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Yorkshire Water are pleased to publish the following paper, 
commissioned with Baringa, to help support the development of the 
PR24 regulatory methodology. The paper is intended to help address 
the ambition set out in Ofwat’s consultation on the regulatory 
framework in May 2021, which set out an intention to better explore 
the link between costs and outcomes and better reflect it over the 
long-term industry trajectory.

The paper explores the relationship between service performance and 
costs, and develops potential approaches for linking the determination 
of efficient costs with the setting of performance targets. We 
recognise it’s a challenging area to get right, and one which is at the 
heart of providing credibility for customers for water companies 
performance and expenditure for customers. 

While the paper aims to set out practical methods for addressing the 
issue and considerations for implementation, there is clearly a need 
for further detailed work in this area. The paper is intended to provide 
a starting point for that development and has been submitted to the 
Future Ideas Lab to generate discussions and debate in the industry 
ahead of the design of the regulatory framework for PR24.

The content of the paper has been developed collaboratively 
between Yorkshire Water and Baringa, exploring concepts and testing 
ideas through a series of workshops. As part of the development, it 
has also been presented to the industry and Ofwat through the Cost 
Assessment Working Group for feedback and discussion.

We have set out a number of recommendations for progressing the 
topic further, and look forward to working with Ofwat and the 
industry ahead of the draft and final methodology for PR24.

Forward
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Economic regulators seek to protect the interests of consumers from natural 
monopolies by promoting efficiency in prices, and the quality of services that might 
be expected if the markets were competitive. Price controls are the primary tools 
the regulators use, where the prices (or revenues) and service standards are 
determined on a periodic ex-ante basis, setting allowances and incentives up front 
and creating an envelope in which the company must operate.

Ofwat’s price reviews in 2014 (PR14) and 2019 (PR19) were a step change from 
previous price reviews. Amongst various changes, such as the expansion of the 
number of price controls and facilitating competition in different parts of the value 
chain, the development of an outcomes framework for Performance Commitments 
(PCs) and Outcome Delivery Incentives (ODIs) was also introduced.

Ofwat determined its totex allowances for companies independently of its 
determination of Performance Commitment Level (PCL) targets and ODIs. Whilst 
there is a consensus in both engineering and economic theory that there is likely to 
be a cost-service (or productivity) relationship, to date, this has not factored into 
the determination methodology. Establishing a cost-service relationship has been 
recognised to be very challenging by both Ofwat and the industry for a variety of 
reasons.

However, the consequential uncalibrated approach to setting stretching efficiency 
targets and PCLs, raises challenges, as the combined totex and performance 
incentives are fundamental to the balance of risk and reward for companies. 

Yorkshire Water commissioned Baringa to explore the relationship between cost 
and service and to consider how costs and performance could be linked for future 
price controls.

In this report we cover 

 the relationship between cost and service in theory; 
 how the relationship might be quantified in practice;
 how it might be incorporated into the regulatory framework; and
 the practical challenges and recommendations.

The cost service relationship in theory

We summarise the approach which Ofwat took in determining its totex allowances 
and PCL at PR19, identifying that a key area of challenge at PR19 in relation to the 
inherent assumption that for common PCLs where there are expected differences 
between companies costs and / or performance, this is solely driven by inefficiency.  
This does not account for factors outside of management control that may differ 
across companies.

As a part of the PR19 appeal process, the CMA did not identify a strong link between 
cost and service. However, it did identify the AMP7 leakage challenge “requires 
companies to incur enhancement expenditure to support this” and that in future 
“Ofwat should seek to estimate each company’s efficient costs of leakage”.

Noting the challenges which Ofwat and the CMA have had in identifying a 
relationship, we highlight some theoretical challenges that need to be accounted for 
in the analysis, namely: underlying volatility in performance driven by factors 
outside of management control; and different asset management strategies across 
companies including lumpy investments, time lags, and mixes of capex and opex
solutions.

Assessing the relationship between cost and performance for PR24
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Quantifying the cost service relationship

We explore approaches that can be adopted to quantify the cost-service 
relationship to incorporate it into the PR24 regulatory framework.

First, we consider the data that might be available to assess the relationship: 

 We consider that it would be beneficial to undertake industry level analysis using 
empirical data on costs and performance. However, data quality may undermine the 
modelling of such an approach. 

 We consider an alternative, where Ofwat might ask companies to provide data on their 
current and future level of performance and costs. This would require a new reporting 
approach requiring detailed guidance given inconsistent approaches adopted across 
companies, and Ofwat will likely be concerned with information asymmetry.

Secondly, we consider whether analysis should be conducted at the level of the individual PC 
or price control:

 Analysis can be conducted at the PC level where there is confidence in performance 
data. However, this will only be appropriate where it is possible to attribute costs and 
activities to those PCs. Historical costs are unlikely to be reported at the level of the PC, 
and as such allocation methods may be needed, requiring Ofwat to issue a methodology 
and guidance.

 Analysis can be conducted at the price control level where there is confidence about the 
costs incurred / allowed as these are already reported on. However, a performance 
metric would need to be developed to take account of the different PCs that fall within 
that area of the price control – e.g. water resources. Developing a composite PC would 
require a methodology for the weighting of different PCs.

We discuss some of the implementation challenges for implementing these 
approaches which Ofwat will need to consider more carefully in developing its PR24 
methodology.

Incorporating the relationship into the PR24 methodology

We recognise the challenge with identifying and quantifying the cost service 
relationship, and propose a number of guiding principles for the PR24 framework:

 Start from the premise that changes in activity and performance are likely to 
correspond with changes in costs.

