,000 
for corporate social responsibility. 

                                                 

75  Pennsylvania Utilities Commission, 2008 Customer Service Performance Report; 
 http://www.puc.state.pa.us/General/publications_reports/pdf/Quality_Of_Service_Rpt_08.pdf 
76  Ofgem, Report on the Electricity Customer Reward Scheme 2008-09; 
  http://www.ofgem.gov.uk/Networks/ElecDist/QualofServ/CustServRewSch/Documents1/Decision%20Report%20for%202008-

09%20Electricity%20Distribution%20Customer%20Service%20Reward%20Scheme.pdf 
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Guaranteed standards of performance with consumer compensation 

Practical examples 

Ofgem, UK:  Electricity distribution network operators 

A2.96 Guaranteed standards set out service levels that must be met by each distribution 
company.  These standards have been set to guarantee a level of service that is 
reasonable to expect companies to deliver in all cases, and cover the following areas:77 

(a) responding to operation of distributor’s fuse; 

(b) supply restoration – normal conditions; 

(c) supply restoration - multiple interruptions; 

(d) estimating charges for connection; 

(e) notice of planned interruption to supply; 

(f) investigation of voltage complaints; 

(g) making and keeping appointments; 

(h) notification of payments owed under the guaranteed standards; and 

(i) supply restoration (different guaranteed standards apply for differing weather 
conditions; and in the Highlands and Islands). 

A2.97 If the distribution company fails to meet the level of service required, it must make a 
payment to the customer.  The payments that must be made vary for each performance 
standard.78  There is no maximum revenue exposure, rather there are fixed penalties for 
non-compliance with the minimum service levels. 

Australian Energy Regulator:  Electricity distribution network service providers 

A2.98 The Australian Energy Regulator (AER) employs a service target performance incentive 
scheme (STPIS) for the distribution network service providers. 

                                                 

77  Guaranteed standards: Ofgem guidance and proposals on best practice – electricity distribution;  
 http://www.ofgem.gov.uk/Networks/ElecDist/QualofServ/GuarStandds/Documents1/13882-

Guidance%20_distribution_%20April%202006.pdf 
78  Ofgem, Table of guaranteed standards;  
 http://www.ofgem.gov.uk/Pages/MoreInformation.aspx?docid=41&refer=Networks/ElecDist/QualofServ/GuarStandds 
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A2.99 The STPIS also contains a guaranteed service level (GSL) component which is designed 
to improve service to customers receiving poor service and act as a recognition payment 
to customers that have received poor service.79 

A2.100 The expected volume of GSL payments is estimated using current performance and is 
included in the annual revenue requirement set out in the distribution determination made 
by the AER. 

A2.101 The GSL component of the scheme is uncapped and applies different thresholds of 
performance to different parts of the network for the following interruption parameters:80 

(a) frequency of interruptions; 

(b) duration of interruptions; 

(c) total duration of interruptions; 

(d) time taken for streetlight repair; 

(e) time taken for new connections; and  

(f) notice of planned interruptions. 

A2.102 Payments are required to be made to customers automatically without requiring an 
application from the customer. 

Incentive schemes for achievement of environmental outputs 

Practical examples 

Ofgem:  Loss Incentive Scheme for Distribution Network Operators 

A2.103 Distribution losses are the difference between the electricity entering the distribution 
system network and the electricity leaving the network.  They can occur both because of 
technical reasons (due to the physics of electricity distribution) and non-technical reasons 
(e.g. theft).   

A2.104 There is a direct environmental and financial cost associated with distribution losses:  
technical losses are directly related to carbon emissions and impact on generation 

                                                 

79  AER, Electricity distribution network service providers, Service target performance incentive scheme, 2009;  
 http://www.aer.gov.au/content/item.phtml?itemId=728340&nodeId=3df936f30d61a12c6ba6609cf95ba034&fn=Final%20decisi 

on%20%E2%80%93%20Amended%20distribution%20STPIS%20(15%20May%202009).pdf 
80  AER, Electricity distribution network service providers, Service target performance incentive scheme, 2009; 
 http://www.aer.gov.au/content/item.phtml?itemId=728340&nodeId=e78c6918dbd53c5f506f6b7c0f2d01c7&fn=Appendix%20C 

%20%E2%80%93%20Amended%20distribution%20STPIS%20(15%20May%202009).pdf 
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capacity; and all losses have to be paid for by users of the distribution network.  Thus, any 
reduction in lost electricity will have positive financial and environmental benefits.   

A2.105 A losses incentive scheme was implemented by Ofgem in the last distribution price 
control review.  This entails an allowed loss percentage for each distribution network 
operator (DNO) based on that DNO’s own historic performance.  DNOs receive a 
financial reward on a per MWh basis when their measured losses outperform their target 
level, and they have to pay a financial penalty for each MWh above this target.   

A2.106 The loss incentive scheme provides DNOs with an incentive to reduce both technical and 
non-technical losses.  With some types of non-technical losses the true incentive is higher 
as, by discovering and correcting the source of the loss, the DNO is able to increase its 
allowed revenues by: 

(a) the loss incentive; and 

(b) the distributed volume incentive.81 

Feed-in Tariffs:  Renewable Energy in Germany 

A2.107  A feed-in tariff is an incentive structure designed to encourage the adoption of renewable 
energy.  The tariffs place a legal obligation on utilities and energy companies to purchase 
electricity produced from renewable sources at an “above-market” price per unit. 

A2.108 Feed-in tariffs were first introduced in Germany as early as 1990.  The legislation required 
utilities to connect renewable energy generators to the grid, and to buy the electricity 
produced at a rate of 65-90 per cent of the average tariff charged per unit to end-users. 

A2.109 In 2000, a new Renewable Energy Sources Act was introduced which built on the earlier 
renewable energy policy.  The Act introduced a differentiation in tariff rates depending on 
the renewable energy type, size and site; and it replaced the previous legislation’s 
percentage-based rates with fixed rates over a 20-year period.  Annual digression rates 
(i.e. the rates at which the guaranteed tariff will reduce each year) were also set in the 
amendment, ranging from 1-6.5 per cent annually depending on the technology. 

A2.110 The tariff rates are set for each renewable technology taking into account their differing 
generation costs, and to ensure profitability.  The extra cost of the favourable tariff is 
normally passed on from suppliers to consumers, and is shared among all energy 
consumers. 

                                                 

81  Ofgem, Electricity Distribution System Losses: Non-technical Overview; 
 http://www.ofgem.gov.uk/Networks/ElecDist/Documents1/Sohn%20Overview%20of%20Losses%20FINAL%20Internet%20version

.pdf 
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Requirement for carbon pricing in investment plans 

Practical examples 

Ofwat:  PR09 

A2.111 As stated in Ofwat’s Framework and Approach to setting price limits for 2010-2015,82 
“each company should audit and quantify the greenhouse gas impact of its proposed 
strategy, and develop a clear analysis of the balance between local environmental quality 
improvements and the wider impacts of greenhouse gases”. 

A2.112 Each water company must demonstrate that it has taken into account carbon costs when 
planning and making investment decisions. 

A2.113 Ofwat requires cost-benefit analysis to be carried out on all components of each water 
company’s proposed investment programme.  This approach allows the company to 
show that its choice of outputs to achieve the prescribed outcomes maximises net benefit, 
and encourages the company to consider low-carbon options as the shadow price of 
carbon83 is included in assessing both capex and opex.   

A2.114 Ofwat highlights that climate change mitigation strategies should include the development 
of renewable energy sources.  Ofwat considers the generation of renewable energy to be 
appointed business only in cases where there are natural synergies with the company’s 
core functions (for example, combined heat and power at sewage treatment works and 
hydroelectric schemes on reservoir outlets and overflows) and where they can be shown 
to be cost beneficial. 

California Public Utilities Commission:  Carbon Adder84 

A2.115 Carbon adders are a means of accounting for possible future costs of mitigating 
greenhouse gas emissions.  It is an expected future price for carbon equivalent emissions 
that is assumed when comparing investment options.  They are used to compare, for 
example, the cost of fossil fuel and renewable generation and demand-side management 
investments.   

A2.116 Taking the cost of carbon into account, an investment is considered to be more cost-
effective if it avoids CO2 emissions at an incremental cost equal to the value of the carbon 
adder. 

                                                 

82  Ofwat, Setting price limits for 2010-2015: Framework and Approach;  
 http://www.ofwat.gov.uk/pricereview/pap_pos_pr09method080327.pdf 
83  Government guidance (from DECC) has recently been updated and replaces the Shadow Price of Carbon with non-traded price of 

carbon for the purpose of cost-benefit analysis. 
84  PEW Centre on Global Climate Change, California PUC Carbon Adder; 
 http://www.pewclimate.org/node/4154 

www.europe-economics.com 184

http://www.ofwat.gov.uk/pricereview/pap_pos_pr09method080327.pdf
http://www.pewclimate.org/node/4154


Appendix 2:  Practical examples: Regulatory Tools which deal with Incentives 

A2.117 In 2004, the California Public Utilities Commission (PUC) approved a requirement that a 
carbon adder ($12.30 per tCO2) should be included in resource plans for three of 
California's utilities (Pacific Gas and Electric Company, Southern California Edison, and 
San Diego Gas and Electric Company).  In 2005, the California PUC implemented a cost 
of $8 per tCO2 (as a proxy for the future cost of a carbon constraint). 

Innovative zones on networks 

Practical examples 

Ofgem:  Registered Power Zones 

A2.118 In November 2004, Ofgem published its final decisions on the Registered Power Zones 
(RPZs) scheme and in 2005 published its additional guidance on their functioning.   

A2.119 The primary aim of RPZs is to encourage the DNOs to apply technical innovation in the 
way they pursue investment in, and operation of, their networks.  The incentives provided 
by RPZs are designed to create a risk/reward balance that is consistent with research, 
development and innovation. 

A2.120 RPZs are focused specifically on the connection of generation to distribution systems.  
They are intended to encourage DNOs to develop and demonstrate new, more cost-
effective ways of connecting and operating generation, that will deliver specific benefits to 
new distributed generators and broader benefits to consumers generally. 

A2.121 Ofgem registers, but does not “approve”, RPZ projects and may seek advice from an 
independent panel in relation to the innovation content and potential benefits of an RPZ 
proposal.  The generator(s) directly involved in the innovation are informed of the RPZ 
proposal by the DNO and any technical and commercial impacts it might have compared 
with the extant connection option, as part of the negotiation of a connection agreement.85 

A2.122 There are currently three RPZs in the UK, operated by different DNOs: 

(a) Skegness and The Fens, operated by Central Networks; 

(b) Island of Orkney, operated by Scottish Hydro Electric; 

(c) Marsham primary, operated by EDF Energy. 

A2.123 The technologies tested in RPZs are not expected to be rolled out onto the national 
network before 2010. 

                                                 

85  See Ofgem, 2005 Further Details of the RPZ scheme: Guidance Document, available at  
 http://www.ofgem.gov.uk/NETWORKS/TECHN/NETWRKSUPP/INNOVAT/Documents1/10499-11805.pdf 
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Comreg:  Test &Trial Ireland 

A2.124 In 2005, ComReg launched Ireland's Wireless Test and Trial Licensing Programme - Test 
& Trial Ireland. 

A2.125 The programme allows the test or trial of wireless communications devices in Ireland and 
has been designed in conjunction with the industry to support the needs of the wireless 
research and development community in Ireland. 

A2.126 Although not on a specific physical network, as it refers to the testing of wireless 
technologies, Test&Trial Ireland allows users to access the radio spectrum in an easy and 
inexpensive manner in order to facilitate innovative activities in the telecommunications 
industry. 

A2.127 All available radio frequency bands can be considered for either a test or a trial licence, 
including many frequencies that are in the radio spectrum "sweetspot" and that are ideal 
for mobile communications in Ireland or any regional or geographic market.86 

A2.128 A number of telecommunications companies such as Vodafone, RTE and Ericson, as well 
as universities such as Trinity College Dublin, have already made use of Test&Trial 
licences. 

R&D Subsidies 

Practical examples 

California Energy Commission:  R&D subsidies 

A2.129 The California Energy Commission (CER), through its Research Development and 
Demonstration (RD&D) Division, supports energy research, development, and 
demonstration.  RD&D activities include providing contracts and grants for research and 
development of energy technologies and related scientific activities.  

A2.130 The Division administers a total of $83.5 million in public interest energy research funds 
annually – $62.5 million for electricity and $21 million for natural gas.  

A2.131 Funding efforts are focused on a number of programme areas such as buildings 
efficiency, demand response, clean advanced electrical generation, advanced grid 
technology, energy-related environmental research, climate science, 
industrial/agricultural/water end-use energy efficiency, renewable energy technologies, 
transmission and distribution, and transportation. 

                                                 

86  See Test&Trial Ireland website: http://www.testandtrial.ie/ 
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A2.132 The RD&D's Division also provides oversight and detailed policy direction for the Public 
Interest Energy Research (PIER).  

