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Securing cost efficiency – our approach for setting 
efficient cost baselines at the IAP 
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About this document 

Cost assessment is the setting of an efficient total expenditure (totex) allowance for 

each company for the price control period. 

This document sets out our approach to cost assessment in the initial assessment of 

business plans (IAP). We explain how we develop our view of efficient totex for each 

company for the period 2020-21 to 2024-25, and how we score business plans’ cost 

efficiency for the IAP. 

Our approach to cost assessment is based on the methodology set out in our PR19 

methodology document. Our assessment is implemented through a suite of excel 

models, which we publish alongside this document.  
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1 Securing cost efficiency for customers 

As part of PR19 we set a total expenditure (totex) allowance for companies for the 

period 2020-21 to 2024-25.  

Our totex allowance has a material impact on customers’ bills now and in the future. 

It is therefore an important component of our initial assessment of business plans 

(IAP). Customers are dependent on their water company. It is important that 

customer bills reflect efficient costs. Customers should not pay for inefficiency.  

In September 2018 companies submitted business plans for the period 2020-21 to 

2024-25. Company business plans include their projected volume of work, level of 

service and expenditure for the same period. During the IAP, we assess the 

efficiency of company cost projections.  

To assess business plan projections, we develop our own view of efficient totex for 

each company. We develop our view of efficient totex by benchmarking water 

companies to the most efficient companies within the sector. We challenge 

investment proposals to ensure customers pay only for efficient investment and that 

they are protected if the investment is not delivered. 

We set out, in our PR19 methodology that we expect company business plans to 

show a step change in efficiency relative to past periods. Our expectation is based 

on emerging evidence on efficiency gains due to the recent move to the totex and 

outcomes framework, as well as the greater use of markets and regulatory focus on 

innovation in our PR19 framework. 

Consistent with a step change, we consider evidence on efficiency gains from best 

practice in the wider economy, and the potential gains from the totex and outcomes 

framework.  

We set a high bar of efficiency for companies at PR19. We go further than the ‘upper 

quartile’ efficient level of PR14 in wholesale by considering wider evidence of 

efficiency gains and frontier shift to drive a step change in efficiency. We go further 

than the average costs to serve approach in retail by using the most efficient 

business plans as a benchmark. We consider that our high bar is reasonable in light 

of the evidence and ensures that customers do not pay for inefficiency.  

In this document we provide detail on our approach for developing our view of 

efficient totex for each company, and how we score company business plans on cost 

efficiency in the IAP.  

https://www.ofwat.gov.uk/publication/delivering-water-2020-final-methodology-2019-price-review/
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2 Cost projections in PR19 business plans 

In their PR19 business plans companies forecast a total expenditure of £56.3 billion 

for the period 2020-21 to 2024-25 (AMP7). This is an increase of 11.4% relative to 

expected actual expenditure for the period 2015-16 to 2019-20 (AMP6). 

There are encouraging signs in the business plan projections. In wholesale base 

costs (that is, routine costs) more than half of the companies reduce their projections 

for AMP7 relative to AMP6. Some, such as Dŵr Cymru, United Utilities, Severn Trent 

Water and South East Water, are reducing their base costs’ projections significantly. 

However, there are also some companies whose base costs have significantly 

increased since PR14 and we will challenge these companies to go further in light of 

the evidence from more efficient companies. 

Likewise, in residential retail some companies step up their efficiency projections. 

Southern Water forecasts it will reduce its costs by close to 40%, moving from a 

laggard position in the industry on retail cost efficiency to a relatively efficient 

company. United Utilities, Severn Trent Water and Yorkshire Water also challenge 

themselves and submit relatively stretching forecasts.  

However, there is still considerable distance for some companies to go. We expect 

them to do better in their revised business plans. 

For enhancement costs the picture is different. Companies submit significant 

enhancement proposals in their business plans – including proposals to improve the 

quality of service, environmental outcomes, or to provide for population growth within 

a company area. The forecast increase in enhancement costs is significant. From 

£9.1 billion in AMP6 to £15.4 billion in AMP7, an increase of 68%. This is driven in 

part by a relatively large programme to meet obligations set by the environmental 

regulators in England and Wales. It is also driven by the need to address supply 

demand balance due to population growth, sustainability reductions in the amount 

companies can abstract from the environment, and climate change.  

In figure 1 we show total cost projections for all water companies relative to the 

current period. Annex 1 provides detailed tables of business plan costs by company 

relative to our view of efficient costs. 
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Figure 1: Cost projections for AMP7 relative to AMP6 (£ billion, wholesale costs are in 

2017-18 prices and retail costs are expressed in nominal terms) 
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3 Building blocks of our cost assessment approach 

In this section we explain the different components of our overall cost assessment. 

Our view of the efficient totex allowance for companies is built up from a number of 

building blocks. These are set out in table 1 below. 

Table 1: Building blocks of our totex assessment  

Building block Costs included Assessment 
approach 

Efficiency 
challenge 

Modelled base costs Operating expenditure 
(excluding specific 
cost items included in 
‘unmodelled base 
costs’) 

Maintenance capital 
expenditure 

Econometric models 
using historical data. 

Wholesale: upper 
quartile plus 1.5% 
annual frontier shift 

Retail: forward looking 
upper quartile 

Unmodelled base 
costs (wholesale 
services only) 

 Business rates 

 Abstraction 
charges 

 Traffic 
Management Act 
costs 

 Wastewater 
Industrial 
Emissions 
Directive costs 

Various methods as 
appropriate 

Bespoke as part of 
assessment of specific 
cost 

Enhancement 
expenditure 
(wholesale services 
only) 

Enhancement 
expenditure reported 
in business plan tables 
WS2 and WWS2 

Various methods as 
appropriate: 

 Benchmarking of 
historical data 

 Benchmarking of 
business plan data 

 Deep dive 

 Shallow dive 

Bespoke challenge 
depending on model 
quality or company 
efficiency in wider 
plan. 

Adjustments Cost adjustment 
claims submitted by 
companies 

Gates approach (deep 
dive) 

As appropriate 

 

We add together these four building blocks to come to our view of the efficient total 

cost allowance for each company as set out in figure 2. 
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Figure 2: Building blocks of our totex assessment 
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4 Our assessment of base costs 

In this section we explain how we assess the efficiency of companies’ base costs. 

Base costs are routine, year on year costs, which companies incur in the normal 

running of their business. In the business plan data tables base costs include 

operational and capital maintenance costs. Base costs generally lend themselves 

well to benchmarking analysis. This differs from enhancement expenditure, which is 

not routine and more difficult to benchmark. We discuss our approach to 

enhancement costs in chapter 5.  

To assess base costs we use econometric models. We identify a small number of 

cost items which have characteristics that make them more suitable for a separate 

assessment. We therefore distinguish between ‘modelled base costs’, which are 

assessed using econometric models, and ‘unmodelled base costs’. We discuss each 

in sections 4.1 and 4.2 respectively.  

4.1 Modelled base costs 

To assess whether company business plans include efficient modelled base costs 

we develop an independent view of efficient costs. Our independent view is based 

on: 

 econometric modelling of costs using historical data on cost performance

submitted by the water companies;

 our independent forecast of the cost drivers; and

 an efficiency challenge that includes a catch up and a frontier shift

component.

4.1.1 Econometric modelling 

The purpose of our econometric modelling is to benchmark companies’ costs while 

taking into consideration (in effect, neutralising) the effect of explanatory factors that 

are largely beyond company control. Any remaining variation in cost across 

companies is attributed largely to variation in efficiency. This allows us to identify 

companies that are relatively efficient and use them as an efficient benchmark for the 

rest of the sector.  

In March 2018 we published ‘Cost assessment for PR19: a consultation on 

econometric cost modelling’. The consultation included multiple econometric models 

that cover different services. The consultation included models developed by us as 

https://www.ofwat.gov.uk/consultation/cost-assessment-pr19-consultation-econometric-modelling/
https://www.ofwat.gov.uk/consultation/cost-assessment-pr19-consultation-econometric-modelling/
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well as models developed by various companies. While there was no clear 

conclusion on the exact models to be used, the proposed cost drivers and 

arguments made by companies helped us develop our models further for PR19. 

There was wide support for our model selection approach. Our final set of models 

incorporated an additional year of data, 2017-18, which was not included in the 

models for the consultation.  

Unlike at PR14, where we had totex models in wholesale water, the models we use 

at PR19 include base costs only. Our totex models at PR14 did not perform as well 

as models of base costs. This is expected, given that enhancement costs tend to be 

non-routine and company specific.  

The use of base costs in econometric modelling is consistent with the models 

developed by the Competition and Markets Authority (CMA) in its determination of 

Bristol Water1 and with company feedback. We do, however, think that econometric 

models could include some areas of enhancement together with base costs, and we 

expect to revisit this in future price reviews.  

We have also simplified our models relative to PR14. We no longer use the ‘translog’ 

specifications that we used at PR14. While the translog has appealing properties in 

that estimated elasticities2 vary with company size, in practice we find individual 

company elasticities can have a counter-intuitive sign, that some translog terms were 

highly insignificant and (individually) unstable, and that the specification takes up 

degrees of freedom that could be dispensed with more relevant cost drivers. Instead, 

for PR19 we built our models ‘bottom up’ by considering the main cost drivers in 

each service. We include non-linear terms where their inclusion aligns with economic 

or engineering rationale but not for the purpose of fitting with a preconceived 

functional form. 

Annex 2 provides a description of our econometric models. Our ‘Supplementary 

technical appendix: Econometric approach’, which will be published separately, 

provides more details on our econometric models’ selection. 

4.1.2  Our independent forecast of the cost drivers 

We develop our independent view of the cost drivers included in our econometric 

models for wholesale activities. Using an independent view of cost drivers is key for 

the development of an independent view of efficient costs, which is an instrumental 

part of our incentive based regulation approach.  

1 https://www.gov.uk/cma-cases/bristol-water-plc-price-determination 
2 The elasticity is the responsiveness of cost to a change in the value of a cost driver. 
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Our forecasts of the cost drivers are informed by historical trends. We use a variety 

of approaches to forecast our cost drivers. In most cases we use either a linear trend 

or an average over a number of historical years. Our forecasts and rationale are set 

out in feeder model 3 for wholesale water and wholesale wastewater.  

For a small number of cost drivers we use company forecasts of the driver instead of 

our own. For example, volume of sludge produced is a cost driver in our 

bioresources model. Given that bioresources is an average revenue control (hence 

there is a reconciliation between forecast and outturn volumes of sludge) and that 

our framework includes an incentive for accurate forecasting of sludge, we consider 

that it is more appropriate to use company forecasts in this case.  

4.1.3 Our efficiency challenge for modelled base costs 

Our efficiency challenge for modelled base costs includes a ‘catch up’ element and a 

frontier shift element. 