 Acknowledge the uncertainty in calculating the cost service relationship and 
consider options for both PR24 and future price controls

 Cost-service trade-offs should be analysed on an individual (or cost area) basis 
and only incorporated into determinations where robust

 Double counting of stretch and productivity should be avoided
 Long term stewardship of assets should be incentivised

We consider the regulatory levers that could be applied, specifically relating to performance 
target adjustment or cost allowance adjustment. Customer preferences could help 
determine the appropriate approach (i.e. if they prefer higher bills or lower performance 
targets, or vice versa).

We also consider how the regulatory methodology at PR24 could incorporate the specific 
recommendations from the CMA on leakage – i.e. estimating each company’s efficient costs 
of leakage;

We consider that there may be good reason other than inefficiency why cost/ performance 
may differ across companies and for the setting of common PCLs should incorporate an 
adjustment:

 to company PCLs (e.g. where factors outside of company control may prevent a company 
from delivering to the industry standard), or to,

 to cost allowances (e.g. genuine operational cost differences).

We set out steps for developing the methodology and propose the adjustment for the cost 
service relationship would be most practicable outside the totex models, given the challenges 
associated with endogeneity and perverse incentives.

Assessing the relationship between cost and performance for PR24
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Practical challenges and recommendations

Finally, we reflect on the various challenges inherent in establishing the cost-performance 
relationship and set out a number of recommendations for developing the approach, 
including:

 Base performance level should be associated with base costs level through the 
determination;

 Double counting of productivity in both cost and service levels should be avoided 
in determination; and

 The evidential hurdle required for adjustments should be spelled out in the 
methodology to support company data gathering.

There are a number of complexities that should be considered in seeking to 
establish a relationship between cost and service:

 Different time horizons for analysis, recognising the lumpy nature of different 
investment types;

 The broader relationships between investments, activities, outputs, and 
outcomes;

 Taking account of factors outside of management control which differ across 
companies; 

 Developing standardised reporting requirements to facilitate the required 
analysis.

During our work, we engaged with the industry and Ofwat at the Cost Assessment 
Working Group in September 2021. There was broad support for the exploration of 
cost service relationship and recognition that this is complex topic that has yet to be 
resolved despite extensive debate.

Feedback on the framework included support in principle for the framework as 
presented. Other feedback included:

 Ofwat should review and evidence its approach to setting the 'base service 
levels' in the first place, and

 adjustments should be made outside of the core totex models given the 
complexity and robustness challenges Ofwat already faces. 

Given the challenges with reporting accuracy, it was considered that undertaking 
the analysis at the price control level might be a more appropriate approach for 
PR24, as it addresses the challenges with data. If analysis at the PC level is not 
sufficiently robust at PR24 it will be beneficial to commence the reporting 
requirements for future price reviews.

Whilst our work explores the cost service relationship a fuller consultation with the 
industry is required to gather views on other core elements of the regulatory 
framework.

Assessing the relationship between cost and performance for PR24
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2.1 – Context

The current regulatory framework

Performance commitments (PCs), Outcome Delivery Incentives (ODIs) and Efficiency are 
core parts of the current regulatory framework and are key factors, alongside the cost of 
capital, in the overall risk and return framework.

Ofwat has used the setting of stretching PCs and incentives as a key tool in pushing the 
industry to deliver a better quality of service and outcomes for customers. This was a key 
step change in the regulatory approach, building on PR14 and mirroring similar changes in 
other regulated sectors.

The outcomes framework is generally seen as a success, but there have been a number of 
challenges including:

 relationship between base cost and performance was not explicitly considered in the 
evaluation of most PCs;

 Companies have a large number of PCs, creating a culture of focusing on targets rather 
than what matters;

 Outcomes do not always address the root cause that should be targeted, and often 
‘overlap’ or duplicate each other. E.g. PCC overlaps with meter rollout; 

 PC levels for common performance commitments were set using a mixture of 
methodologies and leant heavily forecast data developed using a wide array of methods 
to differing degrees of robustness.

A key challenge that Ofwat and companies all struggled to address at PR19 was the 
relationship between costs and outcomes. At a company aggregate level, this led to an 
‘overall stretch’ that some companies considered unachievable – a key factor in several 
appeals to the CMA.

Ofwat did not accept at PR19 that, in aggregate, improvements in service require more 
costs. As such, it did not specify performance levels associated with the notionally efficient 
company, beyond those set as performance commitment targets (e.g. forecast UQ). 

At an individual PC level, many companies were not granted cost adjustment or 
enhancement funding at PR19. Such adjustments were the exception, not the norm.

Companies raised concerns with the outcomes approach during the PR19 process and the 
lack of cost-service relationship was included within the arguments considered by the CMA 
in the referral of Ofwat’s determination. The CMA found there to be a relationship 
between leakage and cost, but no clear link in the evidence based on historical data more 
broadly. 

Ofwat’s initial PR24 thinking

The consultation sets out an intention to reduce the number of PCs, build on the ‘totex
and outcomes’ framework and explore the link between service levels and cost. It also 
emphasises long-term outcomes, potentially linking the outcome targets beyond the PR24 
timeframe. 

Ofwat states that it is seeking to “improve benchmarking and extend its use. This includes 
exploring ways to better understand the link between costs and service levels.” 

Assessing the relationship between cost and performance for PR24
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 Thirdly, the structure of the paper. 
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2.2 – Purpose of the paper 

The Ideas Lab paper is intended to explore approaches which can be used for setting 
performance commitment targets commensurate with efficient base cost allowances for 
PR24 and to support the integration of the cost-service relationship in the regulatory 
framework. 

The paper has been developed collaboratively between Yorkshire Water and Baringa, 
exploring concepts and testing ideas through a series of workshops. We also presented the 
concepts and ideas to the industry and Ofwat through the Cost Assessment Working Group, 
to understand the industry appetite for the recommendations provided.

The work builds on previous evidence developed from the PR19 CMA referrals, and recent 
Ofwat builds, including the ‘Creating Tomorrow, Together’ framework consultation, as well 
as industry working groups and historically available comparative information (e.g. PR19 
submissions and APRs).