A2.133 The CER relies on strategic partnerships to help carry out its RD&D activities.  
Partnerships are used to avoid duplication, build on successful RD&D work, generate new 
ideas, leverage public and private investments, and ensure that the RD&D portfolio 
provides benefits to the state's electric and natural gas customers.  Such partnerships 
facilitate interagency research co-ordination and co-operation and often include other 
state agencies, local and regional entities, industry, utilities and researchers.  

A2.134 Additionally, the Energy Commission taps into California's diverse and substantial 
research capabilities at state universities, national laboratories, and high-tech 
companies.87  

R&D subsidies in Italy 

A2.135 The Ministry of Economic Development manages a number of programmes which 
encourage R&D expenditure from private companies.  The majority of funds are allocated 
to the fund for technological innovation (FTI) which finances project up to 100 per cent of 
their costs.  In 2008, the overall amount of funds allocated to the FTI was in the region of 
€35 million. 

A2.136 Up to 40 per cent of the contribution can be given in the form of a grant, while the 
remaining 60 per cent is usually given in the form of a loan at very low interest rates.  
There are no projects which are excluded from potential access to the fund, although the 
Ministry regularly publishes guidelines on the areas which are deemed to be more 
important from a strategic point of view. 

Negotiated Third Party Access 

Practical examples 

Ofwat:  Water Supply Licensing   

A2.137 The Water Industry Act 1991 (as amended in 2003) permits a company that holds a 
Water Supply Licence to have access to a water company’s supply system to enable the 
licensee to supply water to eligible premises.  Currently, new companies can only supply 

                                                 

87  See the CER website at http://www.energy.ca.gov/research/index.html 
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A2.138 New companies can supply water to eligible customers by applying for one of the 
following:88 

(a) A retail licence – a retail Water Supply Licence permits the supplier to purchase a 
wholesale supply of water from a water company and to retail it to customers at 
eligible premises. 

(b) A combined licence – a Water Supply Licence that allows the holder to introduce 
water into a water company’s supply system and deliver this water to eligible 
customers through the water company’s supply system. 

A2.139 With regard to developing access terms, all appointed water companies have to develop 
access codes that include indicative access prices.  These access codes must be 
published and reviewed each year. 

A2.140 The application procedure for a firm wishing to negotiate access may consist of the 
following stages: 

(a) introduction stage – at which the combined licensee may contact the water undertaker 
with an initial expression of interest to negotiate terms for access; 

(b) initial application – at which the water undertaker receives an outline proposal from 
the licensee; 

(c) detailed application – at which the licensee makes a formal application to the water 
undertaker; and 

(d) detailed contract negotiations – which may begin at the initial application stage.  It is at 
this stage that terms are discussed and agreed or rejected.   

A2.141 Existing water companies can compete by setting up associate companies.  The licences 
of such associate companies allow them to operate anywhere in England and Wales, 
except in the supply region of their parent water company. 

A2.142 Professor Martin Cave led an independent review of competition and innovation in water 
markets between March 2008 and April 2009.  The Review published its final report on 22 
April 2009 with recommendations to Ofwat, the Environment Agency and the Drinking 
Water Inspectorate.  The UK Government responded to the final report in its Budget 2009.  
As noted in the Cave Review, negotiated access has failed to promote competition 
effectively in the water sector:89 

                                                 

88  Ofwat, Water Supply Licensing, Guidance on Access Codes Version 6; 
 http://www.ofwat.gov.uk/competition/wsl/gud_pro_accesscodes.pdf 
89  Independent Review of Competition and Innovation in Water Markets: Final Report, Professor Martin Cave, April 2009; 
 http://www.defra.gov.uk/environment/quality/water/industry/cavereview/documents/cavereview-finalreport.pdf 
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“The Water Supply Licensing regime introduced in 2005 established a common carriage 
model of competition, but it was flawed in conception and implementation.  As a result, 
only one customer has recently been able to switch to a new supplier.”   

German Electricity Industry 

A2.143 The German electricity supply market was fully liberalised in 1998.  The new Energy Act: 

(a) mandated full customer liberalisation, so that all end-users could choose their retailer; 

(b) does not restrict vertical integration; and 

(c) introduced negotiated third party access to the network (with ex post control of 
possible abuse handled by the Cartel Office). 

A2.144 The Transmission System Operators were obliged to open their network and give 
distribution companies and energy consumers the possibility of choosing their supplier.  
Terms of access were negotiated through Access Agreements between suppliers and 
consumer associations.  A modification to the process required negotiated access 
charges to be published in a bid to boost market transparency. 

A2.145 None of the potential competitors was involved in these proceedings to establish the 
Access Agreements.  In June 2003, the European Commission decided that all Member 
States had to establish a national regulator.  The Federal Network Agency 
(Bundesnetzagentur) was set up as a result, and its new duties include the supervision of 
network access charges and the introduction of an incentive based regulatory regime 
(negotiated access has now been replaced with regulated third party access). 

Ofgem:  Gas storage 

A2.146 Gas Storage is principally used to meet seasonal and short-term variations in demand.  
Gas is injected during the summer period during times of low demand and withdrawn 
during the winter period to meet higher demand.  Gas storage can also be used in 
meeting the short-term fluctuations in weekly and daily demand.  This allows suppliers to 
supplement gas supplies from storage during periods of increased demand rather than 
purchasing expensive short-term gas. 

A2.147 The Second Gas Directive repealed the First Gas Directive but retained the option for 
Member States to meet the third party access (TPA) requirements through implementing 
either a negotiated or regulated TPA regime.  The default access regime for a gas storage 
facility is that it is operated under negotiated TPA (nTPA) compliant arrangements; this 
refers to arranging supply contracts on the basis of voluntary commercial agreements 
negotiated in good faith. 

A2.148 For new storage facilities or for existing facilities which are, or are to be, upgraded, there 
are two routes for exemption - the facility can be granted an exemption if either:  the use 

www.europe-economics.com 190



Appendix 2:  Practical examples: Regulatory Tools which deal with Incentives 

of the facility by other persons is not necessary for the operation of an economically 
efficient gas market; or, if the following requirements are met:90 

(a) The facility or the significant increase in its capacity will promote security of supply. 

(b) The level of risk is such that the investment to construct the facility or to modify the 
facility to provide for a significant increase in its capacity would not be or would not 
have been made without the exemption. 

(c) The facility is or is to be owned by a person other than the gas transporter who 
operates or will operate the pipeline system connected or to be connected to the 
facility. 

(d) Charges will be levied on users of the facility or (as the case may be) the increase in 
its capacity. 

(e) The exemption will not be detrimental to competition, the operation of an economically 
efficient gas market, or the efficient functioning of the pipeline system connected or to 
be connected to the facility. 

(f) The Commission of the European Communities is or will be content with the 
exemption. 

Regulated Third Party Access with Non-discriminatory Tariffs 

Practical examples 

Local Loop Unbundling in Europe:  the British Case  

A2.149 Local Loop Unbundling (LLU) enables operators to connect directly to the consumer via 
the incumbent operator’s copper local loops (BT’s, in this case) and then add their own 
equipment to offer broadband and other services.  This process involves operators 
accessing BT’s local exchange buildings to connect to BT’s network of copper lines which 
connect them to homes and businesses. 

A2.150 EC Regulation on Local Loop Unbundling (EC/2887/2000) came into force on 2 January 
2001.  The Regulation requires incumbent operators throughout Europe to offer 
unbundled access to their local loops on reasonable request.  As well as mandating local 
loop unbundling, the Regulation also requires the incumbents to offer shared access and 
sub-loop unbundling. 

                                                 

90  Ofgem, The Second EU Gas Directive and storage regulation Great Britain; 
 http://www.ofgem.gov.uk/Markets/WhlMkts/CompandEff/TPAccess/Documents1/9481_26104.pdf 
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A2.151 Ofcom’s approach on LLU focuses on two key areas:  process and price.  With regard to 
price, Ofcom publishes a maximum price that BT can charge its competitors to rent a fully 
unbundled local loop.  The ceiling is designed to promote competition in the broadband 
market by ensuring that BT's charge is fair, reasonable and cost-oriented.  In setting the 
ceiling, Ofcom takes into account how much it costs BT to lay and maintain the copper 
access network connecting homes and businesses to its exchanges, and BT's cost of 
capital.91 

Dutch Office of Energy Regulation (DTe):  Natural Gas sector 

A2.152 The owners of a downstream pipeline system are required to appoint a network company 
to operate the network subject to various regulations.  Network operators are obliged to 
provide connections to their network and to provide transport services.  Published 
transport tariffs are set by the regulator DTe. 

A2.153 The Gas Act (2000) defines a gas transportation network as gas transportation pipelines 
not including pipelines that form part of production or storage projects.  Access to 
downstream pipelines is regulated by a system of regulated third party access (whereas 
access to gas storage facilities is regulated by a hybrid system of regulated and 
negotiated third party access). 

A2.154 The DTe sets tariff structures and determines the maximum tariffs for the provision of 
transportation services and ancillary services by each network company.  As prescribed 
by the regulations, the terms and conditions that a network company applies must be 
reasonable, transparent and non-discriminatory. 

Unbundling of Monopoly Activities 

Practical examples 

UK Electricity Market 

A2.155 In England and Wales, the electricity transmission company (National Grid) is fully 
ownership unbundled (ScottishPower and SSE which own the transmission networks in 
Scotland are part of vertically integrated groups), while in the case of distribution, some 
distribution systems are fully unbundled in terms of ownership, while others are part of 
vertically integrated groups.  The UK electricity market is split into three distinct 
components:92 

(a) Generators.  These companies are responsible for generating electricity.   

                                                 

91  The regulated price is determined on the basis of a bottom-up LRIC model. 
92  National Grid website; 
 http://www.nationalgrid.com/uk/ 
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(b) Networks (transmission and distribution companies).  Generated electricity flows into 
the national transmission network and through to the regional distribution networks.  
Distribution Network Operators (DNOs) are the owners and operators of the network 
of towers and cables that bring electricity from the national transmission network to 
the end users.   

(c) Suppliers.  These are the companies which supply and sell electricity to the 
consumer.  

A2.156 While separate ownership of distribution and supply is required in the gas sector, the 
requirements are less stringent in the electricity sector.  Distribution and supply 
companies require separate licences and these have to be undertaken by separate legal 
entities.  The companies can still be affiliated under common group ownership but there 
can be no interaction between the staff and finances of these companies.  As part of its 
licence conditions the National Grid Company cannot own or operate any generation 
business.   

Dutch Railway Sector 

A2.157 The European Union initiated a process of institutional changes in European railways in 
order to improve the position of this mode of transport.  The institutional changes 
prescribed by the European Union included separation between network management 
and operation, third party access to the infrastructure, rules regarding the allocation of 
slots, and rules for pricing of network use.93 

A2.158 Following the EU directives, the Dutch government imposed several changes on the 
Dutch railway industry.  The current Railway Act came into force in 2005; it implements 
various EC Directives relating to market access and fair pricing.  The legislation 
introduced a separation between infrastructure and transport and aims to ensure a 
competitive market for freight transport and passenger transport. 

A2.159 The main railway infrastructure is managed by ProRail, who manage the main 
infrastructure, and Keyrail who manage a dedicated freight line.  Passenger transport on 
the main railway network is mainly provided by NS, a train service provider (there are 30 
operating companies in total).94  All operators, both freight and transport, enter into 
agreements with ProRail and Keyrail on the use of and access to the railway network. 

                                                 

93  Vertical separation and competition in the Dutch rail industry: A cost-benefit analysis, Mulder et al; 
 http://home.hetnet.nl/~machiel.mulder/pdf/StockholmRail.pdf 
94  The Brittleness of Unbundled Train Systems, Steenhuisen and de Bruijne; 
 http://esd.mit.edu/symp09/presentations/day3.session3c.steenhuisen.pdf 
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APPENDIX 3:  REGULATORY TOOLS WHICH DEAL WITH RISK 

Introduction 

A3.1 In this section we identify and analyse the tools that can be used to deal with risk.  It 
includes the following:  

(a) Identification of the regulatory tools to deal with risk; 

(b) Assessment of tools 

A3.2 In our assessment of the tools we consider: 

(a) Description and relevant context which the tool can be used in including the risk(s) 
which the tool can be used to address 

(b) Pros and cons of the tool 

(c) Impact of the tool on risk 

(d) Impacts that the tool may have on incentives 

(e) Impacts at different stages of the value chain 

(f) Practical examples of the tool (these are given in appendix 4) 

Identification of the regulatory tools which deal with risk 

A3.3 Ofwat employs a number of methods, both during the five-yearly price control review and 
at the price review, which limit the exposure of firms to certain risks: 

(a) Tools used during the five-yearly price control review: 

– Indexation of the price control; 

– Interim determinations (or re-openers) 

(b) Tools used at the price review: 

– Revenue correction mechanism; and  

– Logging up. 