Catch up efficiency challenge 

The catch up efficiency challenge is based on our comparative assessment of the 

water companies. We use the performance of the most efficient companies as a 

benchmark. We expect the rest of the companies to catch up. 

We set our benchmark at the ‘upper quartile’ efficiency level. That is, a level that 

25% of companies have already achieved and 75% of companies are lagging 

behind. The upper quartile level recognises imperfections of statistical analysis. 

Frontier shift efficiency and real price effects 

Water companies are regulated monopolies. Our regulatory approach seeks to 

ensure that customers obtain the benefits as if water companies were operating in a 

competitive market.  

Over time we expect the productivity of companies to improve as they adopt new 

technologies or new ways of working. These productivity improvements shift the 

efficiency frontier for the sector, which provides scope for improvement in addition to 

any catch up efficiency.  

We consider that there will be frontier shift efficiency improvements in the water 

sector from two different sources: 

 on-going efficiency improvements that affects the economy as a whole; and 
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 one-off efficiency improvements from water companies making greater use of 

the totex and outcomes framework at PR19. 

To understand the potential scale of these efficiency improvements we 

commissioned two consultants’ reports: 

 ‘Frontier shift efficiency and real price effects’, by Europe Economics3; and 

 ‘Innovation and efficiency gains from the totex and outcomes framework’, by 

KPMG and Aqua consultants4 

We outline the reports and their findings in annex 3. We also set out our assessment 

of the scope for frontier shift efficiency and real price effects for the 2020-25 period. 

Based on our assessment, and taking into account the findings of the two reports 

and the evidence put forward by water companies in their business plans, we 

consider that we should make a frontier shift adjustment of 1.5% per year to base 

wholesale costs. We do not consider that there is sufficient and convincing evidence 

for us to make an adjustment for real price effects for wholesale expenditure beyond 

the consumer price inflation index adjustment that is already made by the price 

control. 

4.2 Unmodelled base costs 

We exclude a small number of cost items from our econometric models. The costs 

that we exclude are: 

 abstraction charges; 

 business rates; 

 costs associated with the Traffic Management Act (TMA); 

 wastewater industrial emissions directive costs; 

 third party costs; and 

 pension deficit recovery payments. 

We set out below the approaches we take in coming to our view of unmodelled 

costs.  

Abstraction charges 

We exclude abstraction charges from our econometric models due to the lower 

degree of controllability and bespoke company and regional issues.  

                                            
3 Supplementary technical appendix: Europe Economics Frontier shift and real price effects 
4 Supplementary technical appendix: KPMG totex and outcomes report 



Technical appendix 2 Securing cost efficiency 

13 

We assess each company’s data and commentary separately. We seek clarifications 

from companies where there are significant variations between historical and 

forecast costs, and apply an efficiency challenge where we do not consider 

companies’ explanations of material increases to be adequate. 

Business rates 

For wholesale water, we calculate each company’s expected 2017-18 business rates 

using the 2017 rateable values supplied by the Valuation Office and the 2017 

multiplier set by central government.  

For wholesale wastewater, we calculate each company’s expected 2017-18 

business rates using the 2017 rateable values supplied by the companies and the 

2017 multiplier set by central government.  

For companies that have fully transitioned following the revaluation, we compare our 

calculation to companies’ 2017-18 actual business rates. We set these companies’ 

allowances as the lower of these two amounts and set the same amount for each of 

the five years. 

For companies that have not fully transitioned following the revaluation, we compare 

our calculation to companies’ 2020-21 forecast business rates. We set these 

companies’ allowances as the lower of these two amounts and set the same amount 

for each of the five years. 

A few companies include increases in business rates due to the revaluations 

planned in 2021 and 2024. Other companies do not factor in any changes due to the 

revaluations as there is too much uncertainty. We do not consider that there is 

compelling evidence to robustly forecast the impact of these revaluations and 

therefore we do not take them into account in our allowances. 

We also do not take into account increases in business rates due to changes in 

wastewater asset stock in AMP7. 

Traffic Management Act (TMA) costs 

At PR14 TMA costs were included in our econometric models. Given that these 

costs are incurred only by a subset of companies and are not well correlated with the 

cost drivers in our econometric models, we decided to exclude these costs from our 

models.  

Our efficiency challenge to a company’s TMA cost forecast is based on the efficiency 

challenge that our econometric models present to its base costs.  

Wastewater Industrial Emissions Directive costs 
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Three companies include costs associated with the Industrial Emissions Directive. 

These costs are generally of low materiality. We analyse the forecast costs against 

historical trends and challenge where appropriate.  

4.2.1  Other costs 

Pension deficit repair contributions 

We follow the approach set out in our information notice ‘IN 13/17: Treatment of 

companies’ pension deficit repair costs at the 2014 price review’ (October 2013). 

In 2009, we set a pension deficit recovery period for each company. For those 

companies whose recovery period extends to 2020-25, we allow them to recover 

50% of the remaining deficit. We do not make any allowances for those companies 

whose recovery periods end before 2020. 

Third party costs 

Third party costs are incurred by companies in providing services outside of their 

principal services. Such activities are set out in regulatory accounting guideline 

(RAG) 4 and include supplying non-potable water and bulk supplies, providing stand 

pipes and water tanks, and fluoridation, amongst others. 

We allow companies’ third party costs included in their business plans. We challenge 

companies that report revenues less than their costs to ensure that customers are 

not disadvantaged. 

  

https://www.ofwat.gov.uk/wp-content/uploads/2015/11/prs_in1317pr14pension.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2015/11/prs_in1317pr14pension.pdf
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5  Our assessment of enhancement costs 

In this section we explain how we challenge companies’ enhancement proposals and 

assess whether the expenditure is efficient.  

Enhancement expenditure refers to investment for the purpose of enhancing the 

capacity or quality of service beyond current levels. It may be driven by a number of 

factors, including population growth, new statutory obligations and strategic 

prioritisation by companies in consultation with their customers. 

5.1 Difference in assessment framework between base and 
enhancement costs 

The efficient level of enhancement costs is more difficult to estimate than for base 

costs. Due to their irregular nature, there is less opportunity to compare the cost of 

required enhancement solutions between companies, and in some areas the exact 

requirements may be subject to uncertainty. This difference between base and 

enhancement costs means that the focus of our assessment framework is different 

between the two. 

 For base cost our focus is on an incentive-based framework. We develop our 

fully independent cost baselines to incentivise companies to submit efficient 

business plans (along with other incentives such as the IAP incentive to 

submit high quality plans and the new cost sharing incentive) and to strive to 

find further efficiencies throughout the control period.  

 For enhancement costs, given the uncertainty, our focus is less on incentives 

and more on protecting customers from paying for inefficient, unrequired or 

undelivered investment in the control period.  

This difference is apparent in two important ways. 

 Where we use a benchmarking model in enhancement, we set our allowance 

equal to the minimum of our model’s predicted efficient costs and the cost 

requested by the company. We therefore do not allow companies more than 

the amount requested in their business plans for enhancement costs. This 

differs for base costs where we set our independent view of efficient costs as 

a cost allowance and companies may be allowed more than the amount 

requested in their business plans. 

 

 Our enhancement assessment framework makes greater use of mechanisms 

to protect customers against unrequired or undelivered investments. For 
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example, we require companies to link unconfirmed environmental 

requirements to an outcome and a unit cost, which will allow us to make an 

adjustment to our cost allowance at the end of the period once the uncertainty 

has resolved. Similarly, we generally require enhancement proposals to 

provide customer protection, in case the investment is delayed or not 

delivered. This is achieved through the outcomes delivery incentives 

framework.  

5.2 Our assessment approach 

We generally assess enhancement expenditure separately for each enhancement 

category, as defined by the individual enhancement cost lines in company business 

plan tables. We assess multiple lines together where there is a potential for costs to 

be apportioned differently by companies and where there is some synergy between 

programmes. Broadly, we use one of three methods: 

 Benchmarking analysis; 

 Shallow dive; or 

 Deep dive. 

Benchmarking analysis 

Our preferred method of assessment is benchmarking analysis. For enhancement 

activities where most companies incur costs and we identify appropriate cost drivers 

we develop econometric or unit cost models. We use historical and forecast data 

depending on appropriateness and availability.  

We use benchmarking to assess about 60% of enhancement expenditure for water 

and close to 90% for wastewater. 

Unlike for base costs, where we apply an upper quartile plus 1.5% per year frontier 

shift challenge for all costs, we do not apply a common efficiency challenge for all 

enhancement costs. Our efficiency challenge is dependent on the quality of the 

model and the spread of company cost projections around our benchmarks. In some 

models we do not apply a further challenge beyond the average predictions. That is, 

we set as an allowance the cost predicted by the model (eg the regression line in 

econometric models). In other models we apply a discretionary efficiency challenge 

above the average cost performance. For example, to set allowances for expenditure 

on storm tank capacity we developed benchmarking analysis and added a 5% 

efficiency challenge to the model’s cost predictions. In our phosphorous removal 

model ‘flow to full treatment’ model we apply an upper quartile challenge (which is 

about 6% and 14% challenge respectively). 
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Shallow dive 

Where the investment area does not lend itself to statistical modelling we rely more 

on the written evidence provided in the business plans. We follow a risk-based 

process of shallow diving or deep diving company proposals depending on the 

materiality of each company’s proposals.  

We carry out shallow dives on less material investment lines. As a general rule if the 

expenditure is less than 0.5 percent of the water or wastewater wholesale totex, we 

carry out a shallow dive assessment. However, we apply discretion for investments 

close to this threshold and may choose to carry out a deep dive assessment instead. 

The first part of this process is to check that there is a need for the investment (for 

example, whether the investment is required by legislation or there is convincing 

customer support). 

We consider whether to apply a company specific efficiency challenge to the costs 

where the need and scope is justified but there is insufficient evidence that costs are 

efficient. The company specific challenge is informed by the cost efficiency of base 

costs and, where appropriate, models of enhancement investment that we consider 

are sufficiently robust. We consider it reasonable to assume that the opportunity for 

efficiency in these areas will be at a similar level to other areas of a company’s 

business plan. We do not apply this efficiency challenge to areas of enhancement 

that have very low materiality. 

Deep dive 

We consider a greater level of supporting evidence is required for more material 

investments. In a deep dive, we assess the evidence provided by the company for 

the need for investment, options appraisal, robustness and efficiency of costs and 

customer protection for the proposed expenditure, similar to our assessment of cost 

adjustment claims (see chapter 7 and annex 6). In very material cases we also look 

for evidence of affordability and board assurance. Where a compelling case is 

presented, that is well supported by a cost-benefit analysis of intervention options, 

and a transparent breakdown of appropriate costs, we allow the expenditure.  