As well as exploring concepts and ideas, the paper seeks to provide a framework to enable 
the suggested approaches to be adopted in the methodology for PR24 and beyond.

2.3 – Structure of the paper

The remainder of this paper focuses on the cost service relationship:

 In Section 3, we explore the cost and service relationship in theory, considering how it 
has been considered previously by Ofwat and the CMA as well as the latest thinking 
from industry.

 In Section 4, we explore the approach which can be adopted to quantifying the 
relationship in practice considering the types of analysis and data that are required.

 In Section 5, we consider how the relationship could be incorporated into the 
regulatory framework for PR24.

 In Section 6, we present our conclusions and way forward, reflecting on the practical 
issues and challenges for the industry, highlighting further work which will be needed.

Risk and return 

Outcomes 
framework

(PCs, PCLs, ODIs)

Cost Assessment

Markets, 
competition and 
system operator

 Continue cost benchmarking
 Explore link between cost and service levels
 Focus on nature based solutions and 

operational resilience
 Provide more info earlier in the process e.g. 

base costs, ODIs

 Build on the ‘totex and outcomes’ 
framework

 Reduced number of performance 
commitments

 Simplified approach for setting 
incentive rates and focus on long term
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3.1 Ofwat’s PR19 approach

Ofwat’s approach for determining totex allowances and outcomes was set out separately in 
the PR19 final determinations, reflecting how the analyses were largely undertaken as two 
discrete ‘building blocks’ of the regulatory framework.

We provide a brief descriptive summary of the approaches taken below before considering 
the potential disconnect that may arise as a result.

Setting TOTEX Allowances

Detail on Ofwat’s approach to setting cost allowance is set out in the PR19 final 
determinations. The chart below shows the key components of Ofwat’s approach which 
consist of:

 Wholesale modelled base cost (68%)
 Wholesale un-modelled base costs (7%)
 Enhancement costs (17%)
 Retail modelled cost (8%)

Wholesale modelled costs

The majority of costs are determined through the Ofwat’s wholesale cost models (68%). 

Ofwat developed a suite of econometric modelling approaches across the different price 
controls and parts of the value chain to model these cost. The models focused on “botex”, 
comprising companies operating expenditure (excluding non-comparative opex items) and 
capital maintenance expenditure. Econometric models control for scale, complexity, 
topography and density of difference in costs across firms.  These models do not include 
any performance-related variables within management control, which are potentially 
endogenous and may create perverse incentives.

The approach incorporated cost adjustment claims for specific companies to allow for 
company specific circumstances (subject to a materiality threshold), as well as assumptions 
around catch up efficiency, real price effects and frontier shifts – an annual efficiency of 
1.1% is incorporated into the forecast allowances.

Ofwat’s key tool in promoting an efficient cost base is to apply a cost benchmark meaning 
that company allowances may differ significantly from the level requested. Companies 
must ‘catch-up’ to this benchmark, which was set at the 3rd/4th best-performing 
companies for wastewater and water respectively.

There has been significant debate around the appropriate modelling approach given the 
complex and subjective nature of the model design. This includes challenges on model 
specification relating to the level of modelling, the appropriate cost drivers, approaches to 
cost adjustments and data normalisation.

The base cost allowances do not explicitly cost requirements associated with different 
expected future performance levels.

Assessing the relationship between cost and performance for PR24
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Unmodelled wholesale costs

The unmodelled costs largely consist of costs outside of management control such as 
business rates, Water abstraction Charges, and Traffic Management Act costs, accounting 
for 7% of overall Totex. 

Enhancement costs

Enhancement expenditure relates to investment for the purpose of enhancing the capacity 
or quality of service beyond a base level. This expenditure accounted for 17% of Ofwat’s 
overall PR19 allowances. 

Ofwat undertook a range of techniques required to assess enhancement costs including:

 Benchmarking using econometric and unit cost techniques where there is comparable 
forecasting data

 Deep dive assessments, where the value of project costs exceeds 0.5% of overall 
expenditure that focuses on the cost appraisal including the need for investment, 
options considered, efficiency in cost, demonstration of net benefit for customers and 
any protection measures required.

 Shallow dive assessment, where the value of costs is less than 0.5% of total expenditure. 
This is a lighter touch assessment with an application of company specific efficiency 
factor.

Enhancement costs include allowances to improve performance over current levels, “a 
permanent increase or step change in the current level of service to a new 'base' level” 1. 
However, the performance improvement included is not defined, and enhancement costs 
are not related to a specific PC. 

Retail cost

Ofwat adopted an econometric approach to assess the efficiency level of cost to serve 
accounting for c 8% of total expenditure.

Setting PCLs and ODIs

Ofwat’s outcomes framework is a core part of the regulatory approach, with PR19 building 
on the concepts introduced at PR14. Companies consulted with customers to determine an 
appropriate set of performance commitments (PCs) to prioritise. Through the determination 
process Ofwat decided on the appropriate targets (Performance Commitment Levels (PCLs)) 
and associated incentives - Outcome Delivery Incentives (ODIs).

At PR19, Ofwat introduce 14 common PCs alongside other asset health measures. 
Companies were also free to propose their own bespoke PCs where customers expressed 
that the PC is important but perhaps there was limited data to compare company 
performance across the industry.

PCs set by Ofwat at PR19

Assessing the relationship between cost and performance for PR24
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Common performance 
level measures

 Water supply interruptions
 Pollution incidents
 Internal sewer flooding

Reducing water demand  Leakage
 Per capita consumption

Statutory measures  Compliance risk index (water)
 Treatment works compliance (water and wastewater)

Asset health measures  Mains repairs
 Unplanned outage
 Sewer collapses
 Sewer blockages

 External sewer flooding
 Customer contacts about 

water quality
 Low pressure

Resilience measures  Risk of sewer flooding in a storm
 Risk of severe restriction in a drought

Vulnerability measures  The priority services register

Customer experience  Customer experience measure (C-MeX)
 Developer services experience measure (D-MeX)

3 The cost and service relationship in theory
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The decision tree below represents the process that was adopted for setting PCLs at PR19.