A3.4 Other tools to address risk used by other regulators are: 

– Risk sharing approaches – the price control only exposes the companies to a 
share of particular costs or of any under- or over-spend.  These were used by 
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Ofgem in Transco’s 2002 price review; and by the CER in Bord Gais networks 
2007 price determination. 

– Revenue drivers– allow revenue allowances to vary as a specific variable 
(predominantly demand related) changes.  Ofgem used revenue drivers to fund 
specific network enhancement projects required to provide transmission capacity 
for new renewable generation plants at the 2007 gas distribution price control. 

– Cost pass through; either total or up to a certain limit such as that used by the 
CAA at Q4 to provide for unanticipated increases in security costs. 

– “Aiming up” – the regulatory allowance for cost of capital or other building blocks 
of the price control can be “aimed up” to allow for uncertainty or fluctuations in 
input prices.  In its advice on the London airports price control in 2007, the 
Competition Commission (CC) aimed up a number of estimated parameters in the 
WACC calculation. 

– Grandfathering tradable capacity rights.  In South Australia water companies have 
an ongoing right to a specified share of the water resource, this can be sold or 
transferred to other companies permanently or for a limited period. 

– Cost of capital. This determines the allowed return on the regulatory capital value, 
and is a standard regulatory tool used by most regulators. 

– Innovation zones on networks.  These have been used by Comreg to allow the 
test or trial of wireless communications devices in Ireland. 

– Guaranteed standards of performance with customer compensation.  These have 
been used by Ofgem. 

A3.5 The tools described later in this section are summarised in Table A3.1 below. 
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Table A3.1: Tools for dealing with different types of risk 

Name of tool Effect of tool on risk allocation Risks it can be used to address 

Indexation Transfers risk from company to customer. Changes in inflation/deflation; 
changes in materials costs; 
changes in wage costs. 

Interim reviews Allows regulator to distribute risk between 
customer and company. 

Event risk; political risk. 

Logging up/ logging-
down 

Transfers risk from company to customer; 
creates risk that future customers may pay 
for expenditure than benefited previous 
customers. 

Cost overrun; asset condition/ asset 
failure; event risk. 

Error correction 
mechanisms 

Lower exposure to upside and downside 
risks of both customer and company. 

Risks altering revenues a company 
earns, e.g. changes in input costs. 

Cost pass through Transfers risk from company to customer. Event risk; taxation changes; 
changes in input costs. 

Risk-sharing 
approaches 

Allows regulator to apportion risk between 
customer and company. 

Cost overrun; asset condition/ asset 
failure; event risk; service risk; 
changes in inflation/ deflation; 
changes in material costs. 

Revenue drivers Reduces upside and downside risk to 
companies. 

Volatility in demand for water; loss 
of customers. 

Innovation zones on 
networks 

Reduces risk associated with using new 
technologies. 

Stranded assets; service risk as a 
result of innovation. 

Cost of capital Ensures firm gets a return on its RAB 
sufficient to compensate for systematic 
risks. 

Systematic risks. 

“Aiming up” Transfers part of risk of allowances being 
too low from company to customer.  
Reduces longer term risk to customer of 
underinvestment. 

Systematic risks in WACC; other 
risks if used for other elements of 
price control which could include: 
changes in material costs; changes 
in wage costs. 

Grandfathering 
tradable capacity rights 

Transfers risk of insufficient capacity to 
new entrants. 

Abstraction licence trading 
arrangements; lack of capacity. 

Guaranteed standards 
of performance with 
customer 
compensation 

Allows regulator to apportion risk between 
customer and company, depending on 
what standards are set and the level of 
compensation for breach of standards. 

Service risk; event risk. 

Source: Europe Economics 

Assessment of tools 

A3.6 The regulatory tools set out above are now described and assessed below. 

Indexation 

Description  

A3.7 RPI-X regulation indexes price caps to changes in consumer prices across the economy 
as a whole - the Retail Price Index (RPI).  However, there are sometimes certain cost 
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elements which are more closely tied to an index other than the RPI.  In such cases a 
regulator may choose to index those cost elements to an alternative index. 

A3.8 Indexation of cost allowances to a specific index reduces the risk to regulated companies 
from unanticipated cost rises; and also means that companies do not receive windfall 
benefits from cost rises in the economy as a whole if they do not apply to the specific 
costs in question.  

A3.9 Ofwat currently uses the construction output price index (COPI) as the index for 
assessing capital price inflation.  For the Bord Gais Networks review revenue 20078-
2011/12 the CER used the Irish harmonised index of consumer prices (HICP) as the 
correction factor (to allow for inflation) in the price control formula. 

Pros and Cons 

Pros 

A3.10 Indexation allows changes in costs to be taken into account which may be better 
measured by an index other than the RPI (or whatever is the main inflation measure used 
in the price control formula). 

Cons 

A3.11 It may not be clear what is the best index to use for particular costs, and there may be 
lobbying for a particular favoured index to be used.  Indexing to a different index 
introduces added complications and uncertainties to the price control formula. 

Impact of the tool on risk 

A3.12 Indexation transfers the risk from price changes of certain cost elements from regulated 
companies to customers.  Although as explained above the extent of the transfer of risk 
depends on how closely the chosen index reflects costs incurred by companies and the 
speed at the costs incurred by companies are reflected in changes to the index. 

A3.13 Risks this tool could be used to address include: changes in inflation/deflation; changes in 
material costs; changes in wage costs.  

Impacts that tool may have on incentives 

A3.14 The tool may reduce the incentive for companies to make efficiency savings in particular 
areas (i.e. the costs that are indexed).  However, this would depend on how the price 
formula was constructed as the company may still be able to benefit from efficiency gains 
even though costs are indexed. 
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Interim Reviews 

Description  

A3.15 At an interim review (or re-opener) the regulator reviews particular issues and determines 
a new price control (or incremental control) for the regulated company.  This tool allows a 
regulator to re-open the price control to take account of costs related to particular events, 
such as significant external shocks or material changes in circumstances.  The tool 
therefore reduces the risk the company faces from the occurrence of certain events/ 
issues.  Several options exist for the design of interim review mechanisms:  

(a) Interim reviews can be either symmetric (where both the company and the regulator 
can request one) or asymmetric (where only the company can request one). 

(b) The events under which an interim review can be requested may be defined by the 
regulator or left open.  There may also be a materiality test to determine whether an 
interim review is appropriate (i.e. a review might only be permitted if the changes in 
costs, receipts or revenues are above a certain level). 

(c) The interim review may be investment-specific or company-wide.  In other words, the 
review may only consider costs related to a specific investment or event, or it may 
become a full price review considering other issues such as efficiency savings and 
other costs. 

A3.16 Many price controls include some provision for the price control to be re-opened in the 
event of unexpected but significant costs or a material change in circumstances.  There is 
often a materiality threshold, below which a review is not permitted.  This avoids the 
expense of a review for issues which might only have a small impact on the overall price 
control.  

A3.17 The costs of an interim review can be quite variable as the type of event being assessed 
is likely to have an effect on the associated workload. 

A3.18 Ofwat currently includes provision for interim determinations in its price controls.  All 
companies can ask Ofwat to reset their price limits between five-yearly price reviews if 
specific changes in circumstances lead to a significant reduction in their revenue or an 
increase in their costs.  Interim determinations may be available if the matter at issue is a 
relevant item – that is, it is either a Relevant Change of Circumstance (RCC) or a Notified 
Item.   

A3.19 The Public Service Commission of Florida allows utilities to request a mid-course 
correction if revised projected expenses for the remainder of the period significantly 
exceed the projected revenues for the period under the Commission approved cap. 
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Pros and cons 

Pros 

A3.20 Advantages of this tool include: 

(a) It allows the regulator to adjust the price control to take into account external shocks 
or material changes in circumstances, close to the time of the event, rather than 
waiting for the end of the price control period. 

(b) Allowing scope for an interim review under certain circumstances reduces the number 
of contingencies that need to be built into the main price control. 

(c) Interim review mechanisms may reduce the regulated company’s cost of capital, 
where they reduce a company’s exposure to systematic risks (i.e. risks correlated with 
the economy as a whole). 

Cons 

A3.21 Disadvantages of this tool include:  

(a) An expectation that a price control would be re-opened could change the behaviour of 
regulated companies and may undermine incentives for cost efficiency.  

(b) It can introduce instability in the regulatory process and be thought to undermine 
regulatory commitment.  

(c) If changes to the price control need to be made quickly, this may undermine the 
quality and credibility of the decision-making.  

(d) The costs of undertaking an interim review may be significant – both for the company 
and for the regulator.  It is likely that reviewing investment as and when the interim 
determination is called is likely to involve higher costs than undertaking the review as 
part of the main price determination.   

(e) It may be more appropriate in certain circumstances to wait until the next review to 
deal with changes that arise during a regulatory period. 

Impact of the tool on risk 

A3.22 This tool reduces the need to make allowance for particular events in the price control and 
allows for events/issues which were unforeseen at the time of the previous price control to 
be taken into account without having to wait for the end of the price control period.  The 
tool generally transfers risk from particular events from the company to the customer, 
although the regulator will decide how to divide the costs arising from particular events at 
the re-opener. 
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A3.23 The re-opener may result in additional risk to the firm if the regulator is allowed to consider  
issues other than the issue that has triggered the review to occur.  If the regulator is able 
to consider all issues it deems important this may lead to substantial additional risk to the 
company resulting from the review. 

A3.24 Risks this tool can be used to address include: event risk; political risks such as changes 
to legislation or regulatory regime. 

Impacts that tool may have on incentives 

A3.25 The precise effect on incentives depends on the design of this mechanism.  However this 
tool could have the effect of decreasing a firm’s incentive to take steps to prevent or to 
minimise costs associated with particular events. 

Logging-up / Logging-down 

Description  

A3.26 Logging-up is an ex post approach which provides a means by which companies can 
seek to have the reasonable additional costs of meeting changes in obligations, standards 
or demands not previously recognised in price limits reflected in the next periodic price 
review. 

A3.27 This tool therefore allows companies to avoid having to bear unfunded excess capital 
costs that are incurred to meet changes from the assumed investment profile. 

A3.28 Typically, logging-up (and logging-down) involves formalised and specific rules that 
govern how and when ex post reviews will take place.  Logging-up approaches may also 
include detail on the treatment of carrying costs (financing costs), the need for reviews of 
the investments to be included, and what types of costs/investments may be eligible for 
logging-up.  Often there is a triviality test which means schemes have to be of a certain 
size before they can be logged up.  Another issue that the regulator needs to address is 
the extent to which the relevant assets are depreciated when included in the RAB at the 
next price determination. 

A3.29 Logging-down involves a reduction in the costs being logged for consideration at the next 
price determination.  Regulatory approaches to the treatment of logged up and logged 
down costs may be either symmetric or asymmetric. 

Pros and Cons 

Pros 

A3.30 The advantage of this tool is it allows costs associated with meeting changes in 
obligations to be reflected in the forthcoming periodic review determination.  This avoids 
the risk of a company having to bear unfunded excess capital costs incurred to meet 
changes from the assumed investment profile. 
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A3.31 It can also allow for the recovery of expenditure for although foreseen, may not have been 
sufficient certain to quantify at the previous price control.  An example is the Abu Dhabi 
regulation & supervision bureau which used a logging-up system for all investments for 
the first three-year price control period.  At the preparation of the first three-year price 
control while it was clear that investment was needed the companies were not in a 
position to deliver credible forecasts of investment for the duration of the price controls.   

Cons 

A3.32 A disadvantage of this tool is that companies are remunerated for the additional costs at 
the next price control rather than when the costs are incurred.  This could lead to 
companies experiencing financeability problems if the amount of logged up expenditure is 
high.  The tool may also discourage companies from making potential cost savings if they 
believe that they will recoup additional costs at the next periodic review. 

Impact of the tool on risk 

A3.33 This tool transfers risk from the company to the customer.  It allows companies to recoup 
the costs of meeting changes in obligations during one price control during the following 
price control.  However, companies may face cash-flow problems if the amount of logged 
up expenditure is high. 

A3.34 The tool creates the risk that future customers may end up paying higher bills to pay for 
costs incurred in a previous price control for expenditure that benefited previous 
customers.  

A3.35 Risks this tool could be used to address include: cost overrun; asset condition/asset 
failure; event risk. 

Impacts that tool may have on incentives 

A3.36 This tool may discourage companies from making particular cost savings if they believe 
that they will recoup additional costs at the next periodic review. 

Error Correction Mechanisms 

Description  

A3.37 Error correction mechanisms recognise the fact that some costs are beyond the control of 
a regulated company.  They involve price adjustment procedures to prevent companies 
from experiencing in full the impact of unplanned and uncontrollable cost changes.  In 
addition to safeguarding the company’s activities against unexpected rises in input prices, 
they can be used to ”claw back” abnormal returns, thus making them a type of profit-
sharing mechanism.   