Where we accept the need for the investment, but the company has not provided a 

thorough options appraisal that demonstrates it has chosen the best option for 

customers, we challenge the proposed costs. We apply a 20 percent challenge 

unless we have evidence which suggests a different challenge. This is on the basis 

that a rigorous appraisal may have led to more innovative and efficient solutions, and 

we are protecting customers from consequences of inadequate options appraisal.  

Where there is insufficient evidence that costs are efficient we have applied the 

company specific efficiency challenge to derive our view of efficient costs. As set out 
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previously we consider it reasonable to assume that the opportunity for efficiency in 

these areas will be at a similar level to other areas of a company’s business plan.  

Our approach to enhancement costs where we have common 

performance commitments  

As set out in our PR19 methodology, we challenged companies to adopt stretching 

targets, including a 15% reduction in leakage as part of their business plan. 

Customers should not pay extra costs for companies to deliver stretching targets. 

The delivery of stretching performance is to be funded from base costs. In 

exceptional circumstances, where companies consider they are not able to deliver 

stretching performance commitments from base costs, they could make the case for 

their performance commitment level to be adjusted. 

Some companies requested additional enhancement costs to improve performance 

in areas such as leakage, supply interruptions and water quality.  

In these areas, we have set performance commitment levels for each year of 2020-

21 to 2024-25. Where companies go beyond these levels they will be rewarded 

through the outcomes delivery incentive framework.  

We consider that our totex allowance (at PR19 and in previous price reviews) should 

allow efficient companies to reach the performance levels that we have set. 

Customers should not pay extra for companies to achieve these levels. We have 

therefore rejected requests for enhancement costs related to the funding of one of 

our common performance commitments. 

The exception to this is leakage reduction, where we are allowing enhancement 

funding for companies who plan a greater than 15% reduction or performance 

beyond upper quartile. 

Re-allocation of enhancement costs 

To ensure we assess companies fairly, we review company reporting of 

enhancement costs to improve consistency. Where we consider that the cost was 

not reported in the appropriate place we re-allocate the costs.  

Many companies included company-defined lines ('free form’ lines) to provide clarity, 

however, in most cases, we consider the company-defined lines were not required 

and the costs should have been included in the standard lines with a detailed table 

commentary to provide clarity. In general the expenditure included in the company-

defined enhancement lines is re-allocated to a standard enhancement line. 



Technical appendix 2 Securing cost efficiency 

19 

We also challenge companies’ classification of costs as enhancement. Where we 

consider costs to be part of the normal running of the business, we disallow the costs 

as enhancement. We consider that such costs are included in our base cost 

allowance and make no further adjustment.  

Setting a capex allowance for enhancement costs 

In companies’ annual regulatory accounts, enhancement costs are exclusively 

capital expenditure. Any operating expenditure incurred as part of an enhancement 

activity is reported under base costs. We consider that our efficient base cost 

allowance, which is estimated on the basis of reported base costs, covers all 

operating costs, including those for enhancement. This is because the opex 

associated with historical enhancement programmes is included in the data used to 

generate our base models. 

In most cases, our enhancement allowances therefore include only capex. This is 

similar to the unit cost enhancement approaches we used at PR14. 

An exception is our allowance for supply demand balance, and for some catchment 

management proposals, where we consider there is a case for an increase in opex 

allowance and therefore in these areas we make a totex allowance. 
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6 Our assessment of retail costs 

In this section of our technical report, we explain our approach to assessing 

proposed retail costs in the IAP.  

There are two separate retail controls. The residential retail controls apply to retail 

services to households. The business retail controls apply to retail services for 

businesses, charities and public sector organisations.  

6.1 Residential retail 

There are two components of our cost assessment for retail as set out in figure 3. 

Figure 3: Building blocks of our retail assessment 

We use an econometric modelling approach to benchmark companies’ retail costs 

and set efficient cost baselines. This is a move away from the average cost to serve 

(ACTS) approach of PR14.  

We use three types of econometric models: 

 models to assess bad debt and debt management cost;

 models to assess other retail costs (for example customer service, meter

reading); and

 models to assess total retail costs.

We combine information from all models to set our cost baselines. We give a 

summary of the models we use in annex 2 of this report.  

We also consider cost adjustment claims raised by companies, which can result in a 

further cost adjustment to our modelled costs.  

As in wholesale, our models exclude pension deficit repair costs and third party 

costs. We set out our approach for these excluded items in section 4.2. 

Our total cost allowance in retail is based on company forecasts of connected 

households for the period 2020-21 to 2024-25. Consistent with the form of the 

Efficient modelled 
costs

Efficient 
adjustments 
related to cost 
claims

Efficient retail cost 
allowance



Technical appendix 2 Securing cost efficiency 

21 

residential retail control, we will make an adjustment at the end of the period for 

changes in the number of connected households different from what is assumed for 

final determinations. 

Our efficiency challenge in residential retail 

Since the introduction of separate retail controls at PR14, we have seen evidence 

that companies are more focussed on outcomes and efficiency in the delivery of 

retail services.  

We have seen encouraging evidence in the PR19 business plans, as well. Projected 

costs for 2020-21 to 2024-25 in residential retail have generally gone down relative 

to the current level of expenditure.  

Given the trend in the business plans towards further efficiency in residential retail, 

our efficiency challenge in retail is based on business plan costs rather than 

historical cost performance. We calculate forward looking efficiency scores as the 

ratio of business plan costs to our independent view of efficient costs. We use the 

forward looking upper quartile to adjust our econometric results from average to 

efficient. The “upper quartile” efficient level is the level that 25% of business plans 

are forecasting to achieve and 75% of business plans are forecasting higher costs. 

To determine the forward looking upper quartile we treat Severn Trent Water and 

Hafren Dyfrdwy as a single entity, recognising that these companies have merged 

and are not fully independent. Our comparative assessment is based on historical 

(actual) cost performance where the pre-merged entities, Severn Trent Water and 

Dee Valley Water, were fully independent and are treated as independent for the 

purpose of modelling.  

We do not apply a further frontier shift challenge or input price adjustment. We 

consider that these are incorporated in the forecasts of the efficient business plans 

which we used as benchmark, and are therefore reflected in our efficient allowances. 

As set out in our final methodology we do not index the residential retail controls to a 

measure of general inflation. We set cost allowances at 2017-18 prices which are the 

nominal allowances for 2020-21 to 2024-25. 

6.2  Business retail 

At PR19 we will set revenue controls for the water companies that will have business 

retail customers on 1 April 2020. This currently means Dŵr Cymru and Hafren 

Dyfrdwy, to whom full business retail competition has not been extended, and 

Yorkshire Water, which has not exited the business retail market. 
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We have not reviewed in detail proposed business retail costs for the purpose of the 

IAP. We will assess these proposals and set an efficient allowance at draft 

determinations. 

From our initial review, we note that Dŵr Cymru argues that its business retail 

proposals are very efficient. However, evidence from our residential retail 

assessment does not corroborate this. Dŵr Cymru does not appear efficient in our 

assessment of residential retail. We consider that Dŵr Cymru should take account of 

evidence of efficient residential retail costs and revise its business retail costs or 

provide further evidence on the efficiency of its business retail services. 

We note that Hafren Dyfrdwy has high costs per customer, as it acknowledges in its 

business plan. Hafren Dyfrdwy argues that the fact that it has a very small customer 

base means that fixed costs have to be shared by fewer customers. We do not 

accept that lack of scale means inability to benefit from economies of scale, 

particularly in retail services. An efficient retailer can achieve scale efficiencies 

through effective partnering or contracting. A retailer can contract out or collaborate 

on services such as meter reading, customer services, debt collection, and deliver 

them at an efficient cost. 

Moreover, Hafren Dyfrdwy’s customer base is almost entirely made up of small 

usage businesses, therefore the residential retail efficiency challenge provides a 

reasonable proxy. Our overall view is that unit costs are high relative to the 

residential equivalent, where the company performs well in comparison to its peers. 

We expect Hafren Dyfrdwy to reconsider the efficiency of its business retail costs in 

light of its high unit costs.  
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7 Cost adjustment claims 

In this section we explain how we assess whether the companies’ cost adjustment 

claims are well evidenced and appropriate. Our cost assessment framework allows 

companies to submit cost adjustment claims in their business plans. Cost adjustment 

claims are mechanisms for a company to present evidence of unique operating 

circumstances, legal requirements or atypical expenditure which drive higher efficient 

costs for the company relative to its peers.  

In our PR19 final methodology document we set out the types of evidence we expect 

companies to submit in support of their cost adjustment claims. We include this 

information in annex 6. We also set out the materiality threshold in each of the PR19 

controls, which we provide in table 2 below. 

In June 2018 we set out in Information Notice IN18/115 that we expect companies to 

submit cost adjustment claims for enhancement expenditure only if this reflects 

unique company circumstances. 

We received 63 cost adjustment claims in PR19 business plans. We publish our 

assessment of these claims for each company in a separate excel spreadsheet 

(called FM_CAC) as part of our suite of cost assessment models.   

Table 2: Materiality thresholds for cost adjustment claims   

Control  Materiality threshold* 

Water network plus 1% 

Wastewater network plus 1% 

Water resources 6% 

Bioresources 6% 

Residential retail 4% 

Business retail 6% 

* Materiality is calculated after any deduction for ’implicit allowance’ (that is, an allowance for the 

claim which we consider is already included in the modelled cost baselines) as a percentage of 

business plan (5-year) totex in the respective control. 

                                            
5 https://www.ofwat.gov.uk/wp-content/uploads/2018/06/IN-1811-Enhancement-expenditure-setting-
expectations-for-well-evidenced-proposals-and-clarifying-interaction-with-cost-adjustment-claims.pdf 
 

https://www.ofwat.gov.uk/wp-content/uploads/2018/06/IN-1811-Enhancement-expenditure-setting-expectations-for-well-evidenced-proposals-and-clarifying-interaction-with-cost-adjustment-claims.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2018/06/IN-1811-Enhancement-expenditure-setting-expectations-for-well-evidenced-proposals-and-clarifying-interaction-with-cost-adjustment-claims.pdf
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8 Additional details of our IAP assessment  

As we explain in ‘PR19 initial assessment of plans: Summary of test area 

assessment’, our IAP assessment of business plans in the area of cost efficiency 

considers four questions.  

Question 1 – wholesale water cost efficiency: How well evidenced, efficient and 

challenging are the company’s forecasts of wholesale water expenditure, including 

water resources costs?  

Question 2 – wholesale wastewater cost efficiency: How well evidenced, efficient 

and challenging are the company’s forecasts of wholesale wastewater expenditure, 

including bioresources costs?  