Illustration of Ofwat’s Outcomes framework at PR19

1. If the performance measure was not comparable across the industry, it was 
introduced as a bespoken performance measure and Ofwat evaluated the merits of 
the proposed PCLs using a variety of approaches as appropriate.

2. Whilst the performance measure was something that all companies were expected 
to deliver, there were reasons why the actual PCLs differed across companies. Setting 
relative PCLs targeting common performance relative improvements resulted in 
different PCLs where company starting positions differed. For example, Ofwat set a 
common improvement target of 15% for leakage, which resulted in different absolute 
targets. For asset management related measures, such as mains repairs, PCLs were 
set relative to company historical performance.

3. There were three Performance Commitments that were set at a common PCL (Water 
Supply Interruptions, Pollution Incidents and Internal Sewer Flooding). For these 
measures, Ofwat initial methodology focused on developing a forecast Upper 
Quartile (UQ) benchmark. Some of these UQ benchmarks were softened through the 
PR19 final determination process in light of company responses.

Under this approach company differences in expected performance and costs were 
deemed to be due to inefficiency, discounting other factors, such as differences 
between factors outside of management control.

Assessing the relationship between cost and performance for PR24
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Is the performance 
measure robust and 
comparable across 
companies?

1

Should PCL differ across 
companies (e.g. due to 
regional differences)

2

When consistent approach 
applied to cost assessment, 
do differences in expected 
costs/ performance relate 
solely to inefficiency?

3

Non-comparable / 
Bespoke PCs

Different PCLs

Common PCL / common cost 
allowance

No

Yes

Yes e.g. Common PCs

No

Yes
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3.2 – CMA findings at PR19

The Competition and Markets Authority (CMA) examined the relationship between costs are 
service in the PR19 redetermination which concluded in March 2021.  Several appellants 
and other interested parties raised the issue to the CMA, arguing that Ofwat had not 
evidenced reasons for rejecting the existence of a trade-off between costs and service 
quality, and that Ofwat undervalued quality and as a consequence failed to provide sufficient 
funding for high performers1.

One key conclusion it reached was in relation to the right question, not the right answer: 
“The question that we have to address is whether there are improvements in service 
required which go beyond the service performance that should be achievable by an efficient 
firm through base totex”.2

Regarding the overall cost-outcomes relationship, it found that “Ofwat’s approach of setting 
PC targets which require higher service performance did not automatically result in 
increased expenditure relative to Ofwat’s models of base expenditure”, giving examples of 
where service improvements could be achieved at low cost or be recurring and included in 
base costs.

However, it also stated there are likely to also be examples, including companies already at 
frontier performance, where improvements in performance will only come at a cost. It 
awarded additional funding to some appellants for leakage, given the level of stretch and 
relative performance of the companies in question (beyond UQ).

Regarding the relationship between costs and leakage the CMA stated3:

 “The AMP7 leakage challenge is significant (it was characterised by Ofwat as a ‘step 
change’) and we decide that this will require companies to incur enhancement 
expenditure to support this.” 

 We are concerned that neither the companies nor Ofwat have adequately analysed the 
wider costs and benefits of further reductions in leakage.” 

 “In future, Ofwat should seek to estimate each company’s efficient costs of leakage 
prevention, detection, and repair.”

The decision tree below shows the additional PC-specific adjustment to the decision tree as 
applied by the CMA.

Adjusting framework to take account of CMA’s recommendation on leakage and similar PCs

Assessing the relationship between cost and performance for PR24
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1. CMA price determinations, Final 
Report, March 2021, 2.163 and 
2.164

2. Ibid, 7.93 -7.94
3. Ibid, 8.119-8.202.
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e.g. Ofwat approach for Supply 
interruptions / Pollution Incident 
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Cost /performance 
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outcome / cost 
package depending 
on level of stretch



13

3.3 – Ongoing industry consideration on the cost-service relationship

It is evident in the responses to Ofwat’s PR24 consultation “Creating Tomorrow, Together” 
to Ofwat’s question Q10.5 “Where can we enhance our evidence base on the relationship 
between costs and service?” that there is widespread industry support for the existence of a 
relationship between services and costs.

Baringa presented some of the thinking in this paper to the industry at Ofwat’s Cost 
Assessment Working Group and there was cross industry support for the incorporation of 
cost service relationship into Ofwat’s PR24 framework. However, the industry recognises the 
complexity of the topic which has been the subject of significant debate for many years. This 
included highlighting a number of reasons to believe there is a relationship in theory but why 
the relationship is difficult to detect in practice.

This includes the need to account for: underlying volatility in performance, and different 
asset management strategies across companies including lumpy investment time lags and 
mixes of capex and opex solutions. We discuss these briefly below:

Underlying volatility in expected performance

Company performance against certain measures may be a function of a number of factors, 
other than investment,  that have a direct impact on performance including those outside of 
management control. As such expectations around performance are likely to map to a 
probability distribution function that may align with a normal distribution or possibly a 
skewed distribution where the potential for extreme events leads to a skew in one direction 
without there being a symmetrical upside (e.g. as a result of flooding due to weather). 

For this type of performance measure it is difficult to establish between Year on Year 
performance change that arises from investment and that which arises from other factors.  

We illustrate below an example where expected performance may have improved from 
year 1 to year 2 as a result of investment, but that due to volatility the observed 
performance deteriorated. Taking account of such features for individual PCs is likely to 
require more advanced modelling accounting for variance in the error term in any 
regression.