A3.38 A common example of an error correction mechanism is the use of a “k factor” to correct 
for under- or over-recovery of revenues in previous years (i.e. by adjusting future allowed 
revenue to take account of past differences between actual revenues and the allowed 
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revenues that have been determined by the regulator).  Error correction mechanisms can 
also be used to adjust allowed revenues in line with ex post outcomes in relation to other 
variables (e.g. customer volumes). 

A3.39 An example is Ofgem’s gas distribution price control review of 2007 (GDPCR) 
incorporated a correction mechanism to adjust the price control for any previous over or 
under recovery against allowed revenues.  The system was two-tiered, as in the 
mechanism of the electricity distribution price control review of 2004 (DPCR4), imposing a 
higher penalty on companies incurring large over-recoveries compared to small over-
recoveries.95 

A3.40 Ofwat included a revenue correction mechanism for the first time in PR09, which will 
provide an adjustment to revenue at the next price review to account for revenue 
outperformance or underperformance relative to the assumptions made in the final 
determinations.   

Pros and Cons 

Pros 

A3.41 The benefit of error correction mechanisms is their risk sharing nature which can be used 
to insure companies against downside risk, and to share the upside with customers.  They 
can be incorporated within standard price control regulation.  

Cons 

A3.42 Issues likely to arise include determining the appropriate trigger or point beyond which the 
mechanism should kick in and the size of adjustments.  Further, the variable used as the 
basis for determining whether an adjustment should occur needs to be objective and 
measurable. 

A3.43 The design of some mechanisms may create perverse incentives.  For example, the CAA 
proposed a change to the correction factor during Q5 such that it would no longer be 
based on amount per passenger on the grounds that, if traffic is growing, this gave BAA a 
small incentive to under-recover at the start of a control.  

Impact of the tool on risk 

A3.44 The tool can be used to lower the exposure to upside and downside risks of both the 
customer and the company.  The error correction mechanism can be used to ensure that 
over time the firm does not earn more or less than its allowed revenues as determined by 
the regulator. 

                                                 

95  Ofgem (2007) “Gas Distribution Price Control Review Final Proposals” http://www.ofgem.gov.uk/Networks/GasDistr/GDPCR7-
13/Documents1/final%20proposals.pdf  
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A3.45 Risks this tool could be used to address include: risks that alter the revenues a company 
earns including changes in input costs; 

Impacts that tool may have on incentives 

A3.46 This tool may lead to perverse incentives on firms to under- or over recover at certain 
times during the price control period (such as that of experienced by BAA, described 
above). 

Cost pass through 

Description  

A3.47 This tool allows companies to pass through the cost of a specific item to their customers.  
Typically the costs which are allowed to be passed through are those over which the 
regulated company has little or no control, and this tool is hence a method of reducing a 
regulated company’s exposure to risk.  This will reduce the cost of capital for a regulated 
company where the risks passed through to customers are systematic in nature (i.e. 
correlated with the economy as a whole). 

A3.48 There can be variations on a straight pass through arrangement.  For example, 
companies might be exposed to particular cost variations up to a cap, above which costs 
can be passed through.  Alternatively, a price control may include provision for a set 
percentage of costs for a particular item to be passed through.  

A3.49 Cost pass through can be a useful tool for a regulator to reduce a company’s risk by 
allowing them to recover the full cost, or a percentage of the cost, of items over which 
they have little or no control.  There are some cases where regulators also allow 
companies to pass through costs over which they do have some control such as the CAA 
at Q5 which allowed a percentage of security costs to be passed through. 

Pros and Cons 

Pros 

A3.50 Cost pass through effectively involves a transfer of risk from the company to its 
customers.  The advantage is that it reduces uncertainty for the company, in particular in 
relation to costs over which the company has no control.  This will reduce the cost of 
capital of the regulated company where the risks passed through to customers are 
systematic in nature (i.e. correlated with the economy as a whole).96 

                                                 

96  A firm’s exposure to non-systematic risks should not affect the cost of capital because investors can diversify away their exposure 
to such risks by holding a portfolio of shares across different firms and industries. 
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Cons 

A3.51 The disadvantage of this tool is that it may reduce a company’s incentive for efficiency, in 
particular if cost pass through is allowed for items over which the regulated company does 
have some degree of control. 

Impact of the tool on risk 

A3.52 The use of cost pass through allows the regulator to reduce a company’s risk by allowing 
them to recover the full cost or a percentage of the costs of certain items from the 
customer via the price mechanism.  Typically the costs that a regulator will allow to be 
passed through are those items which the company has little or no control over.  This tool 
therefore transfers risk from the regulated company to the customer. 

A3.53 A difficulty with the use of this tool is that it sometimes hard to ascertain to what extent 
certain costs are within a company’s control.  An example is energy costs; the actual costs 
of energy are outside a company’s control but its consumption is not.  There are also tools 
which company’s may use to reduce their exposure to certain risks such as hedging. 

A3.54 Given that consumers are likely to be more risk adverse than firms, consumer welfare 
might decrease as a result of this tool, as consumers may dislike too high a variance in 
the tariffs they pay.  Furthermore the consumers likely to be most adversely affected are 
the poorest ones, because water bills amount to a disproportionate share in their monthly 
expenses. 

A3.55 Risks this tool could be used to address include: event risk; taxation changes; changes in 
input costs. 

Impacts that tool may have on incentives 

A3.56 This tool reduces the incentive on companies to reduce the cost of the items that it is 
allowed to pass through.  Often a regulator will use partial cost pass through or cost pass 
through for costs above a certain level only, to incentivise companies to reduce costs for 
those items which the company has some control over but for which there are also 
external factors. 

Risk-sharing Approaches 

Description  

A3.57 The regulator may choose to share the risk relating to uncertain costs between the 
regulated company and the companies’ customers.  Under such an approach a company 
may be allowed to retain only a percentage of savings for spending under projection, or 
be only liable for a certain percentage of costs of an overspend.  

A3.58 Risk-sharing mechanisms may also include caps and collars (ceilings and floors) which 
place a limit on a company’s overall risk exposure under the mechanism. 
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A3.59 Such mechanisms are not necessarily symmetric.  For example, a company may be 
permitted to retain a smaller percentage of any savings made than the percentage it 
would incur of the cost of any overspend. 

A3.60 Risk-sharing approaches allow regulators to share risk between regulated companies and 
consumers.  They are often used as a way to limit a company’s exposure to risk elements 
which are partially outside the control of the regulated company. 

Pros and Cons 

Pros 

A3.61 Advantages of this tool include: 

(a) It allows regulators to decide what proportion of the risk associated with certain 
investments should be borne by companies. 

(b) It may provide incentives to the company for cost efficiencies (although this depends 
on what proportion of the cost of the investment is apportioned to the company). 

(c) It may reduce the regulated company’s cost of capital, where it reduces its exposure 
to systematic risks (i.e. risks correlated with the overall economy). 

Cons 

A3.62 A disadvantage of this tool is that, depending on the sharing factor involved, it could 
discourage companies from making efficiency savings. 

A3.63 Risk-sharing approaches also involve greater uncertainty over the future pathway of the 
tariffs paid by users of the network. 

Impact of the tool on risk 

A3.64 This tool enables the regulator to apportion risk between the customer and company as it 
deems appropriate.  The regulator may decide to allow a company to retain only a 
percentage of savings for spending under projection, or to be liable for only a certain 
percentage of costs of an overspend. 

A3.65 Risks this tool could be used to address include: cost overrun; asset condition/asset 
failure; event risk; service risk; changes in inflation/deflation; changes in material costs. 

Impacts that tool may have on incentives 

A3.66 The proportion of the cost of the investment that is apportioned to the company may 
either provide incentives or disincentives for cost efficiencies.  The greater the proportion 
of the cost that the company is liable for the greater incentive there will be for it to reduce 
costs. 

www.europe-economics.com 205



Appendix 3:  Regulatory Tools which Deal with Risk 

Revenue Drivers 

Description  

A3.67 This tool overlaps with error-correction mechanisms. 

A3.68 Revenue drivers refer to automatic adjustments to revenue (as prescribed in a price 
control).  In general, the allowances for capital expenditure provide funding for a baseline 
view of how supply and demand will develop over the regulatory period.  Revenue drivers 
are ex ante rules which define how revenue allowances will adjust for differences 
between what has been assumed in setting the baseline allowance and what actually 
occurs in practice. 

A3.69 Revenue drivers are used to supplement the main price review allowances where there is 
uncertainty whether investment is going to be required within the regulatory period.  In the 
context of achieving environmental objectives, revenue drivers may be used to take 
account of uncertainty over the investment required for renewable technologies, for 
example. 

A3.70 Ofgem used revenue drivers to fund specific network enhancement projects required to 
provide transmission capacity for new renewable generation plants at the 2007 gas 
distribution price control. 

A3.71 A prerequisite for revenue drivers is that there must be a clearly defined and measurable 
variable (e.g. volume of renewable connections) which drives costs and which can be 
used as the basis of the revenue driver. 

Pros and cons 

Pros  

A3.72 The major advantage of revenue drivers is that they deal with uncertainties associated 
with user-driven network investment, and that they can encourage reinforcement of the 
network to be undertaken. 

Cons 

A3.73 A disadvantage of this tool is that it can be difficult for regulators to set the revenue drivers 
at an appropriate level.  On the one hand, revenue drivers which are set too low may 
undermine incentives to increase the capacity of the network, but on the other hand 
drivers which are set too high may encourage inefficient investment. 

A3.74 With regard to connecting renewables (in the electricity generation sector), it can be 
difficult to develop  a suitable driver because of the uncertainty regarding the cost of 
connecting renewables to the network; and because of the wide variations in cost that 
would be expected between micro, small, medium and large installations.  A further 
difficulty in setting a generic driver arises if costs are likely to vary by location. 
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A3.75 A decision which the regulator needs to make when setting revenue drivers to facilitate 
achievement of certain objectives, is whether the drivers are fixed for the regulatory period 
or whether they can be adjusted.  Fixing the drivers will give some certainty to the utility, 
but this may not reflect actual costs if these vary during the price control period. 

Impact of the tool on risk 

A3.76 This tool can be used more closely align the revenues a company is allowed to earn on its 
costs, by linking allowed revenues to particular variables which drive costs.  Revenue 
drivers can therefore be used to reduce the risk associated with uncertainties in 
investment.  They therefore reduce the risk to the firm of not being able to recover its 
costs but also reduce the likelihood of the firm receiving windfall gains. 

A3.77 Risks this tool could be used to address include: volatility in demand for water; loss of 
customers. 

Impacts that tool may have on incentives 

A3.78 If revenue drivers are set at an incorrect level then there may be perverse incentives on 
the firm to under- or over-invest.   

Innovation Zones on Networks 

Description  

A3.79 The creation of specific “innovation zones” on networks is an alternative means of 
encouraging regulated companies to engage in R&D activity.  This involves regulators 
allowing companies (or other interested parties) to pursue innovative activities on specific 
parts of the network.  This may involve relaxing current engineering standards within the 
zone to allow innovative new approaches to be tested. 

Impact of the tool on risk 

A3.80 This tool can be used to reduce risk to both companies (of e.g. stranded assets) and 
customers (of e.g. disruption) by allowing new technologies to be trialled on a small scale. 

A3.81 Risks this tool could be used to address include: service risk as a result of innovation; 
stranded assets. 

Impacts that tool may have on incentives 

A3.82 This tool can be used as an incentive for companies to invest by reducing the potential 
downside risk, e.g. due to stranded assets or having to pay compensation to customers 
due to service disruption. 
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Cost of Capital 

Description  

A3.83 The cost of capital determines the allowed return on the regulatory capital value (RCV).  
Regulated companies compete for capital on national and international markets with other 
businesses.  The cost of capital is related to the systematic riskiness of a company’s 
return relative to businesses with similar assets.97 

The Capital Asset Pricing Model (CAPM) 

A3.84 The standard way regulators calculate the cost of capital is through the Weighted Average 
Cost of Capital / Capital Asset Pricing Model (WACC-CAPM) approach.   

A3.85 The key feature of CAPM is that, given its assumptions concerning the efficiency of 
financial markets and that investors care only about the mean and variance of returns, 
investment returns can be expressed as 

r = rf + MRP × β        [1] 

Where 

r is the (expected) return on the asset 

rf is the return that would be required for a perfectly risk-free asset 

MRP is the “market risk premium”, that is to say the excess return over the risk-free rate 
that would be delivered by a notional perfectly diversified portfolio equivalent consisting of 
all assets (“the whole market”) 

β is a measure of the correlation between movements in the value of the asset of interest 
and in the value of assets as a whole.  It is also called “beta” (or sometimes the “asset 
beta”). 