Question 3 – residential retail cost efficiency: How well evidenced, efficient and 

challenging are the company’s forecasts of retail expenditure, including bad debt 

costs?  

Question 4 – cost adjustment claims: To what extent are cost adjustment claims 

used only where prudent and appropriate, and where they are used, are costs 

adjustments well evidenced, efficient and challenging? 

For questions 1 to 3, we compare our view of efficient totex to the totex proposals in 

companies’ business plans. Proposals that look efficient relative to our view of totex 

receive a high grade, and those that look inefficient (that is, significantly higher than 

our view of totex) receive a low grade. 

Our grade for each question is calculated as follows: 

 A: company totex is more than 5% more efficient than our view of totex; 

 B: company totex is up to 5% less efficient that our view; 

 C: company totex is up to 20% less efficient than our view; and 

 D: company totex is more than 20% less efficient than our view. 

For question 4, we consider the quality of companies’ cost adjustment claims. As set 

out in our PR19 methodology, we consider that in many cases, companies can and 

should mitigate and avoid the need for cost adjustment claims. We also set out that 

we consider the quality of claims and the company’s approach to the process of cost 

adjustment claims in assessing business plans.  

For the IAP test we consider the quality of evidence provided for each cost 

adjustment claim and assign a rating of pass; marginal pass; partial pass or fail. Our 

scoring mechanism works as follows: 
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Each water and sewerage company (WaSC) starts with 16 points and each water 

only company (WoC) starts with 10 points. This difference reflects the different 

number of controls between WaSCs and WoCs. We reduce the total points based on 

the quality of each claim: -5 points for a ‘fail’; -2 points for a ‘partial pass’ and -0.5 

points for a ‘marginal pass’. We do not reduce points for claims rated a ‘pass’. 

Based on the final number of points for each company, we calculate the grade for 

the cost adjustment claim IAP test according to the following table 3 (where x is the 

final number of points): 

Table 3: Cost adjustment claim grades and points 

Grade 
Water and sewerage 

companies 
Water only companies 

A x >= 9.5 x >= 6.5 

B If 6.5 <= x <= 9 4.5 <= x <= 6 

C If 1 <= x <= 6 0.5 <= x <= 4 

D If x <=0 x <=0 

 

In addition to the quality of the claim we consider whether we need to make an 

addition to our cost allowance for it, which adds to our view of efficient costs. Some 

claims are of high quality but we do not make any allowance for them because our 

model parameters include the driver the company claims is increasing its costs. So it 

is possible to have a high quality claim but we reject the need to increase our view of 

efficient costs.  

Transition programme. 

In our price review final methodology we allow companies to propose to start some 

of their AMP7 investment programme early, in 2019-20 in the water resources, water 

network plus and wastewater network plus controls. 

For the IAP we have not made a judgement on whether we are allowing companies’ 

transitional funding proposals. Our view of the 5 year totex allowances has been 

made by accounting for transition funding as if it is spent in 2020-21. For draft 

determinations we will set out whether we agree with company proposals to start 

investment in 2019-20.
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Annex 1: Cost tables 

Table 4 compares total costs (base and enhancement) as proposed by companies in their business plans with our view of efficient costs. The 

cost challenge is the proportion of business plan totex that we disallow due to inefficiency or lack of evidence. For practical purposes we 

present costs at the wholesale water, wastewater and residential retail although at PR19 we set cost allowances at a more granular level. 

Business retail costs are not included. Wholesale costs are in CPIH prices of 2017-18 and retail costs are expressed in nominal terms. Pension 

deficit recovery costs and third party costs are excluded. 

Table 4: Summary of total costs 

Company name 

Wholesale water total costs Wholesale wastewater total costs Residential retail total costs Total costs 

Business 
plans 
(£m) 

Our view 
(£m) 

Cost 
challenge 

Business 
plans (£m) 

Our view 
(£m) 

Cost 
challenge 

Business 
plans (£m) 

Our view 
(£m) 

Cost 
challenge 

Business 
plans (£m) 

Our view 
(£m) 

Cost 
challenge 

Anglian Water 2,907 2,202 24.2% 3,438 2,889 16.0% 408 403 1.0% 6,752 5,494 18.6% 

Hafren Dyfrdwy 119 122 -2.8% 25 27 -4.8% 13 14 -3.2% 158 163 -3.1% 

Northumbrian Water 1,720 1,563 9.1% 1,247 1,009 19.1% 280 253 9.6% 3,247 2,825 13.0% 

United Utilities 2,456 2,451 0.2% 3,034 2,835 6.6% 508 513 -1.1% 5,998 5,799 3.3% 

Southern Water 1,288 1,065 17.3% 2,644 2,100 20.6% 229 267 -17.0% 4,161 3,433 17.5% 

Severn Trent Water 3,172 2,833 10.7% 2,960 3,070 -3.7% 462 490 -6.2% 6,594 6,393 3.1% 

South West Water 906 902 0.4% 983 939 4.5% 160 140 12.1% 2,049 1,982 3.3% 
Thames Water 5,718 4,211 26.4% 5,118 4,521 11.7% 902 689 23.6% 11,738 9,421 19.7% 

Dŵr Cymru 1,650 1,309 20.7% 1,571 1,353 13.9% 284 203 28.4% 3,505 2,866 18.2% 

Wessex Water 660 602 8.7% 1,584 1,374 13.3% 164 145 11.5% 2,408 2,121 11.9% 

Yorkshire Water 2,058 1,712 16.8% 2,937 2,384 18.8% 260 358 -37.6% 5,255 4,453 15.2% 

Affinity Water 1,439 1,294 10.1%    169 139 17.8% 1,608 1,433 10.9% 

Bristol Water 464 403 13.1%    51 45 11.0% 515 449 12.9% 

Portsmouth Water 224 232 -3.5%    23 22 7.0% 248 254 -2.5% 

SES Water 259 218 15.8%    37 25 33.5% 296 242 18.1% 
South East Water 1,005 819 18.5%    81 85 -4.4% 1,087 904 16.8% 

South Staffs Water 600 497 17.2%    59 60 -1.3% 660 558 15.5% 

Industry 26,646 22,435 15.8% 25,542 22,501 11.9% 4,090 3,853 5.8% 56,279 48,789 13.3% 
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Table 5 below is similar to the table above but for base costs only. The cost challenge on base costs is a more robust measure of 

efficiency. The efficiency challenge is the proportion of business plan base costs that we disallow due to inefficiency. Wholesale 

costs are in CPIH prices of 2017-18 and retail costs are expressed in nominal terms. Pension deficit recovery costs and third party 

costs are excluded.  

Table 5: Summary of base costs 

Company name 

Wholesale water base costs Wholesale wastewater base costs Residential retail costs Total base costs 

Business 
plans 
(£m) 

Our view 
(£m) 

Efficiency 
challenge 

Business 
plans 
(£m) 

Our view 
(£m) 

Efficiency 
challenge 

Business 
plans 
(£m) 

Our view 
(£m) 

Efficiency 
challenge 

Business 
plans 
(£m) 

Our view 
(£m) 

Efficiency 
challenge 

Anglian Water  1,712 1,412 17.5% 2,162 1,800 16.8% 408 403 1.0% 4,282 3,615 15.6% 

Hafren Dyfrdwy 101 108 -6.9% 22 24 -7.6% 13 14 -3.2% 137 146 -6.6% 

Northumbrian Water 1,421 1,364 4.0% 772 726 5.9% 280 253 9.6% 2,473 2,344 5.2% 

United Utilities 2,079 2,143 -3.1% 2,206 2,002 9.2% 508 513 -1.1% 4,792 4,658 2.8% 

Southern Water 789 673 14.7% 1,504 1,383 8.0% 229 267 -17.0% 2,522 2,323 7.9% 

Severn Trent Water 2,361 2,321 1.7% 2,193 2,360 -7.6% 462 490 -6.2% 5,016 5,171 -3.1% 

South West Water 676 722 -6.7% 713 687 3.7% 160 140 12.1% 1,549 1,549 0.0% 

Thames Water 4,074 3,331 18.2% 3,884 3,633 6.5% 902 689 23.6% 8,859 7,653 13.6% 

Dŵr Cymru 1,087 1,089 -0.2% 1,141 1,055 7.5% 284 203 28.4% 2,512 2,348 6.5% 

Wessex Water 550 522 5.1% 877 886 -1.0% 164 145 11.5% 1,591 1,553 2.4% 

Yorkshire Water 1,727 1,510 12.6% 1,950 1,579 19.0% 260 358 -37.6% 3,937 3,446 12.5% 

Affinity Water 1,049 972 7.3%       169 139 17.8% 1,218 1,111 8.8% 

Bristol Water 406 362 10.9%       51 45 11.0% 457 407 10.9% 

Portsmouth Water 136 151 -11.3%       23 22 7.0% 159 173 -8.6% 

SES Water 196 175 10.6%       37 25 33.5% 233 200 14.2% 

South East Water 684 650 5.0%       81 85 -4.4% 765 735 4.0% 

South Staffs Water 404 369 8.7%       59 60 -1.3% 463 429 7.4% 

Industry 19,451 17,873 8.1% 17,425 16,136 7.4% 4,090 3,853 5.8% 40,965 37,862 7.6% 
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The enhancement proposals are dominated by the environmental improvement programmes, known as the Water Industry National 

Environment Programme (WINEP) in England and National Environment Programme (NEP) in Wales. Different companies are 

impacted in different ways. Other considerable investment is proposed in company plans for accommodating population growth, 

and in balancing water supply and demand with predicted pressures on water supply coming from reductions in abstraction, 

population growth and the impact of climate change. We show in table 6 below the enhancement proposals in company plans for 

each of these areas of WINEP/NEP, growth (including at sewage treatment works and to reduce sewer flooding risk), and capex for 

meeting the water supply demand balance. 

Table 6: Key enhancement capex areas by company  

Company name 

Enhancement 
capex  

WINEP/NEP capex Growth capex Supply Demand Balance capex 

as % of business 
plan totex 

£m 
as % of business 

plan totex 
£m 

as % of business 
plan totex 

£m 
as % of business 

plan totex 
 

Anglian Water  37% 1,033 15% 694 10% 244 3.6%  

Hafren Dyfrdwy 13% 4 3% 6 4% 0 0.0%  

Northumbrian Water 24% 164 5% 185 6% 0 0.0%  

United Utilities 20% 638 11% 345 6% 50 0.8%  

Southern Water 39% 735 18% 376 9% 297 7.1%  

Severn Trent Water 24% 448 7% 548 8% 149 2.3%  

South West Water 24% 158 8% 136 7% 4 0.2%  

Thames Water 25% 521 4% 873 7% 212 1.8%  

Dŵr Cymru 28% 209 6% 182 5% 21 0.6%  

Wessex Water 34% 467 19% 196 8% 3 0.1%  

Yorkshire Water 25% 760 14% 188 4% 0 0.0%  

Affinity Water 24% 93 6% 54 3% 148 9.2%  

Bristol Water 11% 3 1% 27 5% 3 0.7%  

Portsmouth Water 36% 3 1% 5 2% 66 26.8%  

SES Water 21% 0 0% 6 2% 4 1.2%  

South East Water 30% 69 6% 84 8% 116 10.7%  

South Staffs Water 30% 7 1% 75 11% 10 1.6%  

Industry 27% 5,313 9% 3,979 7% 1,327 2.4%  
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Annex 2: Our econometric models – specifications and 
results 

In this annex we provide a description of the econometric models we used for the 

IAP. We limit the information to a description of the models and how we triangulated 

them. We will publish further information on our model selection in a separate report 

on 6 February. 