Underlying volatility in performance from factors outside of management control might 
limit observations of investment improving expected performance

Assessing the relationship between cost and performance for PR24
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Distribution of expected 
performance in year 1

Distribution of expected 
performance in year 2

Investment improves 
expected performance

Y1 actual performance

Y2 actual performance

Performance
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Challenges in accounting for different asset management strategies

Different asset management strategies may result in different investment profiles. 
Investment could be one-off and lumpy in nature (e.g. investment in sewer depth monitors) 
or regular ongoing maintenance (e.g. investment in sewer cleaning). We illustrate below 
how the associated investment and performance may differ across such strategies. 

With companies taking different approaches, analysis is likely to conflate issues such as the 
nature of investment, different starting positions and lumpiness of cost.

 Companies may adopt different mixes of opex and capex investments, making the 
relationship between cost and outcomes more difficult to identify. Improvements in 
performance arising from capital investment may take longer to materialise but 
provide a sustained solution – separating such targeted solutions is challenging.

 Given companies may be at different points in their investment horizon, company’s 
relative efficiency may differ depending on the time period of the analysis conducted. 
Those firms which invest sooner, rather than later, or systemically underinvest may 
appear more efficient firms in Ofwat’s totex models. This is because performance is not 
incorporated into these models and the efficiency definition primarily relates to cost. 
As such, the upper quartile efficiency benchmark may be overstated if the basis for 
investment were applied consistently.

Companies’ approaches are also likely to differ:

 When setting PCLs analysis might also need to consider what companies been funded 
for historically, how they have used it and what are the outcomes. Performance 
improvements will be marginally cheaper as a company funded for improvement 
targets the 'easier wins'. This gives them a better position and potential advantages 
compared with other companies. For companies that previously didn't ask for an 
allowance for a particular investment, then they may have a lower starting point.

 Additionally, there is a difference between the costs of improving service quickly rather 
than a gradual service improvement. To improve service in the very short term may 
require more expensive operational solutions compared to a more long-term best 
whole life cost approach or ongoing productivity gains.

Assessing the relationship between cost and performance for PR24
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This illustrates how different strategies might have different cost-service relationships –
strategy A has a simple linear relationship whilst strategy B a slightly more complex 
relationship with time lags. However for Ofwat these might not be separable as it does not 
account for the different strategic approaches. This is complicated by many companies 
having nonhomogeneous challenges.
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Strategy B

Different strategies have different cost performance relationships
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4.1 – Should analysis be conducted at industry or company level?

One question is whether the cost-performance analysis should be derived at the industry or 
firm level. Both approaches have respective merits and demerits. 

i)  Industry Level analysis

A regression using historical cost and performance data from each firm in the sector could 
be developed to provide a forward looking view of the cost-performance relationship for 
each firm, similar to the approach taken for modelling wholesale costs.  The figure below 
illustrates how this type of analysis might be developed.

An industry cost/performance trade-off curve could be derived from the forecast 
regression of each of the industry firms. This trade-off curve can be used to compensate 
companies for incremental performance requirements. This compensation would be 
based on industry cost/performance trade-offs and therefore could be seen to be less 
specific than firm level. Developing robust models would be challenging given data quality 
and endogeneity issues.

ii)  Company Level analysis

As an alternative approach, Ofwat might ask companies to provide data on their current 
and future level of performance, average cost and marginal cost. This would provide the 
potential to understand the cost relationship with each of the company’s performance 
commitments.

Assessing the relationship between cost and performance for PR24
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In this section we explore approaches that can be adopted to quantify the 
cost-service relationship to incorporate it into the PR24 regulatory 
framework.

 First we consider the data that might be available for analysis to assess the 
relationship: industry level analysis on empirical data or company level 
analysis based on new reporting data gathered from companies.  

 Secondly, we consider whether analysis should be conducted at the 
performance commitment level or aggregated at a price control level based 
on the level of cost and performance data available.

In doing so we consider some of the challenges relating to the implementation 
of these approaches.
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4.2 – Analysis at the Performance Commitment level

The type of analysis referred to in section 4.1 considered “performance” and “normalised
associated cost” could differ depending on the degree to which costs can be attributed to 
PCs. In this section we consider how we could apply the analysis at the Performance 
Commitment level. In the next section we consider that, if it is not appropriate to set at a 
price control level, how it could be conducted at price control level.

Some PCs will align more strongly with activities and therefore it may be possible to allocate 
costs. For that subset of PCs where a strong activity mapping is evident, firms can provide 
data on their cost spend associated with each activity and investment spend on an annual 
basis. 

With this type of analysis, it may be possible to compare the performance of a specific 
performance commitment against the costs which have been allocated to it. 

 To undertake i) industry level analysis, reported performance and cost data would be 
needed on for the PC in question. The relationship between cost and service could 
then be modelled through regression analysis. To enable this:

 Regulatory guidance would be needed on the allocation methodologies and 
companies would need to report these costs. 

 Ofwat would likely scrutinise the costs data and the validity of assumptions adopted. 
 It would take a number of years of reporting this data before robust models could 

reasonably be developed, as the models would require a sufficiently large number of 
observations to be statistically credible
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This type of approach could be challenging for Ofwat given differences across 
organisations. Given Ofwat is reliant on regulatory reporting  and forecasts from 
companies for this type of analysis, detailed guidance around cost allocation methods 
would be required. There would be a range of issues to overcome relating to common cost 
modelling approaches and addressing concerns Ofwat may have around information 
asymmetry.
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The figure below provides an illustration of how costs and activities may be allocated to PCs. 
In the example, costs associated with sewer cleaning and sewer depth monitors may 
provide benefits to different wastewater network performance commitments (e.g. sewer 
flooding, pollution incidents). Rules can be developed such that each of the PCs has a 
proportion of costs allocated.
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Industry level analysis for cost service relationship for internal sewer flooding (indicative for 
illustration)
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undertake ii) company level analysis, each company would be required to report its marginal 
and average costs associated with relevant performance commitments, where companies 
are able to allocate costs. To enable this:

 Ofwat would also need to develop detailed guidance on the reporting requirements.
 A key challenge will involve developing an appropriate increment performance change in 

order to derive a cost performance relationship. This may involve companies developing 
scenarios around the incremental cost associate with a performance change – for 
example, Ofwat may need to request the cost associate with different performance 
levels.