WACC:  Capital structure 

A3.86 Utilities typically use a combination of debt and equity.  Under some conditions, it can be 
shown that 

r = (E/V)re +  (D/V)rd  = rf + MRP × ((E/V)βe + (D/V)βd)    [2] 

where 

                                                 

97  For more information on issues relating to the estimation of cost of capital see:  Europe Economics’ report for Ofwat: Cost of capital 
and financeability at PR09, October 2009. Available online at: 

 http://www.ofwat.gov.uk/pricereview/pr09phase3/rpt_com_20091126fdcoc.pdf 
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V is the total value of the assets of the company 

E is the value of the equity 

D is the value of the debt 

so  

V  D + E 

D/V, the proportion of the total value of the company accounted for by debt is often 
referred to as the company’s “leverage”.  Clearly, D/V + E/V = 1 

re is the (expected) return on equity 

rd is the (expected) return on debt (note that this is not identical to the coupon rate or yield 
on debt, since these do not embody probabilities of and losses on default). 

A3.87 Since the overall return on the asset is a weighted average of the returns on debt and 
equity, the overall figure is often referred to as the “weighted average cost of capital” 
(WACC). 

A3.88 βe is a measure of the correlation between movements in the value of the company’s 
equity and in the value of assets as a whole.  Similarly, βd is a measure of the correlation 
between movements in the value of the company’s debt and in the value of assets as a 
whole.   

Alternatives to CAPM 

A3.89 Although the CAPM-WACC framework is the most widely used method for estimating the 
cost of capital, there are other methods available such as the Dividend Growth Model 
(DGM) and Market to Asset Ratios (also known as Tobin’s Q).98 

Pros and Cons 

Pros 

A3.90 The use of an RCV provides reassurance to investors that investment will be 
remunerated in future price limits.  It can be seen as a way of addressing the “hold-up” 
problem in utility regulation.  The classic “hold-up” problem for utilities subject to price 
regulation is essentially a ”time inconsistency” problem.  Typically, the provision of utility 
network services involves substantial investment costs in building the network, with 
relatively low operational costs thereafter.  Once the network has been built, the 

                                                 

98  For further discussion of alternatives to CAPM see: Europe Economics’ report for Ofwat: Cost of capital and financeability at PR09, 
October 2009. Available online at:  http://www.ofwat.gov.uk/pricereview/pr09phase3/rpt_com_20091126fdcoc.pdf 
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investment costs are sunk and it will be in the network companies’ commercial interests to 
continue operating the network providing that revenue covers ongoing operational costs.  
Hence, from the perspective of the network company there is a risk that once the network 
has been built the regulator may “hold-up” the utility company by setting prices at 
operational cost without remunerating past investment.  If ex ante the utility company 
fears that the regulator will do this, then the firm will not invest in building the network in 
the first place.  The use of an RCV in utility regulation can be seen as a regulatory 
commitment to remunerate investment (i.e. not to “hold up” the company) thus ensuring 
that investment is not deterred. 

A3.91 In terms of setting the cost of capital, the WACC-CAPM framework is relatively easy to 
understand and replicate, thus enabling informed debate about the appropriate cost of 
capital at price reviews and ensuring transparency in regulatory decisions.  By definition, if 
the cost of capital has been set at the correct level it provides a return on investment 
which should be sufficient to persuade investors to provide finance to fund the firm’s 
investment programme. 

Cons 

A3.92 There have been a number of criticisms of this approach.99 Disadvantages of this tool 
include:  

(a) The initial opening RCV (i.e. for privatised utilities the price paid at privatisation) may 
not reflect the actual value of the assets.  Therefore as these assets are replaced (at 
their true cost) this may lead to disproportionate price rises. 

(b) The calculation of the cost of capital may be considered somewhat arbitrary, 
especially if a company has no listed equity and comparators need to be used for 
estimation of the asset beta.  Also CAPM relies on a number of assumptions such as 
the efficient markets hypothesis (EMH) which assumes capital markets allocate risk 
efficiently.  Not all assumptions may be correct.  The method also uses forward 
estimates based on past data, which are thus always prone to error.100 

Impact of the tool on risk 

A3.93 The standard WACC-CAPM framework classifies risks as either systematic or specific.  
Only systematic risks (those that are correlated with macroeconomic variables) affect a 
company’s cost of capital.  

                                                 

99  See for example: Helm, Dieter, Utility regulation, the RAB and the cost of capital, May 2009. available online at: 
http://www.dieterhelm.co.uk/sites/default/files/Helm_CC_060509.pdf 

100  There have been suggestions put forward that the cost of debt should be indexed to market rates.  See the above paper by Dieter 
Helm. 

www.europe-economics.com 210

http://www.dieterhelm.co.uk/sites/default/files/Helm_CC_060509.pdf


Appendix 3:  Regulatory Tools which Deal with Risk 

A3.94 This tool enables a firm to receive a return on its RAB dependent on the level of 
systematic risk it faces.  The allowed return should therefore enable a firm to raise finance 
in order to fund its investment. 

A3.95 Through its cost of capital a firm is compensated for its past investment in the business.  
This reduces the risk that there will be insufficient investment in the network. 

Impacts that tool may have on incentives 

A3.96 The cost of capital provides companies with an incentive for efficient long-term 
investment.  The level at which the cost of capital is set may offer different incentives for 
capex and opex efficiency; for example, if the WACC is set too low, firms may have an 
incentive to make less expensive investments which then have higher operating costs.  
Making a trade-off between the level of opex and capex can interact with several other 
incentives, including: the incentive for efficient long-term investment; the incentive to 
innovate; and the incentive to improve the quality of service. 

“Aiming up”  

Description  

A3.97 When choosing a point estimate from a suggested range for an element of the price 
control such as the cost of capital or other allowances, regulators may decide to “aim up”, 
by choosing a point estimate towards the upper end of the range.   This is done based on 
the belief it may be appropriate to aim up within a given range because of a mild 
asymmetry of costs to consumer welfare between outcomes in which prices are too high, 
and hence consumer surplus is lost in the short term, and those in which investment is too 
low, and hence consumer surplus is lost in the longer term.  

A3.98 If it has been decided to aim up it leads to the question of by how much one should aim 
up.  This depends on at least two factors: 

(a) First, the extent to which the consequences of setting the allowance too high or too 
low are asymmetric.  

(b) Second, the degree of uncertainty which surrounds one’s best view of the “true” value 
of what the allowance should be.  The more uncertainty which surrounds estimation, 
the more one should aim up by to avoid the potentially serious consequences of 
underestimation. 

A3.99 In its advice on the London airports price control in 2007, the Competition Commission 
(CC) aimed up a number of estimated parameters in the WACC calculation. 

Pros and cons 

A3.100 The advantage of “aiming up” is it can partially protect a company from the effects of too 
low an allowance being offered.  If too low an allowance is given a company may 
experience financing problems and be prevented from undertaking necessary investment.  
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It also protects a customer from the risk of longer term customer loss when investment is 
too low.    

A3.101 The disadvantage is that customers will end up paying higher prices than they would have 
done without the “aiming up”.  The “aiming up” may turn out to have been unnecessary in 
which case the higher revenues will reflect a windfall gain to the regulated company. 

Impact of tool on risk 

A3.102 This tool partially protects a company from the risk that the estimated allowance is too 
low.  As a result of this tool the customer will pay slightly higher prices in the short term 
than they would have done without the “aiming up”.  However, the customer may benefit 
in the longer term as without the “aiming up” customer welfare may be lost in the longer 
term, for example, if the cost of capital is set so low as to discourage a regulated 
company from undertaking sufficient investment. 

Impacts that the tool may have on incentives 

A3.103 Giving a firm higher revenue allowances may reduce its incentives for cost efficiencies. 

Grandfathering Tradable Capacity Rights 

Description  

A3.104 To sustain an efficient market, it is essential that the objects sold or traded are well-
defined.  In particular, the property right acquired by a purchaser must be unambiguous 
and enforceable. 

A3.105 Under a grandfathering approach to network capacity allocation, formal property rights for 
capacity are defined and granted to firms who are already connected to the network, i.e. 
firms are permitted future access to the network based on their past access to the 
network.    

A3.106 Grandfathering has been used for the allocation of EU runway slots.  Under the scheme 
airlines are permitted to use slots in the future that they have already used in the past as 
long at they operate them for at least 80 per cent of the relevant flight period. 

Pros and Cons 

Pros  

A3.107 An advantage of the grandfathering approach is that firms that have already acquired the 
specific skills and capital required in order to be connected to the network and provide a 
good service can continue to exercise a right to a share of the capacity.   

A3.108 By the same token, another advantage is that grandfathering tradable capacity rights may 
provide firms who have access to the network with greater incentive for long-term 
investment. 
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A3.109 A grandfathered approach is also far simpler for a regulator to implement than an auction, 
which may have serious consequences if it is poorly designed.   

Cons 

A3.110 The principal disadvantage of grandfathering capacity rights is that network capacity is not 
necessarily allocated to the companies that value access most highly; it is more likely to 
be allocated to those firms that are already connected to the network. 

A3.111 Grandfathering of capacity rights can also disadvantage new entrants who have to pay 
incumbent firms for their capacity rights in order to gain network capacity. 

Impact of tool on risk 

A3.112 This tool transfers the risk insufficient capacity to new entrant companies.  Firms who are 
already connected to the network or are permitted future access to the network based on 
past access.   

A3.113 Risks that this tool could be used to address include: abstraction trading arrangements.  

Impacts that the tool may have on incentives 

A3.114 This tool may provide incentives for long term investment by existing companies.  On the 
other hand it is likely to deter new entry in areas where capacity is constrained.  It may 
lead to efficient entry not occurring.   

Guaranteed Standards of Performance with Customer Compensation 

Description  

A3.115 Guaranteed standards of performance outline minimum levels of service that must be met 
by each regulated firm.  The standards guarantee a service level that it is thought 
reasonable to expect companies to deliver under all normal circumstances. 

A3.116 These guaranteed standards of performance are often accompanied by a process for 
customer compensation.  If the regulated firm fails to meet the required level of service, it 
must make a payment to the customer subject to the criteria in the regulatory framework.  
These payments are intended to compensate customers for the inconvenience caused as 
a result of the company failing to meet this minimum performance standard.  They tend 
not to cover every situation where financial redress may be appropriate, and they do not 
preclude payment of further compensation by companies. 

A3.117 An example of guaranteed standards of performance with customer compensation is 
Ofgem which sets out service levels which must be met by each distribution company.  
Areas covered include: responding to operation of distributor’s lease; and supply 
restoration. 
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Pros and cons 

Pros  

A3.118 Guaranteed standards of performance with customer compensation ensure that 
customers receive a minimum level of service (with respect to certain key criteria) and that 
they are compensated if the company fails to deliver this minimum performance standard 
at any time. 

A3.119 At the same time as protecting customers, these standards also provide firms with a 
financial incentive to provide customers with an appropriate quality of service. 

Cons 

A3.120 There may be difficulties in setting an appropriate level of compensation for guaranteed 
standards of performance.  The level of compensation (with respect to a certain aspect of 
service) must be sufficiently high to act as a deterrent for poor service and to provide 
incentives for firms to improve their performance.  The compensation should also reflect 
the value that the customer places on the service, and the inconvenience that would be 
caused by a failure of the company to provide this service.  However, the value placed on 
quality may vary significantly between different groups of customers. 

A3.121 Some schemes for guaranteed service standards place caps on the compensation that 
individual customers are entitled to.  This may limit the incentive for regulated firms to 
improve their service performance level, particularly in areas where they are more likely to 
fail to deliver a minimum standard and improvement is costly. 

A3.122 Finally, difficulties can arise with regard to treatment of poor quality of service arising from 
force majeure events (e.g. a major storm, flooding, terrorist attack).  If these are included 
such that the firm still has to pay compensation, then the company could potentially be 
exposed to very large financial risks outside the control of management.  On the other 
hand, if they are excluded then the firm has less financial incentive to respond effectively 
when such force majeure events occur. 

Impact of tool on risk 

A3.123 This tool transfers the risk involved with providing certain aspects of service to the 
company.  Some of these aspects of service may be wholly within the control of the 
company (such as replying to written correspondence) whereas others may have an 
element which is out of the control of the company (such as restoring water supply). 

A3.124 If companies are required to pay compensation in response to poor service quality 
resulting from force majeure events then the company could potentially be exposed to 
very large financial risks outside the control of the management of the company. 
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A3.125 The regulator may choose to distribute the risk between the customer and the company, 
for example, by only requiring the company to provide compensation for interruption to 
supply lasting longer than a set number of hours or days. 

A3.126 Risks this tool could be used to address include: event risk; service risk. 