In each area – wholesale water, wholesale wastewater and residential retail – we 

tested granular and aggregated models, as set out in our consultation ‘Cost 

assessment for PR19: a consultation on econometric cost modelling’ (March 2018). 

Following a robust process of model testing, we selected models at certain levels of 

aggregation but not at all levels. This annex provides our final set of models. The 

report due next week will provide the rationale for selecting these models and for 

discounting models in other levels of cost aggregation.  

In wholesale activities, our econometric models use modelled base costs as the 

dependent variables, as defined in chapter 4 of this document. All our models are 

estimated using historical data only, in prices of 2017-18, and the random effects 

method. 

In the tables below we present the specification of our econometric model and the 

estimated coefficients for each explanatory factor used in the model. The notation *, 

** and *** denote significance of the estimated coefficient at 10, 5 and 1 percent 

respectively. 

Cost models for wholesale water activities 

Table 7 presents the five econometric models we use to benchmark costs of 

wholesale water services.  

The weighted average treatment complexity is a weighted average of the numbers 

one to seven, each corresponds to a treatment complexity level as defined in our 

business plan data tables, where the weight for each level of complexity is the 

proportion of water treated at that level. The rest of the variables we use were 

defined in our March consultation, and will be defined again in our report due next 

week. 

https://www.ofwat.gov.uk/consultation/cost-assessment-pr19-consultation-econometric-modelling/
https://www.ofwat.gov.uk/consultation/cost-assessment-pr19-consultation-econometric-modelling/
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Table 7: Econometric models for wholesale water activities 

Model name WRP1 WRP2 TWD1 WW1 WW2 

Dependent variable (log) Water resources + raw water 
distribution + water treatment 

Treated water 
distribution 

Wholesale water total 

Connected properties (log) 1.014*** 1.014*** 0.993*** 0.984*** 

Lengths of main (log) 1.013*** 

Percent of water treated at water 
treatment complexity levels 3 to 6 0.008*** 0.003*** 

Weighted average treatment 

complexity level (log) 
0.443*** 0.371*** 

Number booster pumping stations 

per lengths of main (log) 0.465*** 0.515*** 0.517*** 

Weighted average density (log) -1.360** -0.701 -3.068*** -1.711*** -1.473***

Squared term of log of weighted 

average density 0.083** 0.036 0.245*** 0.126*** 0.109*** 

Constant term -5.316*** -7.605*** 5.777*** -1.273 -2.267**

Overall R-Squared 0.93 0.92 0.97 0.98 0.98 

Number of observations 124 124 124 124 124 

Figure 4 sets out our triangulation approach of the five models to achieve a view of 

(average) wholesale modelled base costs: the results of the two water resources 

plus6 models are averaged and added to the treated water distribution model to form 

our ‘bottom up’ view. The two wholesale modes are averaged to form our ‘top down 

view’. We then average the bottom up and top down views to arrive at our view of 

modelled base costs in wholesale water. 

While at draft determination we will set cost allowances for sub-services within 

wholesale water, in the IAP our focus is on efficiency at the wholesale level.  

Figure 4. Triangulation of wholesale water econometric models 

6 Water resources plus is our term for water resources, raw water distribution and water treatment. 
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Cost models for wholesale wastewater activities 

Table 8 presents the eight econometric models we use to benchmark costs of 

wholesale wastewater services.  

Table 8: Econometric models for wholesale wastewater activities 

Model name SWC1 SWC2 SWT1 SWT2 BR1 BR2 BRP1 BRP2 

Dependent variable (log) Sewage collection Sewage treatment Bioresources 
Bioresources + 

sewage treatment 

Sewer length (log) 0.739*** 0.714*** 

Load (log) 0.795*** 0.779*** 0.788*** 0.770*** 

Sludge produced (log) 1.058*** 1.183*** 

Per cent load treated in size bands 1-3 0.045** 0.039** 

Per cent load treated in size band 6 -0.012* -0.010**

Pumping capacity per sewer length (log) 0.170** 0.346** 

% of load with ammonia consent below 
3mg/l) 0.004*** 0.004*** 0.005*** 0.005*** 

Number of properties per sewer 

length (log) 
1.471*** 

Weighted average density (log) 0.256** -0.280 

Sewage treatment works 

per number of properties (log) 
0.320* 

Constant term -8.907*** -5.037*** -5.498*** -4.203*** 0.749 0.746 -5.107** -3.944***

Overall R-Squared 0.91 0.82 0.87 0.85 0.80 0.80 0.92 0.92 

Number of observations 70 70 70 70 70 70 70 70 

Figure 5 sets out our triangulation approach of the eight models to achieve a view of 

(average) wholesale modelled base costs: at each level of aggregation we have two 

models. We average their results in the first step. In the second step we add the 

results of the sewage collection, sewage treatment and bioresources model to form 

our ‘bottom up’ view. We add the results of the sewage collection and bioresources 

plus7 to form our mid-level view. We do not use a wholesale wastewater models. In 

the third step we average our bottom up and top down views to arrive at our view of 

modelled base costs in wholesale wastewater. While at draft determinations we will 

set cost allowances for sub-services within wholesale wastewater, in the IAP our 

focus is on efficiency at the wholesale level.  

7 Bioresources plus is our term for bioresources and sewage treatment combined. 
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Figure 5. Triangulation of wholesale wastewater econometric models 

Cost models for residential retail activities 

Table 9 presents the nine econometric models we use to benchmark costs of 

residential retail services. Figure 6 sets out our triangulation approach of the nine 

models to achieve a view of (average) residential retail costs. In the first step we 

average the set of models at each level of aggregation. In the second step we add 

the results of the debt and other retail costs models to form our ‘bottom up’ view. Our 

‘top down’ view is simply the result of averaging the four total retail cost models in 

the first step. In the third step we average our bottom up and top down views to 

arrive at our view of modelled residential retail costs. 

Table 9: Econometric models for residential retail 

Model name RDC1 RDC2 RDC3 ROC1 ROC2 RTC1 RTC2 RTC3 RTC4 

Dependent variable 
(log) 

Bad debt and bad debt 
management costs per household 

Other retail costs 
per household* 

Total retail costs per household 

Average bill size (log) 1.138*** 1.070*** 1.079*** 0.458*** 0.518*** 0.488*** 0.378*** 

Percent of households 

with default 
0.060** 0.021 0.030** 

Percent of council tax 
collection rate  

-0.324*** -0.263***

Percent of household 

income deprivation 
0.057** 0.042** 

Percent of net 

Migration (transience) 
-0.015 

Percent of dual 
Customers 

0.002** 0.003** 

Percent of metered 

Customers  
0.006*** 0.006*** 0.003 0.004 0.002 0.003 

Number of connected 
households (log) 

-0.054 -0.065 -0.058 

Constant term -5.629*** 28.078*** -4.327*** 2.469*** 3.184*** 0.077 0.343 0.775* 26.886*** 

Overall R-Squared 0.78 0.78 0.76 0.16 0.19 0.65 0.69 0.65 0.72 

Number of 
observations 

88 88 88 88 88 88 88 88 88 

* Other retail costs include customer service, other operating costs, meter reading, recharges and
depreciation.
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Figure 6: Triangulation of residential retail econometric models 
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Annex 3: Frontier shift and real price effects 

This annex considers the scope for frontier shift efficiency and real price effects for 

wholesale controls. We consider each issue in turn.  

Frontier shift 

Frontier shift refers to a shift in the efficiency frontier for the sector. We consider 

there is scope for frontier shift efficiency improvements in the water sector from two 

sources: 

 on-going efficiency improvements in the wider economy; and

 one-off efficiency improvements from water companies making greater use of

the totex and outcomes framework at PR19.

To understand the potential scale of these efficiency improvements we 

commissioned two consultants reports: 

 ‘Frontier shift efficiency and real price effects’, by Europe Economics; and

 ‘Innovation and efficiency gains from the totex and outcomes framework’, by

KPMG and Aqua consultants.

Below we provide an outline of the reports and their findings. We then set out our 

assessment of the scope for frontier shift and real price effects for wholesale costs in 

the 2020-21 to 2024-25 period.  

First we consider the estimates of frontier shift made by the water companies. 

Water company assessment of frontier shift 

We asked water companies to identify the scale of their proposed efficiency 

improvements in their business plans. Some water companies did not explicitly 

separate out frontier shift and catch-up efficiency. Some water companies simply 

assume an on-going efficiency improvement, the basis of which is often not clearly 

stated, but could include some allowance for catch-up efficiency or the impact of the 

totex and outcomes framework. These on-going efficiency assumptions range from 

0.5% per year for Portsmouth Water to 1.4% per year for South Staffs Water and 

1.5% per year for Northumbrian Water.  
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Some companies used consultants to estimate a frontier shift. For those companies 

frontier shift efficiency assumptions for wholesale expenditure range from 0.3% to 

0.8% per year.  

The estimates are based on total factor productivity analysis of comparative sectors 

using historical EU KLEMS data of UK productivity. The EU KLEMS data set is long 

established and covers the period from 1971 to 2014. The consultants do not make 

an additional allowance for the impact of the totex and outcomes framework.  

The range of estimates reflect the different assumptions used by different 

consultants. In particular, the choice of total factor productivity measure used, the 

time period, and the comparator sectors considered. Each of these assumptions is 

considered in more detail below, when discussing the work of Europe Economics. 

Table 10: Frontier shift estimates of water company consultants 

Water company 

consultant 

Water companies Frontier shift estimate 

per year 

Oxera Southern Water, South East 
Water 

0.6% to 0.8% 

Economic Insight Northumbrian Water, Wessex 
Water, Yorkshire Water 

0.3% to 0.7% 

NERA Bristol Water 0.6% to 0.7% 

Europe Economics assessment of frontier shift 

This work¹ identifies the scope for frontier shift and whether there is evidence of real 

price effects that will impact water company costs going forwards. As part of this 

work Europe Economics considered the evidence put forward by water companies in 

their business plans.  