 This could be challenging for performance metrics that suffer from significant noise 
outside of management control (e.g. weather) .

Company level analysis for cost service relationship for internal sewer flooding (indicative for 
illustration)
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There may be merit in evaluating the relationship between activities and 
outcomes/performance, excluding costs initially so as to assess what companies have 
been doing and what they have achieved. Unit cost of different activities could be 
considered, relative to an industry benchmark. Unit cost assessments are used in other 
sectors, notably by Ofgem in RIIO price controls where it compares unit costs for a range of 
activities (such as tree cutting) – such costs can be benchmarked across industry.   

Key implementation challenges

The key implementation challenges which would need to be overcome include:

 Guidance required by Ofwat with clear expectations around methodologies, 
assumptions and governance processes to ensure that it is able to gather data which it 
has confidence in.

 Reporting required by companies, which may require changes in approaches taken 
necessary for gathering, assessing and assuring regulatory reporting data to submit to 
Ofwat.
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 Scrutinising the information gathered to identify and normalise anomalies and ensure 
robustness of the datasets before analysis is undertaken to identify cost service 
relationship.

 The model robustness will likely improve over time as multiple years’ worth of data 
becomes available and cost discovery techniques are adopted within organisations to 
improve reporting standards, but early years may be reliant on sparse data. 

We would expect that the models and data quality will improve significantly over time. It 
may be that the robustness of such information means that such techniques are not 
incorporated immediately into the regulatory framework for PR24, but can eventually be 
adopted and developed in time for robust approaches for PR29.

Assessing the relationship between cost and performance for PR24
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4.3 – Analysis at the Price Control level

Spending on specific cost areas impact multiple PCs.  For example, wastewater investment 
targeting sewer cleaning and sewer depth monitors will contribute to improved 
performance across sewer flooding and pollution incidents.

To avoid challenges around cost allocation an alternative approach may involve developing a 
composite indicator of performance within each price control.  For example, there would be 
a single composite performance indicator for wastewater, covering sewer flooding and 
pollution incidents.

By developing an industry metric, each company would have historical composite scores 
based on reported annual performance and associated cost associated with the relevant 
price control. For example in the above example, the relationship would be established 
between the Wastewater Network Performance (derived as a composite score across all 
wastewater network PCs) and Wastewater Network Costs.

This approach would lend itself to an industry wide cost performance relationship which 
could be established through regressing aggregate performance (using the composite 
PC) against change in aggregate costs for the price control. 

This will produce a relationship between the change in cost area spending and the 
Impact on the Composite PC. The relationship can then be used to evaluate the impact 
of different PCLs, through disaggregating the composite PC  and comparing with a 
composite PC associated with the Notionally Efficient Company. 

WWN+
Investment

External Sewer 
Flooding
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Incidents

Internal Sewer
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Composite WWN+ PC

Compare composite PC performance to aggregate price control costs
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Key challenges re. implementation

Different approaches that could be developed to establishing the composite PCs. In 
particular, the calculation of the composite PC and the development of a benchmark 
against which to compensate companies from deviations are likely to be areas which 
would benefit from industry consultation.

In calculating the composite PCs, consideration is needed for:

 The appropriate approach to weighting. This could involve weighting by ODIs given the 
relative importance of PCs, however, this may be complicated by companies having 
different ODIs. 

 Whether or not weighting should be the same for each company or common across 
the industry would be another issue that would need addressing – a common 
approach might facilitate the development of a common cost service relationship, 
however, this wouldn’t tie in with existing incentives.

To apply the cost service relationship, Ofwat would need to compare the combination 
of PCLs which it sets for a company against a benchmark composite PC level. Different 
approaches could be considered for setting this benchmark, such as:

 explicitly determining an expected performance level for the notionally efficient 
company, or

 basing a benchmark on historical or forecast performance data of efficient companies.

Assessing the relationship between cost and performance for PR24
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5.1 – Principles for incorporating cost-service relationship

In this section, we consider the principles to consider when evaluating the benefits of 
incorporating the cost service relationship into the regulatory framework. We identify the 
following principles: 

A.  Start from the premise that changes in activity and performance are likely to 
correspond with changes in costs.

Theoretically, the case for a performance-cost trade off is well understood and there is 
consensus in the industry that there is a relationship even if difficult to evidence in practice. 
The starting point should be to incorporate it into the methodology framework, provide 
guidance on the data required to assess the relationship and only remove the relationship at 
a later date if there is no evidence to support the relationship.

B. Acknowledge the uncertainty of calculating cost service relationship and consider 
options for both PR24 and future price controls

Measuring and quantifying the cost-performance relationship for each PC will be challenging 
due to data quality and availability. PR24 should build a framework (and collected 
appropriate data accordingly) which leverages multiple methods to triangulate toward a 
reasonable answer in the round. If gathering data now improves evidence for PR29 models 
that would be preferable than to avoid data challenges later.

C. Cost-service trade-offs should be analysed on an individual (or cost area) basis and 
only incorporated into determinations were robust

The PR24 methodology for costs-outcomes should start with those PCs where there is 
broad agreement and sufficient data to make the cost-performance relationship clear (i.e. 
the low hanging fruit such should be incorporated). 

D. Double counting of stretch and productivity should be avoided

Factoring in productivity gains separately when setting both stretching efficiency targets 
and stretching performance targets double counts the productivity factors, risking setting 
targets that do not correspond with the cost allowance. Adopting a cost-service 
relationship could avoid the risk of such issues by ensuring its only applied on a consistent 
basis.