Impacts that the tool may have on incentives 

A3.127 This tool should incentivize the company to respond to service quality issues promptly.  If 
some aspects of service are covered by performance standards but others are not it may 
encourage the company to prioritise those aspects of performance that are covered.   
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APPENDIX 4:  PRACTICAL EXAMPLES: REGULATORY TOOLS 
WHICH DEAL WITH RISKS 

Cost pass through 

Practical Examples 

Ofgem – Electricity Distribution Price Control Review, 2004101 

A4.1 In its 2004 final proposals for the electricity distribution price control review, Ofgem 
proposed that the price control would pass through: 

(a) transmission exit charges; 

(b) charges from other licensed distributors covered by their price controls (wheeling 
charges); 

(c) variations in network business rates from the costs assumed in setting the price 
control;  

(d) variations in Ofgem licence fees from the costs assumed in setting the price control;  

(e) the benefit of any subsidy for areas with high distribution costs; 

(f) certain company specific items such as the costs of wholesale electricity balancing on 
Shetland and the costs attributable to Distribution Network Operators (DNOs) of 
closing down the current wholesale trading systems (Settlement Agreement for 
Scotland) in Scotland following BETTA go-live. 

A4.2 Ofgem’s proposals included as part of the standards of performance arrangements, 
arrangements for compensation to be paid to customers who were without supply due to 
severe weather conditions.  DNOs’ exposure to the severe weather arrangements 
would be capped at 2 per cent of base price control revenue per annum.  There 
would be no cost pass-through up to that level.  However, there would be full cost 
pass-through of any payments that were made beyond that level. 

CAA – Security cost pass through102 
 
A4.3 The Q4 price control formula contained a term (referred to as the S term) that provided for 

an uplift in the maximum allowance in the event of unanticipated increases in security 
requirements.  The S term was based on a percentage (70 per cent) of the additional 

                                                 

101  Ofgem: Electricity Distribution Price Control Review, Final proposals, November 2004 265/04 
 http://www.ofgem.gov.uk/NETWORKS/ELECDIST/PRICECNTRLS/DPCR4/Documents1/8944-26504.pdf 
102  CAA: Stansted Airport CAA price control proposals, December 2008.  
 http://www.caa.co.uk/docs/5/ergdocs/081209StanstedProposals.pdf 
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costs of unanticipated increases in security requirements beyond a minimum threshold of 
£3 million.  

A4.4 In its reference to the Competition Commission (CC) for the Q5 determination, the CAA 
proposed an increase in the qualifying percentage of costs to 90 per cent and an increase 
in the minimum threshold to £3.6 million.  This was based on inflation over the period 
since the last determination, which would then be fixed for the course of Q5.  

A4.5 The CC considered two main arguments for a high level of security cost pass-through.  
These were: 

(a) It allows the base level of security costs to be set on the basis of current government 
requirements, without providing any element of contingency to meet possible 
increases in requirements.  

(g) It should ensure that BAA implements any new Government requirements fully 
without risking excessive economic harm.  

A4.6 The main opposing argument was that a high level of pass-through reduced the incentive 
for BAA to achieve potential efficiency savings.  The CC considered the balance of the 
arguments and decided that, in the current circumstances, the first two factors - although 
difficult to assess - were likely to be more important than the third.  

A4.7 The CC therefore recommended an S-factor pass-through rate of 90 per cent and that the 
threshold should be increased in line with the increase in the Retail Price Index (RPI) 
since it was set in 2002.  This gave a threshold value of £3.6 million in 2009/10.  The CAA 
accepted the CC’s recommendations in respect of the percentage of additional costs to 
take into account and the minimum threshold.  

Risk sharing approaches 

Practical Examples 

Ofgem - Transco 2002 price review  

A4.8 During the 2001 price control review103 the Health and Safety Executive (HSE) decided 
that Transco should implement a programme of replacing all iron mains within 30 metres 
of premises within 30 years.  

A4.9 Although the HSE had given clear guidance on the overall objective to be achieved, there 
remained uncertainty over the diameter mix of the mains to be replaced each year.  As 

                                                 

103  Review of Transco’s price control from 2002, final proposals, September 2001.  available online at: 
 http://www.ofgem.gov.uk/Networks/Trans/PriceControls/Transco/Documents1/325-26sep01_pub1.pdf 
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the cost of replacing a larger diameter main could be many times that of a smaller main, 
expenditure forecasting errors could be significant if diameter substitution took place.   

A4.10 Ofgem’s final proposals were based on an assessment of efficient unit costs after 
analysing data presented by Transco, and taking into account forecasts of the length and 
diameter mix in the 30-year programme.  The price control proposals included projections 
of efficient replacement expenditure based on estimates of workload and associated unit 
costs.   

A4.11 As it was not possible to forecast accurately the replacement volumes over the five-year 
period, the proposals included a supplementary incentive mechanism, which would 
accommodate deviations from the baseline projection of mains replacement.  The 
mechanism would return to customers benefits from changes in the expected workload 
mix, and share with customers any benefits from efficiency gains. 

A4.12 At the end of each year Transco would report the length of mains abandoned by diameter 
band.  These would be multiplied by the unit costs in a diameter matrix to give a matrix 
cost total for the year.  This matrix cost total would then be compared to the price control 
projection and the outturn costs of mains replacement.  An outturn price control allowance 
would then be determined. 

A4.13 Under the incentive scheme actual costs would be compared to what they were projected 
to have been.  Transco would retain 33 per cent of savings for expenditure under 
projection but would incur 50 per cent of the costs of overspending.  Replacement 
expenditure could vary from year to year but the total allowance would be capped at the 
five-year total projection of replacement expenditure.  

CER - Bord Gáis Networks 
 
A4.14 In its 2007 price determination for Bord Gáis Networks, the CER decided to incentivise 

BGN to reduce pass-through costs as much as possible by introducing a 50:50 sharing 
scheme for the majority of pass-through costs.104 

A4.15 For the first distribution price control (PR1) the following items were treated as pass-
through items:  rates, the CER levy, market opening, some safety-related 
expenditure and gas shrinkage unit costs.  For PR2 BGN requested that, in addition 
to the items from PR1 (excluding market opening), any costs associated with the 
Independent System Operator (ISO) were treated as pass-through costs.  

A4.16 CER set an allowance for rates within the revenue cap.  To the extent that costs were 
higher or lower than forecast, 50 per cent of the variation would be borne by BGN 
and 50 per cent by customers.  This gave BGN a strong incentive to minimise these 

                                                 

104  CER: Bord Gáis Networks, Revenue Review 2007/8 – 2011/12, Distribution Decision Paper, CER/07/111  2nd August 2007 
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costs, while recognising that there were limits to its ability to minimise the costs.  At 
the same time, customers would gain if costs were reduced by BGN.  

A4.17 Safety expenditure would be treated as an incentivised pass-through cost during PR2.  
An agreed level of safety-related expenditure would be put in place for 2007/08 and the 
future safety expenditure would be agreed for the period 2008/09 to 2011/12.  To the 
extent that safety costs were higher or lower than forecast, 50 per cent of the 
variation would be borne by BGN and 50 per cent by customers.   

Logging up / logging down 

Practical examples 

Ofwat - Logging-up 

A4.18 Ofwat’s logging-up and down process deals mainly with small changes in items specified 
in the company’s licence that are not sufficient to trigger an interim determination.  The 
regulated company is able to “log up” any reasonable net additional costs to be taken into 
account at the next periodic review.  In the same way reductions in outputs required are 
“logged down”.  

A4.19 Ofwat applies a triviality limit of one per cent of the previous year’s turnover, which means 
that schemes have to be of a certain size before they can be logged up.  However, all 
schemes associated with a particular driver are considered together when triviality is 
assessed, rather than being looked at on a scheme by scheme basis. 

A4.20 The logging-up or down mechanism takes account of the financial impacts of the changes 
from the start of the next price setting period only.  Capital costs that are logged up are 
added to the regulatory capital value at the start of the next price control period.  At this 
date companies start to earn a rate of return at the cost of capital on the logged up capital 
costs, and where assets are depreciable companies are also allowed current cost 
depreciation within price limits.  Companies therefore finance the logged up capital costs 
between the date on which they occurred and the start of the next price control period, 
and are effectively funded as though the expenditure occurred on the first day of the next 
price control period.   

A4.21 The logging-up mechanism does not allow for the recovery of actual costs incurred.  
Instead Ofwat scrutinises and challenges all capital costs before they are logged up, to 
ensure that the increase in the regulatory capital value reflects its expectations of an 
efficient company.  

A4.22 When outputs that are not now required are logged down, Ofwat calculates the amount to 
be deducted from RCV using the assumptions made when it last set price limits. 

A4.23 Ofgem – Undergrounding in Areas of Outstanding National Beauty and National Parks 
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A4.24 Under a scheme introduced at the 2004 Electricity Distribution Price Control Review 
(DPCR4),105 distribution network operators (DNOs) are allowed to log up their actual 
capex on undergrounding overhead lines in National Parks and Areas of Outstanding 
Natural Beauty (AONB) to an overall national cap of £64 million.  There are also caps on 
undergrounding costs per km which vary depending on the type of line which is 
undergrounded. 

A4.25 The DNOs are then allowed to recover the money from customers at the end of the five-
year price control through the costs being added to the RAV.  Individual logging-up of 
costs is subject to each DNO being able to demonstrate that it has taken advice from local 
environmental groups and/or planning bodies in deciding how any expenditure on 
network undergrounding is prioritised. 

A4.26 In a recent paper, Ofgem considered proposed adjustments to this mechanism for the 
DPCR5 review.  These include a proposal that the caps on the allowance by voltage 
bands should be removed, whilst retaining an overall cap to ensure that the logging-up of 
costs does not exceed customer willingness to pay.106 

Abu Dhabi Regulation & Supervision Bureau – first water and electricity price controls107 

A4.27 Price control regulation has only recently been introduced in the water and electricity 
sectors in Abu Dhabi.  In 1999, following the restructuring of the sector, the Bureau 
established initial price controls for the water and electricity businesses of ADWEC, 
TRANSCO, ADDC and AADC.  These price controls came into effect on 1 January 1999, 
and were initially set to last for three years.  They were subsequently extended for a 
further year. 

A4.28 At the preparation of the first three-year price controls, while it was clear that investment 
was needed the planning systems for the state-owned water and electricity companies 
were not in a position to deliver credible forecasts of investment for the duration of the 
price controls. 

A4.29 Therefore the regulator decided to impose a logging-up system for all investments for the 
first three-year price control period.  A prudency test would be applied at the next price 
control review to assess and allow for efficiently incurred capex.  Carrying costs created 
by the logging-up approach would also be allowed.   

                                                 

105  Ofgem: Electricity Distribution Price Control Review Final Proposals, November 2004, 265/04, available online at: 
  http://www.ofgem.gov.uk/Networks/ElecDist/PriceCntrls/DPCR4/Documents1/8944-26504.pdf 
106  Ofgem: DPCR5 Initial Proposals – Incentives and obligations, August 2009, available online at: 
 http://www.ofgem.gov.uk/Networks/ElecDist/PriceCntrls/DPCR5/Documents1/Initial%20Proposals_2_Incentives%20and%20Oblig

ations.pdf 
107  Regulation and Supervision Bureau: First price control documents available online at: 

http://www.rsb.gov.ae/en/PrimaryMenu/index.aspx?LeftType=1&SubCatLeftMenu_Name=First Price Controls 
(PC1)&SubCatLeftMenu_ID=158&SubCatMenu_Name=Price 
Controls&SubCatMenu_ID=155&CatMenu_ID=68&PriMenu_ID=177&CatMenu_Name=Price Controls&PriMenu_Name=Sector 
Structure 
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A4.30 At later price controls the regulator adopted an approach that moved towards ex ante 
regulation, and incorporated into the revenue calculation provisional allowances for 
investment based on company forecasts. 

Indexation 

Practical Examples 

Ofwat – use of construction output price index 

A4.31 Ofwat uses the construction output price index (COPI) as the index for assessing capital 
price inflation. 

A4.32 In its 2004 price determination,108 Ofwat set out the factors that could trigger an interim 
determination.  These included relevant changes of circumstance (RCCs) which fell 
into four categories.  The fourth category applied to four companies (Anglian, United 
Utilities, Yorkshire and Cholderton), and allowed for an interim determination if changes in 
the COPI were significantly different from changes in the RPI. 

A4.33 In its PR09 draft determinations,109 Ofwat stated that it intended to retain the COPI as the 
reference index for assessing capital price inflation beyond 2010. 

CER – use of Irish HICP and Consumer Price Index (CPI) 

A4.34 For the Bord Gáis Networks Revenue Review 2007/8 – 2011/12,110 the CER used the 
Irish Harmonised Index of Consumer Prices (HICP)111 as the correction factor (to allow for 
inflation) in the price control formula.   

A4.35 In the review document the CER stated that HICP was less than the inflation on operating 
costs which are driven by the Consumer Price Index (CPI).  The CER stated that use of 
the HICP incentivised BGN to make efficiencies in its operating costs as revenues were 
inflated at a lower rate than operating costs.  