Consistent with the approach used by water company consultants, Europe 

Economics forecast the scope for frontier shift efficiency based on total factor 

productivity analysis of comparative sectors using historical EU KLEMS data of UK 

productivity.  

Europe Economics selects comparative sectors on the basis of the sector being 

competitive and similar in nature to the water and wastewater sector. Comparator 

sectors include construction, transport and storage (which includes pipeline 

transport), chemicals and chemical products, professional, scientific, technical and 

support services, machinery and equipment, and manufacturing. These sectors are 

similar to those used by consultants working on behalf of water companies, although 
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Europe Economics excludes some sectors that they do not consider are 

representative such as agriculture, forestry and fishing, or where the sector is 

regulated, such as the electricity, gas and water sector. 

Europe Economics considers the whole period of the EU KLEMS data set. 

Productivity can be heavily influenced by the stage in the economic cycle, with 

productivity increasing faster in economic upturns and declining during contractions. 

Therefore, the study considers productivity over the period, 1980-2007, the last two 

full economic cycles, and 2010-2014, the period following the recent economic crisis, 

where growth has been low by historical standards. The time periods used by water 

companies’ consultants varied with Oxera and Economic Insight focusing on growth 

since 1996 and 1999 respectively and Nera examining growth between 1970 and 

2007.  

The EU KLEMS dataset includes two different measures of productivity growth: 

 Gross output captures all inputs that go into production in a sector, including

those intermediate inputs purchased from other sectors.

 Value-added on the other hand is related only to capital and labour as inputs,

thus omitting the effect of intermediate inputs.

The differences between the two measures can be significant, with the value-added 

measure higher in magnitude. 

Europe Economics primarily uses the gross output measure, as the frontier shift 

estimate will be applied to total expenditure, which includes expenditure on 

intermediate inputs, and so the value-added measure may overstate potential 

efficiency improvements. Water companies’ consultants use either value-added or 

gross output measures. 

Europe Economics forecast a frontier shift of 0.6% to 1.2% per year for total 

expenditure and 0.6% to 1.4% per year for base expenditure (excluding 

enhancement). The bottom end of this range is based on productivity growth in the 

most recent post crisis period. The top end of this range is based on the growth of 

better performing sectors, the pre-crisis period and longer time series data. 

Table 11: Europe Economics recommendations of frontier shift efficiency 

Frontier shift range 

Wholesale total expenditure 0.6 – 1.2% per year 

Wholesale base expenditure 0.6 – 1.4% per year 
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Europe Economics recommends using a number towards the upper end of these 

ranges for the following reasons: 

 It is appropriate to place some weight on the value-added measure, which is

somewhat higher than the gross output measure as it excludes intermediate

inputs.

 The estimates exclude embodied technological change, which are the quality

improvements used in inputs. Europe Economics cites a study which indicates

that taking into account quality improvements could lead to as much as 60%

increase in productivity. This could suggest a range of 1% to 2.2% per year.

While evidence on this is limited, this could result in somewhat higher

productivity growth.

Efficiency gains from the totex and outcomes framework –KPMG 

assessment 

The main focus of this study2 is to consider the potential efficiency improvements 

from the totex and outcomes framework, although the study also provides estimates 

for the on-going frontier shift efficiency improvement. 

The study identifies that introducing the totex and outcomes framework in the 2014 

price review removed a regulatory barrier to greater efficiency. Prior to this operating 

and capital expenditure were considered separately and companies were funded to 

deliver specific schemes or outputs. This significant change “allows companies 

greater flexibility to move away from a list of specific schemes agreed by the 

Regulator towards an approach that allows them to consider alternatives that can 

deliver the same or better service performance in line with customer preferences”. 

The study considers three sources of evidence: 

 the impact on cost outperformance in sectors that have introduced versions of

the totex and outcomes framework, namely the UK energy and water sectors;

 cross-checking the scale of impact against other examples of significant

structural or regulatory changes such as the introduction of competition; and

 assessing case study evidence provided by water companies and the supply

chain on the impact of the totex and outcomes framework in practice.

KPMG uses two approaches to consider the scope for efficiency improvement from 

the totex and outcomes framework: 

 The first (approach 1) examines the full cost outperformance in the control

period after introducing the totex and outcomes framework.
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 The second (approach 2) examines the incremental increase in

outperformance in the control period after introducing the totex and outcomes

approach, compared to the last price control.

The second approach assumes there would be some persistent out or 

underperformance of cost allowances due to company-specific factors. However, this 

implies that the regulator does not take relevant company specific factors into 

consideration therefore does not set a cost allowances at the efficient level for each 

company. 

Under both approaches the study considers the impact of the totex and outcomes 

framework across the water, electricity distribution, transmission and gas distribution 

sectors. As electricity distribution is the only sector where the totex and outcomes 

framework has been in place for more than one control period, the study uses this to 

estimate how the impact of totex and outcomes would change over time. The study 

identifies the range between the median and upper quartile performance to provide a 

potential basis for use in on-going efficiency target setting.  

Table 12: KPMG estimates of the ranges of potential on-going efficiency gains from 

the totex and outcomes framework 

Annual incremental gains 

(% per year) 

Total average efficiency gains 

over control period (%) 

Approach 1 0.2 – 1.2% 0.6 – 3.7% 

Approach 2 0.0 – 1.1% 0.0 – 3.2% 

The study cross checks these potential efficiency improvements against other 

structural changes. KPMG finds that major regulatory and structural changes are 

associated with significant and wide ranging changes in performance. The study 

notes that it is difficult to draw strong conclusions from the analysis given the 

different nature of the cases considered and the potential for other factors affecting 

the performance metrics used. The study identifies that the upper bound appears to 

be a gain of 6.7% per year following the creation of Scottish Water, and that the 

impact of totex and outcomes falls within the range provided by other major changes. 

It considers 200 case study examples from water companies and the supply chain 

from the impact of totex and outcomes framework in PR14. The study notes that 

these generally support the results of the cost analysis. They provide a wide range of 

potential improvements including substituting planned capital expenditure with lower 

cost solutions and pursing more innovative technologies or initiatives to reduce the 

need for future capital expenditure. The study finds an average efficiency 

improvement of 35% based on 48 more detailed case studies which covered 3.8% of 

total expenditure. The study notes that the reported efficiencies do not appear to 
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have come at the cost of service levels. The study emphasises that many of these 

case studies were one-off and might not be replicable and that those selected might 

not be representative. However, the study notes that they demonstrate significant 

efficiency improvements have been achieved in some instances.  

KPMG also provide an estimate of frontier shift, based on total factor productivity, of 
0.4% to 1.5% per year based on total productivity analysis of EU KLEMS data. 
KPMG examine value-added measures of productivity over two complete business 
cycles 1982-2008. The range is based on:  

 productivity growth in the UK electricity, gas and water supply sector which
has been 0.9% - 2.0% per year, with a long run average of 1.3% per year;

 productivity growth in the UK construction sector which has been 0.0% - 2.2%
per year, with a long run average of 1.2% per year; and

 average productivity growth across a notional wholesale sector, which
includes mining, coal, and telecommunications, as well as energy and water
sectors and construction which has been 0.4% - 1.8% per year, with a long
run average of 0.9% per year. Sectors were selected on the basis of
comparable capital intensity of the sector to the water sector.

KPMG estimate the overall scope for ongoing efficiency improvement over the next 

control period by combining the impact of the totex and outcomes framework, with 

their estimate of frontier shift. 

Table 13: KPMG estimates of the ranges of frontier shift efficiency for on-going 

efficiency target setting 

Total factor 

productivity 

Totex and outcomes Combined effect 

Annual incremental 
gain (% per year) 

0.4 – 1.3% 0.2 – 1.2% 0.6 – 2.5% 

Total efficiency gain 
over the control period 
(%) 

1.2 – 3.8% 0.6 – 3.7% 1.8 – 7.4% 

Our assessment 

Overall we consider that the combined effect of ongoing frontier shift efficiency and 

the impact of the totex and outcomes framework is 1.5% per year for base wholesale 

expenditure. This is based on a range of factors. 
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 The frontier shift efficiency range of 0.6 to 1.2% per year for total expenditure

and 0.6% to 1.4% per year for base expenditure identified by Europe

Economics, before allowing for impacts of totex and outcomes.

 Europe Economics suggests we use a number towards the top end of the

range as some weight should be placed on valued-added measures and to

account for embodied technological change. We note that the value-added

measure is 1.3% per year compared to 0.6% per year for the gross output

measure in the post crisis period, indicating much higher values if weight is

placed on the value-added measure. We also note the scope for higher

estimates, if quality effects are taken into account.

 The KPMG study indicates a range of 0.2 to 1.2% per year from the additional

impact of the totex and outcomes framework. We place greatest weight on the

first approach used by KPMG which looks simply at the total efficiency

improvement after introducing the totex and outcomes framework. We

consider that the second approach used by KPMG does not reflect the way

we set price controls - where we set cost baselines at an efficient level rather

than allowing for outperformance. We also note that the second approach

could lead to spurious results. However, we note that both approaches

produce similar estimates of totex and outcomes benefits and so our findings

are not dependent on a choice of approach.

 There are some factors that would indicate using a number towards the lower

end of the range identified by KPMG. For example, not all outperformance in

this period can be attributed to the totex and outcomes framework.

 There are also some factors that could indicate a figure towards the upper

end of their range. For example, KPMG applies diminishing marginal returns

to the totex and outcomes framework, however, evidence on diminishing

returns from other sectors is mixed.

 Both KPMG and Europe Economics indicate that the impact of the totex and

outcomes framework would be additional to frontier shift efficiency, although

Europe Economics suggest an adjustment is made to on-going frontier shift

efficiency to account for capital intensity.

 An efficiency figure of 1.5% per year is consistent with using a frontier shift

efficiency number towards the upper end of the 0.6% to 1.2% per year range

identified by Europe Economics (0.6% to 1.4% per year including capital

intensity adjustment) with a small additional increment to take account of the

impact of the totex and outcomes framework.

 An efficiency figure of 1.5% per year is towards the middle of the range of

0.6% to 2.5% per year indicated by KPMG for the combined effect of frontier

shift efficiency and the impact of the totex and outcomes framework.

Our future efficiency challenge of 1.5% per year is at the upper end of the on-going 

efficiency assumed by water companies in their business plans. In general water 

company frontier shift assumptions are lower than our estimate as they take no 
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account of the impact of the totex and outcomes framework, place greater weight on 

sectors with lower growth (which we do not consider to be reasonable comparators), 

do not account for embodied technological change and place less weight on longer 

term productivity growth which has been higher. 