E. Long term stewardship of assets should be incentivised

The PR24 methodology (and beyond) should provide regulatory commitment to 
appropriately fund longer term stewardship and incentivise long-term asset maintenance 
and improvement – investments over a longer term horizon, such as capital maintenance, 
could be explicitly incorporated in a cost service relationship.

5

In this section we set out considerations for how such a relationship may be 
incorporated into the regulatory framework at PR24. 

 Firstly, we consider principles which should be taken into account to ensure 
that regulatory change is appropriate.

 Secondly, we consider the regulatory levers Ofwat currently has.
 Thirdly, we set out a view of how the PR19 framework can be extended to 

incorporate cost-service relationship.
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5.2 – Regulatory levers

a cost-performance relationship is identified with sufficient credibility and significance to 
justify further action, an appropriate adjustment mechanism would need to be identified.  

The adjustments could relate to performance target adjustment or cost allowance 
adjustment. Customer preferences can help determine the appropriate approach. For 
example, if they prefer higher bills or lower performance targets.

Performance target adjustment

The first lever is adjusting performance targets. Ofwat can do this to make PCLs more or less 
stretching to individual companies. 

For common performance level PCs, in theory, specific differences between the companies 
and their customers. There may be good reason why a company is more / less able to 
perform compared to a common standard, that may not be within company control. This 
could include:

 Geographical reasons – for example if a company has rural or urban areas that may 
impact performance, say due to distance or traffic.

 Historical performance – for example if a company has an old network which is more 
susceptible to asset failure (though Ofwat in certain circumstances attributes this to 
efficiency).

 Operational factors – such as those relating to size, capacity and location of assets in the 
network.

At PR19 performance adjustments for common performance level PCs were not part of the 
methodology. There was an exception made to adjust Hafren Dyfrdwy's pollution incidents 
PC level due to the company's small sewerage system, which would have led it to be 
restricted to having very low numbers of category 3 pollution incidents.

A key challenge in taking this into account during PR19 was the limitations in evidence that 
demonstrably quantified the impact on a company’s performance versus others. By 
identifying opportunities to address issues with specific data requests there is an opportunity 
to take a more analytical approach, to incorporate company specific performance factors at 
PR24.

In instances where the Performance Commitment Level is unequally stretching across firms, 
it may be most appropriate to adjust the Performance Targets directly.  A symmetrical 
adjustment may also be appropriate, reflecting that some companies that have operational 
advantage over others. The figure below illustrates such an adjustment.

Taking account of company specific performance factors in setting PCLs 
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Cost Allowance Adjustments

The second lever at Ofwat’s disposal relates to cost adjustments.

We summarised the high-level approach that Ofwat took to setting cost allowances at PR19 
in Section 3.1. An important component of the cost assessment framework relates to the 
adjustments to the cost baseline to be made for circumstances which make them different 
to the typical company. These focused on claims relating to:

 Company specific statutory requirements; 
 An atypically large investment by the company; or 
 Regional operating circumstances that result in higher costs.

Whilst the methodology set out the types of evidence required, it made no specific regards 
to the cost associated with stretching PCLs, and the potential cost service relationship that 
may exist.   Ofwat hadn’t determined the expected PCLs ahead of companies submitting 
their business plans, and earlier information about the expected performance levels may 
have resulted in companies being able to justify further enhancement funding or cost 
adjustment claims (as in the CMA leakage case). Theoretically, adjustments could be made 
to take into account different levels of performance improvements.

As discussed in Section 3.2, the CMA findings at PR19 included a leakage allowance 
adjustment and stated: “In future, Ofwat should seek to estimate each company’s efficient 
costs of leakage prevention, detection, and repair”

To undertake such an assessment, Ofwat would need to explicitly focus on the efficient costs 
associated with different leakage levels across companies. More stretching targets could 
result in enhancement cost, which if aren’t explicitly stated, may require a cost adjustment 
to account for the level of stretch.

For other PCs where additional stretch is considered, using a cost service relationship may 
allow for cost adjustments in absence of Ofwat setting out performance targets ahead of 
cost adjustment claims. This may be particularly relevant where common PCLs are set.

5

Allowance reduction 
where PCL not stretching

Allowance increase where 
PCL too stretching

Assessing the relationship between cost and performance for PR24

Copyright © Baringa Partners LLP 2021.  All rights reserved. This document is subject to contract and contains confidential and proprietary information. 

Incorporating the relationship into the 
regulatory framework for PR24



23

5.3 – how the PR19 framework can be extended to incorporate cost-service 
relationship

In this section we consider where a cost service relationship could fit into the framework 
for PR24.   

The figure below is an expansion on the illustrative framework at PR19 which we highlighted 
in section 3, considering that there may be a good reason other than inefficiency why cost/ 
performance may differ across companies and where adjustments to company PCLs (e.g. 
where factors outside of company control may prevent a company from delivering to the

industry standard), or cost allowances (e.g. genuine operational cost differences) may be 
appropriate.

The cost-service relationship can be used to provide adjustments to cost allowances 1) 
where different PCLs are set, similar to the approach recommended by the CMA for leakage, 
or 2) where there is a common PCL it may be appropriate for a cost adjustment if the level of 
stretch in performance differs across companies and that cannot be explained solely by 
inefficiency. This would build on the approach to quantification discussed in section 4 and 
the principle and levers discussed earlier in section 5.

5
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Accounting for the cost-service relationship can either take place within the cost models, or 
adjustments outside of the cost models. We consider that the adjustment for the cost 
service relationship would be most practicable outside the model given the challenges 
associated with endogeneity and perverse incentives discussed earlier.

As such, we recommend retaining the approach to setting initial allowances, applying the 
framework for PCLs and making adjustments to costs to take account of the cost service 
relationship.