                                                 

108  Ofwat: Future water and sewerage charges 2005-10, Final determinations Periodic review 2004, available online at: 
 http://www.ofwat.gov.uk/pricereview/pr04/det_pr_fd04.pdf 
109  Ofwat: Future water and sewerage charges 2010-15, Draft determinations, available online at:  
 http://www.ofwat.gov.uk/pricereview/pr09phase3/det_pr09_draftfull_v2.pdf 
110  Commission for Energy Regulation (CER): Bord Gáis networks revenue review 2007/8-2011/11 Distribution decision paper, 

CER/07/111, 2nd August 2007. available online at: 
 http://www.cer.ie/en/gas-distribution-network-decision-documents.aspx?article=36dac4f6-bb76-4277-954c-9254cb3f96a8 
111  HICP is the value for Irish (all items) HICP published by Eurostat. 
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ORR – use of Moderately Large Users Index (MLUI) for freight operators electricity costs112 

A4.36 Network Rail is protected against changes in traction electricity costs, as these costs are 
recovered from train operators through the traction electricity charging arrangements.  For 
franchised passenger train operators, protection from changes is provided through 
traction electricity charge arrangements agreed between the operators and Network Rail. 

A4.37 Freight operators were not at the time of the price control part of these electricity charge 
arrangements but could join them during CP4.  In the meantime, for their electrified 
services they would continue to pay on the basis of changes in the MLUI (Moderately 
Large Users Index).  This is a lagged index so there was an element of cash flow risk for 
Network Rail if the index differed from its actual costs.  

A4.38 However, the ORR did not consider this is a significant issue for Network Rail given the 
small share of traction electricity that was consumed by freight operators.   

Interim reviews 

Practical Examples 

Office of Rail Regulation (ORR) – Network Rail 

A4.39 At the 2008 periodic review (PR08) the Office of Rail Regulation (ORR) determined the 
outputs that Network Rail must deliver and the levels of access charges paid by train 
operators for use of its infrastructure, during the five years of control period 4 (CP4) which 
will run from 1 April 2009 to 31 March 2014. 113 

A4.40 The ORR stated that, whilst the determination would provide Network Rail with a revenue 
stream that in its view was sufficient to deliver all its regulatory outputs provided it 
operated efficiently (and also provided a number of protections in the event of unforeseen 
circumstances), it was not the intention that the allowed revenues were sufficient to 
absorb significant external cost shocks or other material changes in circumstances.  In its 
determination the ORR set out circumstances under which it might need to be re-opened, 
resulting in an interim determination. 

A4.41 The determination included a provision that Network Rail should be able to request a re-
opener at the point at which it was unable, or expected to be unable, within the next 18 
months to finance itself efficiently without additional funding or a reduction in outputs. 

                                                 

112  ORR: Periodic Review 2008: Determination of Network Rail’s outputs & funding for 2009-14, October 2008, available online at: 
 http://www.rail-reg.gov.uk/upload/pdf/383.pdf 
 
113  ORR: Periodic Review 2008: Determination of Network Rail’s outputs & funding for 2009-14, October 2008, available online at: 
 http://www.rail-reg.gov.uk/upload/pdf/383.pdf 
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A4.42 In order to reduce uncertainty about when an interim review could be triggered the ORR 
stated that, following further discussions with various parties, it would include a quantified 
threshold at which Network Rail could ask for an interim review.  This would take the form 
of a threshold cash flow ratio (the adjusted interest cover ratio [AICR]), and would be 
around 1.4x for the forward three-year average, based on Network Rail’s independently 
verified projections. 

A4.43 In addition to the general re-opener the ORR also included provision for a separate 
Scotland re-opener threshold.  This trigger was defined in terms of a percentage deviation 
in Scottish spend versus the Scotland component of the determination.  The ORR 
determined that the threshold level for the Scotland-specific re-opener provision would be 
a 15 per cent overspend.  Triggering a re-opener under this provision would lead to a 
possible interim review in Scotland only. 

US – Public Service Commission of Florida 

A4.44 On 22 July 2008, Florida City Gas filed a petition for approval of a mid-course correction 
to its purchased gas adjustment (PGA) cap.  A utility may request a mid-course correction 
if revised projected expenses for the remainder of the period significantly exceed 
projected revenues for the period under the Commission-approved cap.  The Public 
Service Commission of Florida, which exercises regulatory authority over utilities in 
Florida, had in 2005 approved mid-course corrections to the PGA cap when the amount 
of projected under-recovery was substantial.  However, in this case the request for a 
correction was denied, as the utility had responded reasonably well to changing market 
conditions without experiencing any major under-recovery; and forecasts indicated that 
similar outcomes were likely in the future.  The Commission maintained its discretion to 
grant an adjustment if the trends in natural gas prices reversed.114 

Error Correction Mechanisms 

Practical Examples 

Gas, Northern Ireland 

A4.45 A recent example of error correction mechanism relates to the 2009-2011 price 
determination for Phoenix Supply Ltd, which is the leading natural gas supplier in 
Northern Ireland.  The Utility Regulator set price controls to last for three calendar years.  

A4.46 A correction mechanism forms part of the package for under and over recoveries of costs 
(excluding gas costs which are treated as a pass-through) as a result of a change from 

                                                 

114  Public Service Commission Memorandum (2008), www.psc.state.fl.us/library/filings/08/07000-08/080003.rcm.doc 
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forecast gas volumes.115  A two-tiered mechanism (similar to that used by Ofgem in the 
2007 gas distribution price control review) was proposed, as follows: 

(a) If Phoenix over-recovers by more than 3 per cent, it suffers an interest rate 3 per cent 
higher than the base rate.  

(b) If Phoenix over-recovers by less than 3 per cent, it suffers an interest rate 1.5 per cent 
higher than the base rate.  

(c) If Phoenix under-recovers by less than 3 per cent, it may recover interest at a rate of 
1.5 per cent higher than base rate.   

(d) If Phoenix under-recovers by more than 3 per cent, it may recover interest at the base 
rate.  

Examples of “k-factors” 

A4.47 There are many instances in which regulators have included a k-factor within the price 
control formula to correct for over- or under-recovery of revenues.  However, the precise 
design of k-factors can vary from case to case, and a couple of examples are quoted 
below. 

A4.48 The price control package for British Airports Authority (BAA) airports Heathrow and 
Gatwick contained a correction factor to allow BAA to recover any undercharging (or 
overcharging) of revenue, two years in arrears.116 

A4.49 Ofgem’s gas distribution price control review of 2007 (GDPCR) also incorporated a 
correction mechanism to adjust the price control for any previous over or under recovery 
against allowed revenues.  The system was two-tiered, as in the mechanism of the 
electricity distribution price control review of 2004 (DPCR4), imposing a higher penalty on 
companies incurring large over-recoveries compared to small over-recoveries.117 

                                                 

115  Utility Regulator (2009) “Utility Regulator decision on Phoenix Supply Price Control, 2009 - 2011” 
http://www.niaur.gov.uk/uploads/publications/Phoenix_Supply_Price_Control_Final_Determination_2009.pdf 

 
116  CAA “Structure of the Q5 BAA price control” http://www.caa.co.uk/docs/5/ergdocs/ccreport_appc.pdf 
117  Ofgem (2007) “Gas Distribution Price Control Review Final Proposals” http://www.ofgem.gov.uk/Networks/GasDistr/GDPCR7-

13/Documents1/final%20proposals.pdf  
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Revenue drivers 

Practical Examples 

Ofgem:  Transmission Investment for Renewable Generation (TIRG) 

A4.50 The Transmission Investment for Renewable Generation (TIRG) is the regulatory 
mechanism developed to fund specific network enhancement projects required to provide 
transmission capacity for new renewable generation plants. 

A4.51 Given the inherent uncertainty in the volume and nature of these new connections, 
Ofgem allows flexible funding allowances if the allowed TIRG revenue proves to be 
inappropriate.  This is achieved through revenue drivers, which are revenue release 
mechanisms that are set out in the transmission licence. 

A4.52 In addition, the transmission licence sets out income adjusting event provisions.  An 
income adjusting event is an event occurring in the pre-construction period of the TIRG 
investment project which materially increases costs.  Under the licence, the licensee can 
give notice to Ofgem that it considers an event has occurred which has, or is expected to, 
materially increase costs; these costs need to be efficiently incurred and at a level which 
cannot be recovered through the TIRG revenue allowance.  

A4.53 A difficulty that arises in setting an ex ante allowance is the uncertainty over the level of 
investment which may be funded through revenue drivers.  To allow for this uncertainty, 
the ex ante  allowance funds the cost of new equity necessary to fund baseline capital 
expenditure, TIRG expenditure and half of the additional investment that a firm might 
incur.  The allowance is then revised at the next price control review to reflect the actual 
investment and the equity required to finance it. 

Innovation zones 

Practical Examples 

Ofgem:  Registered Power Zones 

A4.54 In November 2004, Ofgem published its final decisions on the Registered Power Zones 
(RPZs) scheme and in 2005 published its additional guidance on their functioning.   

A4.55 The primary aim of RPZs is to encourage the DNOs to apply technical innovation in the 
way they pursue investment in, and operation of, their networks.  The incentives provided 
by RPZs are designed to create a risk/reward balance that is consistent with research, 
development and innovation. 

A4.56 RPZs are focused specifically on the connection of generation to distribution systems.  
They are intended to encourage DNOs to develop and demonstrate new, more cost-
effective ways of connecting and operating generation, that will deliver specific benefits to 
new distributed generators and broader benefits to consumers generally. 
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A4.57 Ofgem registers, but does not “approve”, RPZ projects and may seek advice from an 
independent panel in relation to the innovation content and potential benefits of an RPZ 
proposal.  The generator(s) directly involved in the innovation are informed of the RPZ 
proposal by the DNO and any technical and commercial impacts it might have compared 
with the extant connection option, as part of the negotiation of a connection agreement.118 

A4.58 There are currently three RPZs in the UK, operated by different DNOs: 

(a) Skegness and The Fens, operated by Central Networks; 

(b) Island of Orkney, operated by Scottish Hydro Electric; 

(c) Marsham primary, operated by EDF Energy. 

A4.59 The technologies tested in RPZs are not expected to be rolled out onto the national 
network before 2010. 

Comreg:  Test &Trial Ireland 

A4.60 In 2005, ComReg launched Ireland's Wireless Test and Trial Licensing Programme - Test 
& Trial Ireland. 

A4.61 The programme allows the test or trial of wireless communications devices in Ireland and 
has been designed in conjunction with the industry to support the needs of the wireless 
research and development community in Ireland. 

A4.62 Although not on a specific physical network, as it refers to the testing of wireless 
technologies, Test&Trial Ireland allows users to access the radio spectrum in an easy and 
inexpensive manner in order to facilitate innovative activities in the telecommunications 
industry. 

A4.63 All available radio frequency bands can be considered for either a test or a trial licence, 
including many frequencies that are in the radio spectrum "sweetspot" and that are ideal 
for mobile communications in Ireland or any regional or geographic market.119 

A4.64 A number of telecommunications companies such as Vodafone, RTE and Ericson, as well 
as universities such as Trinity College Dublin, have already made use of Test&Trial 
licences.  

                                                 

118  See Ofgem, 2005 Further Details of the RPZ scheme: Guidance Document, available at  
 http://www.ofgem.gov.uk/NETWORKS/TECHN/NETWRKSUPP/INNOVAT/Documents1/10499-11805.pdf 
119  See Test&Trial Ireland website: http://www.testandtrial.ie/ 
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Cost of capital 

Practical Examples 

CER – Transmission price control review120 

A4.65 In September 2005, the CER published decision papers on the transmission and 
distribution price control reviews for the period 2006-2010.  As at the previous review 
period, the CER’s cost of capital analysis was identical for transmission and distribution.  

A4.66 The majority of the Transmission Asset Owner’s (TAO) allowed revenues relate to the 
depreciation of the network assets and a return on the capital employed in the network. 

A4.67 The CER used a replacement cost approach to valuing the RAB.  The CER determined 
that the network RAB would be depreciated over an average lifetime of 50 years.  
Depreciation was calculated on a straight line basis to write off the depreciable amount of 
the assets over their useful life.  The CER determined an opening RAB value of €840 
million for the TAO for 2006. 

A4.68 In estimating the cost of capital to be allowed to be earned on the RAB, the CER used the 
WACC – CAPM framework.  As the TAO (ESB Networks) had no publicly listed equity, a 
comparator’s approach to estimating the equity beta was used.    

A4.69 The CER decided that the appropriate weighted cost of capital was 5.63 per cent (pre-
tax), selected from within a range of 3.26 to 6.85.   

A4.70 The following table summarises the components used by the CER in its cost of capital 
calculation. 