There appears to be scope for water companies to improve on-going efficiency. The 

Frontier Economics study for Water UK shows that in the period immediately after 

privatisation productivity growth was 3.5% to 4.5% per year, but has shown little 

change since 2011. This is worse performance than comparator competitive sectors 

since 2011, and indicates the scope for catch-up to those sectors. Outperformance 

of cost baselines during this control period from better performing water companies 

has been far better than average performance (better performing companies have 

outperformed their cost baselines by around 10% since the start of this control 

period). The KPMG study also provides a wide range of case studies of efficiency 

improvements that had been undertaken by water companies, which led to reduced 

costs, indicating the potential for improvements. 

 Real price effects 

Real price effects are a measure of how much we expect water company costs to 

change due to input price inflation, relative to the indexation we use in price controls. 

Key input prices for water are labour, energy and material costs. In PR19 we will 

index wholesale controls to CPIH measured inflation. Hence any real price effects for 

wholesale expenditure will be additional to the change in CPIH. 

We commissioned Europe Economics to examine the evidence available on the 

need to make allowances for real price effects. We first present a summary of 

company submissions on real Price effects, then summarise Europe Economics 

report before drawing our conclusions on real price effects.  

Water company assessment of real price effects 

We asked water companies to identify real price effect assumptions in their business 

plans. Assumptions on real price effects in wholesale varied, with some companies 

assuming little or no real price effects, for example Southern Water.  

Water companies provided different estimates of expected real price effects for 

different cost categorises. These estimates are often based on the same consultancy 

studies used for frontier price efficiency. Water company consultants input price 

estimates are based on an extrapolation of past trends, third party forecasts and 

development of sector specific indices. Real price effects estimates are based on a 

comparison of the growth of the relevant input price relative to CPIH.  

41 
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Table 14: Real price effects estimates of water company consultants 

Average (% per year) Annual range (% per year) 

Labour 0.7% -0.2% to +1.9%

Energy 1.8% -4% to +13%

Chemicals 0.6% -1.2% to +3.0%

Materials, plant and 
equipment 

0.2% -0.2% to +0.7%

Europe Economics work on real price effects 

Europe Economics consider whether there should be an allowance for real price 

effects. As part of this analysis they review the evidence put forward by water 

companies for real price effects in the business plans.  

Europe Economics uses a structured framework to assess the case for real price 

effects that is based on assessing four criteria:  

1. Is the input cost item to which the real price effect is applied a material proportion

of total company costs? There are a variety of wholesale costs, however, to have a

material impact on total expenditure allowances then costs need to be material.

Europe Economics, therefore, considered the share of wholesale costs and set a

minimum threshold of 10% of wholesale costs for the cost to be material.

2. Are there compelling reasons to think that CPIH does not adequately capture the

input price? Europe Economics considers two factors under this criterion:

 The share of a cost item in wholesale totex with the share of the most

relatable cost item(s) in the CPIH basket. If the share is similar in both then

CPIH indexation should already capture the evolution of the cost item.

 The indirect influence of the cost item on CPIH, compared with its influence

on water company costs. For example, while labour costs will not directly be

captured in CPIH, they will indirectly affect many prices that are captured by

CPIH, and so could be captured by CPIH.

3. Is there a significant likelihood that the value of the wedge between the input price

and CPIH will differ substantially from zero over the period of the price control? This

could be because:

 The wedge is expected to be significantly different from zero; or,
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 The cost exhibits sufficient variability such that over the course of a five-year

control period the wedge may differ substantially from zero. Europe

Economics use a wedge of 2% over a five year period as a threshold.

4. Is the input price and exposure to that input price outside management control

during the duration of the price control? Europe Economics consider the scope of

management strategies to either substitute to alternative inputs, investing in new

technologies and/or signing long-term contracts to reduce exposure to future price

movements.

Each criterion is scored as a pass or fail (or a partial pass for the fourth criterion). A 

cost would need to pass each of the four criteria to consider a real price effect 

adjustment. 

Europe Economics considers real price effects for four cost items: labour, energy, 

chemicals and materials, plant and equipment. These are similar to those considered 

by water companies. Overall based on their analysis, Europe Economics conclude 

that there is no compelling case to allow for real price effects for wholesale costs. 

Table 15: Europe Economics real price effects assessment 

Cost item Labour Energy Chemicals Materials, 

plant and 
equipment 

Is the cost item 
material? 

Pass. Labour 

costs are 35% of 
wholesale costs 
based on 
business plan 
submissions 

Fail. Energy costs 

are around 8% of 
wholesale costs 
based on 
business plan 
submissions. 

Fail. Chemicals 

are around 2% of 
wholesale costs 
based on 
business plan 
submissions. 

Pass. Costs are 

around 20% of 
wholesale costs 
based on 
business plan 
submissions. 

Does CPIH 
capture the input 
price? 

Fail. Average 

labour share 
across all sectors 
is 29%, similar to 
the share in 
wholesale. 

Fail. Energy costs 

are around 5% of 
CPIH, however 
energy accounts 
for around 2% of 
other industries, 
and so no 
material 
difference. 

Fail. Chemical 

costs are 1.4% of 
industry costs 
and so unlikely to 
be a material 
difference. 

Fail. Materials, 

plant and 
equipment are 
16% of CPIH, and 
account for a 
further 2% of total 
industry costs, 
and so no 
compelling 
reasons for 
difference. 

3A. Is there a 
material wedge 
between the 
input price and 
CPIH? 

Fail. Zero wedge 

between changes 
in CPIH and 
electricity, gas 
and water supply 
sector wage 
index from 2006 
to 2018. 

Fail. While there 

appears to be a 
wedge prior to 
2010, there is no 
statistically 
significant wedge 
after this period. 

Fail. No 

statistically 
different wedge to 
CPIH. 

Fail. Overall 

evidence is 
mixed, some 
indices show no 
wedge, whereas 
other show a 
wedge of 0.7 to 
1.4%. 
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Cost item Labour Energy Chemicals Materials, 

plant and 

equipment 

3B Is the wedge 
highly volatile? 

Fail. Labour costs 

wedge is 
substantially 
below 2% of 
wholesale totex (-
0.7 to +0.3% for 
ICLH index and -
0.4 to +0.3% for 
AWE index) 

Fail. Wedge is 

below 
substantially 2% 
of wholesale 
totex. Electricity 
costs -0.1 to 
+0.8%,.gas costs

-0.4 and +0.9%.

Fail. Wedge is -

0.1 to +0.1% of 
wholesale totex 

Fail. Most volatile 

index is 
construction price 
index only has a 
wedge between -
0.3 to +0.6% of 
wholesale totex. 

4 Is the wedge 
outside 
management 
control? 

Partial pass. 

While there is no 
evidence that 
water companies 
have market 
power in labour 
markets, there 
are a number of 
ways they can 
reduce their 
exposure to 
labour costs, for 
example through 
long term 
contracts 

Partial pass. 

There are a 
number of 
mechanisms for 
companies to 
reduce exposure 
to changes in 
energy costs, 
although a 
material element 
remains outside 
management 
control. 

Pass. While some 

substitution 
between chemical 
products might be 
possible, moving 
away from 
chemical 
products entirely 
seems largely 
outside 
management 
control. 

Fail. Companies 

tend to enter into 
long term 
frameworks with 
suppliers, 
covering 

the duration of 
the regulatory 
control period, 
which covers 
materials, labour 
and plant costs 

Overall Fail Fail Fail Fail 

Our assessment of real price effects 

There needs to be a compelling case for making an allowance for real price effects. 

Water companies already benefit from a range of protections not provided to 

companies that operate in other parts of the economy. These include CPIH 

indexation of revenues, cost sharing with customers, five yearly price control 

reviews, interim determinations and substantial effects provisions.  

Based on the analysis undertaken by Europe Economics only two cost items appear 

to be a material proportion of wholesale totex: labour costs; and, materials, plant and 

equipment.  

Labour costs make up around 35% of wholesale totex and a similar proportion of the 

CPIH (and so would tend to be reflected in movements in CPIH). Labour costs have 

not exhibited a material wedge (i.e. increasing at a different rate) from CPIH over 

recent years, and forecasts of a wedge have proved unreliable. There is also scope 

for management control, in particular through longer term contracts with suppliers. 

We therefore do not consider we should make a real price effect adjustment for 

labour costs. 
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Materials, plant and equipment costs make up around 20% of wholesale totex and a 

similar proportion of CPIH. However, based on Europe Economics analysis, there is 

no compelling case for a wedge between CPIH and input prices for materials, plant 

and equipment. Moreover, there is a large degree of management control of through 

long-term contracts with contractors. We therefore do not consider that we should 

make a real price effect adjustment for labour costs. 

We note that some water companies do not assume a real price effect adjustment or 

assume that any adjustment would be very small. We also note that there are a 

number of protections within the price control such as cost sharing which provide 

additional protections to water companies. 

We therefore consider that there is no compelling evidence for a real price effect 

adjustment for wholesale totex.  

References 

¹ Supplementary technical appendix: Europe Economics Frontier shift and real price 

effects 

² Supplementary technical appendix: KPMG totex and outcomes report 
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Annex 4: Water enhancement – description of our 
assessment approaches 

WINEP/NEP Making ecological improvements at abstractions (Habitats Directive, 

SSSI, NERC, BAPs) 

We assess this line using shallow and deep dives using the materiality of the capex 

requested. We apply our company-specific efficiency challenge to any costs that we 

shallow dive. For the deep-dive assessments, we consider the availability and quality 

of evidence provided. We also reconcile information that has been identified within 

the companies’ submissions with the list of schemes in the EA’s WINEP3, March 

2018.  

WINEP/NEP Eels Regulations (Water) 

We assess this line using shallow and deep dives using the materiality of the capex 

requested. We do not apply our company-specific efficiency challenge to the 

companies that we shallow dive and allow the costs in full, due to the low materiality 

of these proposals. For the deep-dive assessments, we consider the availability and 

quality of evidence provided. We also reconcile information that has been identified 

within the companies’ submissions with the list of schemes in the EA’s WINEP3, 

March 2018. 

WINEP/NEP Invasive non-native species 

We assess this line using shallow and deep dives using the materiality of the capex 

requested. We do not apply our company-specific efficiency challenge to the 

companies that we shallow dive and allow the costs in full, due to the low materiality 

of these proposals. For the deep-dive assessment, we consider the availability and 

quality of evidence provided. We also reconcile information that has been identified 

within the companies’ submissions with the list of schemes in the EA’s WINEP3, 

March 2018. 