The figure below builds on the PCL framework from the previous page. It sets out the steps 
necessary to include the cost service relationship depending on whether different PCLs are 
adopted and are determined without accounting for differences in performance or costs 
across companies not associated with inefficiency.

5
Incorporating the relationship into the 
regulatory framework for PR24
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6.1 – Challenges identified in establishing cost-service relationship

this paper, we have explored whether a cost-service relationship may exist in theory, how to 
go about quantifying it and how it could be incorporated into the framework. It is well 
understood that the cost-service relationship has been difficult to establish historically. We 
identified a number of challenges relating to cost and performance measurement that 
would need further consideration in order to understand performance and cost measures 
within the companies.

The primary issues to address include:

 Base performance level should be associated with base costs level through the 
determination:  The determination process should tie expected PCLs with base spend. 
Articulating the expected service level under base and enhance expenditure requires 
greater clarity given the disconnect between the determination of totex and PCLs.

 Avoiding double counting of productivity: Productivity gains are incorporated into the 
efficiency baselines through totex modelling and frontier analysis. Care should be taken 
to avoid double counting when considering stretching PCLs associated with these 
allowed costs.

 Evidential hurdle required for cost adjustment claims: Ofwat rejected 42 out of 61 cost 
adjustment claims at PR19. Clear  expectations about the evidence requirements should 
be set out in the methodology to support development of fuller datasets.

When seeking to evaluate the cost service relationship, we consider that there are a number 
of analytical challenges.

 Different time horizons for analysis should be explored: n section 3 we highlighted the 
challenge arising from the time lag between spending and impact on performance, the 
nature of lumpy investments compared to regular cost solutions and the difference in 
cost of different rates of performance improvement. Such features should be considered 
in the analysis, and it may be appropriate to undertake such analysis over different time 
horizons when establishing a relationship.

 Differences in factors outside of management control should be accounted for: We 
also discussed the challenge associated with volatility in performance relating to factors 
outside management control. Such volatility may differ by company. Analytical 
techniques could be developed to address such features.

 Linkage between activities, outputs and outcomes should also be explored: The 
relationship between activities and outcomes/performance should be explored 
(excluding costs initially) so to assess what companies have been doing and what they 
have achieved. For example, investment may improve asset health, which will likely be 
correlated with outcomes, but the relationship between cost and outcomes is indirect. 

 Standardise reporting requirements should be developed to facilitate the required 
analysis: Companies take different approaches for allocating and reporting budgets 
internally, for example doing it at a department level.  Guidance from Ofwat on a 
common accounting and reporting regime at a disaggregated level could enable 
companies to adopt consistent reporting approaches. 

6 Conclusions and the Way Forward

In this section we reflect on the challenges associated with incorporating the 
cost-service relationship into the regulatory framework. We discuss:

 Issues and challenges we identified in developing the paper;
 Feedback we received from the industry and Ofwat at the Cost Assessment 

Working Group where we presented our ideas; and 
 A way forward

Assessing the relationship between cost and performance for PR24
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6.2 – Feedback from industry

We presented a concept paper to industry and Ofwat in the Cost Assessment Working 
Group. There was broad support for the exploration of cost service relationships and 
recognition that it is a complex topic that has yet to be resolved despite extensive debate. 
Feedback in the session was valuable, but Ofwat should seek a fuller consultation with the 
industry.

Views of the framework 

There was support for the framework which we presented in principle. In particular, the 
explicit inclusion of a cost-service relationship in the regulatory framework was considered 
an important advance for the future regulatory design. The preference was for such 
adjustments to be made outside of the core totex models given the complexity and 
robustness challenges Ofwat already faces. 

Companies were supportive of a framework which focuses on how to make adjustments 
after Ofwat has defined the cost allowance and base performance associated levels. They 
were very keen for Ofwat to review and evidence its approach to setting the 'base service 
levels' in the first place.

Views on PC level cost service relationship

There was recognition of the immediate challenge to map costs to individual PCs, with 
limited feedback specific feedback on performance areas that may lend themselves to be 
modelled individually. 

There were a few PC specific observations:

 it was said that some progress has been made on leakage reporting but it is proving 
difficult; 

 there was some discussion around sewer flooding but no consensus on whether it may 
lend itself to individual modelling of performance-cost, e.g. due to the overlap with 
storm overflows; 

 resilience was mentioned as one area where mapping costs to performance is likely to 
be very challenging. 

Views on incorporating a composite PC

Preference for the composite measure for PR24 highlighting a composite measure:

 set at price control level would mitigate for reporting inconsistencies between 
companies, although some support was also shown for sub-price control composite 
measures (e.g. treated water distribution); 

 might be a more sensible approach for PR24, while the work on individual PCs could be 
explored as an ambition leading to PR29, giving more time for improvements in the 
reporting; 

 could reflect trade-offs companies make across performance areas, and would also 
reflect the current cost assessment approach; 

 may be appropriate to model water and wastewater separately.

6 Conclusions and the Way Forward
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6.3. – A Way Forward

This is a critical issue for the industry, which has been subject to significant debate over a 
number of years. Whilst engineering theory suggests that there is likely to be a cost-service 
(or productivity) relationship, to date it has not featured in the regulatory price setting 
methodology. We have discussed some of the complexities which need to be overcome for 
identifying and quantifying this.

Given the scale of industry botex and the prominence of the outcomes in the regulatory 
framework, it is important that the balance between cost and performance is appropriately 
struck, taking into account the interdependencies, in price review determinations.

Striking the right balance between ex-ante allowance and performance incentives can 
produce more efficient outcomes that ultimately benefits consumers and society. This paper 
has explored a variety of issues to help enable the progress of this debate, with ideas on how 
the relationship can be quantified and incorporated into the regulatory framework at PR24 
and future price reviews. 

We hope Ofwat and the industry find these concepts helpful stimulate solutions for inclusion 
in Ofwat’s PR24 methodology.

6 Conclusions and the Way Forward
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