                                                 

120  CER: 2006-2010 Transmission price control review, Transmission asset owner (TAO) and transmission system operator (TSO), a 
decision paper, CER/05/143, 9 September 2005.  Available online at: http://www.cer.ie/cerdocs/cer05143.pdf 
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Table A4. 1:  Proposed cost of capital for Transmission and Distribution business 

Component Point estimate 

Cost of debt  

   Risk-free rate 2.38 

   Debt premium 1.35 

   Cost of debt (pre-tax) 3.73 

Cost of equity  

   Real risk-free rate 2.38 

   ERP 5.25 

   Asset beta 0.40 

   Equity beta 0.80 

   Cost of equity 6.58 

WACC  

   Effective tax rate 0.13 

   Gearing 0.50 

   Pre-tax WACC 5.63 

   Post-tax WACC 4.92 

Source: CER: 2006-2010 Transmission price control review, Transmission asset owner (TAO) and transmission system operator (TSO), 
decision paper. 

ORR – Network Rail’s cost of capital121 

A4.71 On 30 October 2008, the ORR released a report which formed the culmination of the 
periodic review it conducted during the year to set Network Rail's outputs, revenue 
requirement and access charges for the five years from 1 April 2009 to 31 March 2014 
(CP4).  

A4.72 The ORR rolled forward the RAB to 31 March 2009 using the assumptions made at the 
ACR03 (the Access Charges Review)122 and adjusted it in line with information including:  
Network Rail’s audited regulatory accounts; Network Rail’s forecasts; and additional 
information submitted by Network Rail.  

A4.73 Adjustments were made for items such as: 

(a) additional investments not funded at the time of ACR03 and for outputs not delivered 
in CP3. 

                                                 

121  ORR: Determination of Network Rail’s outputs and funding for 2009-14, October 2008.  Available online: http://www.rail-
reg.gov.uk/upload/pdf/383.pdf 

122  ORR: Access Charges Review: Final conclusions, December 2003.  Available online at: http://www.rail-
reg.gov.uk/upload/pdf/184.pdf 
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(b) revenue due to be received by Network Rail in CP3 that it was agreed in March 2004 
could be deferred and instead added to the opening CP4 RAB; and 

(c) additions for the volume incentive and asset stewardship incentive. 

A4.74 This gave an opening CP4 RCV of £28.6 billion in England & Wales and £3.3 billion in 
Scotland, giving a total RCV for Great Britain of £31.8 billion.  

A4.75 The original estimates for the cost of capital were derived in June 2007 and updated in 
April 2008 to reflect market conditions at the time – an exercise which increased the 
preferred range for the cost of capital from 4.30 - 4.70 per cent to 4.70 - 4.90 per cent.   

A4.76 The final decision taken by the ORR in October 2008 was to revise the cost of capital set 
out in its draft determinations slightly upwards from 4.70 per cent to 4.75 per cent.  Since 
the company is not listed, the cost of capital was calculated on the basis of the cost of 
capital which would be faced by an efficient, conventionally financed business with assets 
comparable to those of Network Rail’s.   

Aiming up 

Practical example 

Competition Commission – BAA airports 
 
A4.77 In its advice on the London airports price control, the Competition Commission (CC) 

aimed up a number of estimated parameters in the WACC calculation.123 

A4.78 The CC considered the cost of setting an allowed WACC that was too high or too low.  If 
the WACC was too high the airports’ shareholders would be over-rewarded and 
customers would pay more than they should.  However, the CC considered it a necessary 
cost to airport users of ensuring that there were sufficient incentives for BAA to invest, 
because if the WACC was set too low there could be underinvestment by BAA or 
potentially costly financial distress. 

A4.79 The CC concluded that the allowed WACC should be set close to the top of the range.  
The estimates represented numbers that were only 10 to 15 per cent below the top of the 
range and approximately two standard errors above the mid-point of their range. 

                                                 

123  Competition Commission (2007), “BAA Ltd — A report on the economic regulation of the London airports companies 
(Heathrow Airport Ltd and Gatwick Airport Ltd)”, Appendix F 

www.europe-economics.com 229



Appendix 4:  Practical Examples: Regulatory Tools which Deal with Risks 

Grandfathering Tradable Capacity Rights 

Practical Examples 

Allocation of runway slots in the EU 

A4.80 Rights to runway slots allow airlines to take off, land and use other infrastructure at a 
particular airport.  The allocation of slots in the EU is primarily an administrative procedure 
governed by EU Regulations which define the slot capacity available for allocation.  

A4.81 Grandfathered rights for runway slots permit airlines to use those slots in the future that 
they have already used in the past; however, airlines lose these grandfathered rights if 
they do not operate them for at least 80 per cent of the time of the respective flight period 
(a process known as “use-it-or-lose-it”).  Thus, incumbent carriers could hold allocated 
slots in perpetuity. 

A4.82 The International Air Transport Association (IATA) Worldwide Scheduling Guidelines state 
that 50 per cent of free or new slots should be primarily allocated to newcomer airlines to 
compensate them for disadvantages that result from grandfathering.124 

A4.83 Previous EU legislation only allowed for slots to be exchanged one for one between air 
carriers, without monetary compensation.  However, certain airports, such as London's 
Heathrow, were able to put in place a so-called grey market for secondary slot trading due 
to the vagueness of the rules.  In a bid to overcome growing capacity constraints in 
Europe's airports, the Commission adopted in 2008 a Communication which found that 
existing EU legislation on airport slot allocation does not prohibit secondary slot trading.125  
Secondary slot trading should increase efficiency by allowing changes to be made via the 
market once primary allocations have been established through grandfathering of 
capacity rights. 

Water Trading in Australia 

A4.84 Under the National Water Initiative (NWI), water trade is the transfer of water access 
entitlements (permanent) and seasonal water allocations (temporary) between different 
entities; for example, irrigators, environmental water managers, and water authorities 
(water infrastructure operators). 

                                                 

124  IATA, Worldwide Scheduling Guidelines;  
 http://www.iata.org/NR/rdonlyres/2C1BAA18-6297-4984-A74E-4A6D1F945A55/0/WSG18thEdition.pdf 
125  EurActiv.com, EU to allow sale of airport slots;  
 http://www.euractiv.com/en/transport/eu-allow-sale-airport-slots/article-172103# 
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A4.85 Across the southern Murray-Darling Basin, New South Wales, Victoria and South 
Australia have put in place arrangements to allow for interstate trade in water access 
entitlements and water allocations.126 

A4.86 A water licence gives water companies the ongoing right to a specified share of the water 
resource.  This is an asset that the water companies can sell or transfer permanently or 
for a limited amount of time.127 

A4.87 The majority of trades are facilitated through exchanges, but may also occur directly 
between buyers and sellers of water.  Table A4. 2 highlights the principal mechanisms of 
trade:128 

                                                 

126  National Water Commission, Water Trading; 
 http://www.nwc.gov.au/www/html/251-water-trading.asp 
127  Government of South Australia, Unbundling water rights diagram;  
 http://www.dwlbc.sa.gov.au/assets/files/swr_diagram.pdf 
128  The Australian Water Markets Report; 
 http://www.nwc.gov.au/resources/documents/AWMR2007-08Section2.pdf 
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Table A4. 2: Mechanisms of Trade 

Exchange Ownership Regions covered Products traded Method of 
operation 

Watermove Victorian 
Government, 
operated by 

Goulburn-Murray 
Water 

VIC and southern 
NSW 

Water access 
entitlements and 
allocations 

Weekly pool 

Waterexchange The National Stock 
Exchange of 
Australia (NSX) 

VIC, NSW and SA Water allocations, 
forward contracts 

Posted sell and 
buy bids 

Waterfind Private firm VIC, NSW and SA Water access 
entitlements and 
water allocations 

Negotiated trades 
between buyer 

and seller 

SunWater 
exchange 

Sunwater, a 
Queensland 
Government-
owned corporation 

QLD Water allocations 
(seasonal 
assignments) 

Pooled price 
system 

WaterMart Coleambally 
Irrigation 
Corporation acting 
as a broker for 
Waterexchange 

Developed as a 
service for 
Coleambally 
Irrigation 
customers and 
allows customers 
to trade water to 
and  from NSW, 
VIC and SA 

Water access 
entitlements and 
water allocations 

Posted sell and 
buy bids 

Murrumbidgee 
Water Exchange 

Murrumbidgee 
Horticulture 
Council (not-for-
profit) 

NSW Water allocations 
only 

Posted sell and 
buy bids 

Posted sell and 
buy bids 

Murray Irrigation 
Limited 

NSW Water access 
entitlements and 
water allocations 

Posted sell and 
buy bids 

Source: Europe Economics 

 

Ofgem:  Transmission access, “Connect and Manage” 

A4.88 Ofgem previously employed a “first come, first served” connection approach in which 
projects without planning consent could be ahead of those with planning consent in the 
queue. 

A4.89 Ofgem has now introduced a system called “Connect and Manage” for an interim period 
to connect new low-carbon generation to the network more quickly, in order to overcome 
delays in connection as a result of constrained capacity.  This involves a temporary 
relaxation to the rules for connection to and use of the high voltage electricity networks; 
any generator seeking an earlier connection date can now do so by approaching National 
Grid. 
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A4.90 This approach should mean that an early connection date can be offered to projects that 
already have planning consent.  According to Ofgem, in practice this will involve better 
management of the existing connection queue, sharing of capacity, release of additional 
capacity by the System Operator and allowing some generation to connect ahead of 
system reinforcement.  

A4.91 National Grid identified that connection dates for 450 megawatts of low-carbon generation 
capacity in Scotland can be brought forward.  The generators will be accommodated 
under the Connect and Manage approach, by the completion of their local connection 
works.   

A4.92 While more new generators could get connected sooner they may have to restrict their 
output on occasion, so that the system remains secure in operation.  Any generator that is 
asked to reduce output will receive compensation payments from National Grid.  The 
Connect and Manage scheme could mean that these constraint payments, which are 
passed on to all electricity customers, increase. 

A4.93 This model gives connectees capacity rights which the system operator then has to buy 
back when there are constraints; this can be seen as an interesting example of 
grandfathering capacity rights, in which more rights are potentially handed out than there 
is capacity on the network. 

Guaranteed Standards of Performance with Customer Compensation 

Practical Examples 

Ofgem, UK:  Electricity distribution network operators 

A4.94 Guaranteed standards set out service levels that must be met by each distribution 
company.  These standards have been set to guarantee a level of service that is 
reasonable to expect companies to deliver in all cases, and cover the following areas:129 

(a) responding to operation of distributor’s fuse; 

(b) supply restoration – normal conditions; 

(c) supply restoration - multiple interruptions; 

(d) estimating charges for connection; 

(e) notice of planned interruption to supply; 

                                                 

129  Guaranteed standards: Ofgem guidance and proposals on best practice – electricity distribution;  
 http://www.ofgem.gov.uk/Networks/ElecDist/QualofServ/GuarStandds/Documents1/13882-

Guidance%20_distribution_%20April%202006.pdf 
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(f) investigation of voltage complaints; 

(g) making and keeping appointments; 

(h) notification of payments owed under the guaranteed standards; and 

(i) supply restoration (different guaranteed standards apply for differing weather 
conditions; and in the Highlands and Islands). 

A4.95 If the distribution company fails to meet the level of service required, it must make a 
payment to the customer.  The payments that must be made vary for each performance 
standard.130  There is no maximum revenue exposure, rather there are fixed penalties for 
non-compliance with the minimum service levels. 

Australian Energy Regulator:  Electricity distribution network service providers 

A4.96 The Australian Energy Regulator (AER) employs a service target performance incentive 
scheme (STPIS) for the distribution network service providers. 

A4.97 The STPIS also contains a guaranteed service level (GSL) component which is designed 
to improve service to customers receiving poor service and act as a recognition payment 
to customers that have received poor service.131 

A4.98 The expected volume of GSL payments is estimated using current performance and is 
included in the annual revenue requirement set out in the distribution determination made 
by the AER. 

A4.99 The GSL component of the scheme is uncapped and applies different thresholds of 
performance to different parts of the network for the following interruption parameters:132 

(a) frequency of interruptions; 

(b) duration of interruptions; 

(c) total duration of interruptions; 

(d) time taken for streetlight repair; 

(e) time taken for new connections; and  

                                                 

130  Ofgem, Table of guaranteed standards;  
 http://www.ofgem.gov.uk/Pages/MoreInformation.aspx?docid=41&refer=Networks/ElecDist/QualofServ/GuarStandds 
131  AER, Electricity distribution network service providers, Service target performance incentive scheme, 2009;  
 http://www.aer.gov.au/content/item.phtml?itemId=728340&nodeId=3df936f30d61a12c6ba6609cf95ba034&fn=Final%20decisi 

on%20%E2%80%93%20Amended%20distribution%20STPIS%20(15%20May%202009).pdf 
132  AER, Electricity distribution network service providers, Service target performance incentive scheme, 2009; 
 http://www.aer.gov.au/content/item.phtml?itemId=728340&nodeId=e78c6918dbd53c5f506f6b7c0f2d01c7&fn=Appendix%20C 

%20%E2%80%93%20Amended%20distribution%20STPIS%20(15%20May%202009).pdf 
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(f) notice of planned interruptions. 

A4.100 Payments are required to be made to customers automatically without requiring an 
application from the customer. 
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