WINEP/NEP Drinking Water Protected Areas (schemes) 

We assess this line using shallow and deep dives using the materiality of the capex 

requested. We do not apply our company-specific efficiency challenge to the 

companies that we shallow dive and allow the costs in full, due to the low materiality 

of these proposals. For the deep-dive assessments, we consider the availability and 

quality of evidence provided. We also reconcile information that has been identified 

within the companies’ submissions with the list of schemes in the EA’s WINEP3, 

March 2018. 
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WINEP/NEP Water Framework Directive measures 

We assess this line using shallow and deep dives using the materiality of the capex 

requested. We apply our company-specific efficiency challenge to any costs that we 

shallow dive. For the deep-dive assessments, we consider the availability and quality 

of evidence provided. We also reconcile information that has been identified within 

the companies’ submissions with the list of schemes in the EA’s WINEP3, March 

2018. 

WINEP/NEP Investigations (water) 

We assess this line using shallow and deep dives using the materiality of the capex 

requested. We do not apply our company-specific efficiency challenge to the 

companies that we shallow dive and allow the costs in full, due to the low materiality 

of these proposals. For the deep-dive assessments, we consider the availability and 

quality of evidence provided. We also reconcile information that has been identified 

within the companies’ submissions with the list of schemes in the EA’s WINEP3, 

March 2018. 

Addressing low pressure 

All company proposals for addressing low pressure are of low materiality and we 

follow our shallow dive process. Where companies identified new development as a 

cause of low pressure we reallocate a proportion of submitted cost to that 

assessment.  

Improving taste, odour and colour, and Investment to address raw water deterioration 

Companies allocated costs for some investment projects to either or both of these 

lines. We accept the line allocations the companies submitted and assess these 

lines separately but use similar methodologies.  

We assess these costs using our shallow and deep dive process. In our assessment 

we look for evidence of Drinking Water Inspectorate support for schemes. We are 

not able to produce a reliable unit cost model and so we assess costs at a scheme 

level while recognising the individual nature of schemes. We look for evidence of the 

scale of flow to be treated and the nature of the treatment.  

Meeting lead standards 

We assess investment on lead reduction using a panel data model where the cost 

drivers are the number of existing lead communication pipes and the number of lead 

communication pipes replaced for water quality. We triangulate our cost allowance 

across two models, one using historical data for the period 2011-12 to 2017-18 and 

other using forecast data for the period of 2020-21 to 2024-25. Both models use 

smoothed data over a 3-year period. Where companies’ requested investment is 

below our allowance, we allow the requested investment. For companies whose 
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submissions suggest unique and material costs not captured by our model, we carry 

out a deep dive using the information provided within the companies’ submission. 

Supply-demand balance 

For our assessment we consider the totex expenditure for supply and demand 

options for both critical period and dry year annual average scenarios in a combined 

supply-demand balance enhancement assessment.  

For companies where the expenditure does not represent a material amount we 

undertake a shallow dive approach applying the company efficiency. Where 

expenditure is material we complete a deep dive using the information provided 

within the companies’ submissions.  See ‘Supply-demand balance – feeder model 

summary’ supporting document for more details. 

In the deep dive we disaggregate the totex expenditure into six supply-demand 

balance enhancement components which we assess separately. 

 2020-25 supply-demand balance enhancement (supply-side and non-leakage

demand) - This component considers the supply and water efficiency schemes

delivering supply-demand balance benefits in the period 2020-25. We determine

this allowance through a unit cost approach using the minimum of the company

proposed and industry median forecast unit cost for 2020-25. Unit costs are

expressed in units of £m per Ml/d. The cost driver is our validated assessment of

the companies’ proposed benefits for schemes in the period 2020-25.  As

metering is assessed separately we remove the supply-demand benefits

associated with metering from our assessment.

 Long-term supply-demand balance enhancement - This component considers

schemes delivering supply-demand balance benefits beyond 2025. We assess if

there is a valid need for these options based on the information provided and

where possible challenge valid options against the average scheme-type unit

cost from industry-wide WRMP19 option analysis. We assess regional strategic

options separately.

 Leakage enhancement - This component considers the demand benefits through

leakage reduction activities in the period 2020-25. We consider that companies

should achieve upper quartile performance through their base allowance.

Therefore, we allocate companies a leakage reduction allowance where they are

forecast to achieve performance beyond upper quartile in 2024-25 or where they

propose reductions in leakage greater than 15%. We determine this allowance

through a unit cost approach using the minimum of the company proposed and

industry median forecast unit cost for 2020-25. Leakage benefits associated with
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metering are assessed implicitly in the metering enhancement model and 

excluded from this analysis.  

 Strategic regional solution development - This component considers joint

schemes that benefit the south-east addressing the long-term deficits facing

Affinity Water, Thames Water and Southern Water. We determine an expenditure

allowance for companies based on the need to develop multiple strategic regional

projects through the planning stage to identify the optimum long-term solution for

the region.

 Internal interconnections - This component considers internal network

improvement schemes that provide supply benefits to overcome localised

deficits.  We assess if there is a valid need for these options based on the

information provided and challenge valid options in the context of their cost

benefit and construction cost.

 Investigations and future planning - We assess if expenditure has been allocated

to investigations and future planning such as water resources management plan

or regional plan development based upon the information provided in the

companies’ submissions. We consider these costs are included within base

allowance as part of normal company activities to maintain supply-demand

balance and meet statutory obligations.

New developments and new connections (water growth model) 

We assess the gross investment (that is, before the impact of grants and 

contributions from developers) of new developments and the new connections 

element of new developments in one model. We calculate costs per new connection 

for each company in two ways: (i) one for the period from 2011-12 to 2017-18 and (ii) 

another for the period 2020-21 to 2024-25. We triangulate the median unit cost of the 

two periods. We set allowances by multiplying the triangulated median unit cost by 

the company forecast of new connections for the period 2020-21 to 2024-25. 

Our efficiency challenge for each company is based on the industry median unit cost 

of new connection. We do not apply an additional efficiency adjustment. However, 

where the company’s requested investment is below our allowance, we reduce the 

allowance to the company’s requested investment. 

For the related developer contributions, we look at the amounts companies 

anticipate receiving in their business plans. For the water service we assume a 

recovery rate of 100% for new connections costs i.e. all of those costs are offset by 

developer contributions. We apply an industry average level of recovery for new 

development costs. In calculating this, we exclude the impact of a small number of 

outlier companies. Where these companies make a convincing case for particular 
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circumstances or assumptions, for example the impact of discounts where water 

efficient appliances and fittings are installed, then we take into account those 

differences and modify our assumptions accordingly. It is important that we 

challenge any company assumptions where recovery rates look low compared with 

the rest of the sector. If we do not, then there is a possibility that customers in 

general pay for costs which should be covered by developers who are benefiting 

from expenditure which allows new properties to receive services. Companies 

assumed lower recovery rates for new development costs than for new connection 

costs. 

Water resilience 

Due to the company-specific nature of this investment we undertake deep dives of all 

companies’ plans.  

Many of the costs put forward by companies under resilience we re-allocate to 

different assessment areas, and we make an allowance under the different area 

where appropriate. We re-allocate investment where we consider it to be related to 

expected operational activities, for example managing interruptions to supply not 

related to critical points in the network. In this way we ensure that our assessment is 

equitable across the industry. 

In the resilience line, we allow efficient costs related to addressing low probability–

high consequence risks that are supported by customers, including those related to 

the National Flood Resilience Review.  

Security & Emergency Measures Directive (SEMD) and non-SEMD costs 

We combine SEMD and non-SEMD costs into one security assessment as these 

areas are both driven by the requirement to ensure that the water network is resilient 

in the event of an emergency situation. We assess the combined security costs by 

determining the proportion of each company’s base totex spent on security for the 

period 2011-12 until 2024-25. Where companies forecast above their allowance, we 

reduce this to the average proportion of all companies’ security costs. For companies 

whose PR19 costs are material as a proportion of base costs, we carry out a deep 

dive using the information provided within the companies’ submission. 

Improvements to river flows 

We assess the costs for improvements to river flows using our shallow dive process 

because all proposals are not material. We do not apply the company specific 

efficiency challenge to the costs to improve river flows. 
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Metering 

We combine the investment on meters requested by optants, selective meters 

introduced by companies, and meters for businesses into one metering assessment 

in order to address inconsistent reporting of expenditure and cost drivers between 

these three lines. We assess the combined metering costs using a unit cost model 

based on historical data smoothed over the 7-year period from 2012 to 2018, where 

the cost driver is the combined number of optant and selective meters installed. We 

triangulate our cost allowance across two model specifications; level specification 

(both cost and driver are in levels) and log specification (both costs and driver are in 

logarithmic scale). We do not use the data from two companies because they are 

outliers, one on costs and the other on meters installed. 

Where companies’ requested investment is below our allowance, we reduce the 

allowance to the company’s requested investment. Where companies identify 

significant metering costs outside of these three enhancement lines, we re-allocate 

the expenditure to this model and undertake a deep dive using the information 

provided within the companies’ submissions. The deep dive assessment identifies if 

any additional expenditure beyond the modelled allowance is valid. 

Company specific freeform water enhancement areas 

Where we consider it appropriate, we reallocate forecast expenditure entered by a 

company in a freeform enhancement line to a standard enhancement line or base 

maintenance. In other freeform lines where the expenditure relates to activity that is 

the subject of a cost adjustment claim (CAC), it is reviewed as part of the 

assessment of the CAC. For any remaining expenditure, our review subjects each 

claim to either a shallow or a deep dive assessment depending on the complexity of 

the claim and the issues raised by it. 
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Annex 5: Wastewater enhancement – description of our 
assessment approaches 

First time sewerage 

We assess the investment for this line using a panel data model where the cost 

drivers are the number of connectable properties served by s101A schemes and the 

squared of the same driver. We triangulate our cost allowance across two models, 

one using historical data for the period 2011-12 to 2017-18 and other using forecast 

data for the period of 2020-21 to 2024-25. Both models use smoothed data over a 3-

year period. Where the company’s requested investment is below our allowance, we 

reduce the allowance to the company’s requested investment. 

Sludge Enhancement (Quality & Growth) 

For our assessment we combine investment in sludge quality and sludge growth into 

one sludge assessment area as these areas both drive the need for additional 

bioresources treatment capacity. We deep dive each company’s proposals. We 

assess the companies’ estimated impacts of population growth or sewage treatment 

quality improvements on sludge production volumes. We also assess if the 

companies demonstrate an appropriate solution appraisal and whether the solutions 

are clearly defined.  

WINEP/NEP Conservation drivers 

We assess the investment for this line using shallow and deep dives based on the 

materiality of the capex requested and an assessment of the unit cost of each 

scheme. We also reconcile information from the companies’ submissions with the list 

of schemes in the EAs’ WINEP3, March 2018.  

For claims below our materiality threshold, we apply the company-specific efficiency 

challenge. Where companies provide evidence, we use an indicative unit cost 

(number of schemes declared in the companies’ business plans) to support the need 

for a deep dive. For example, where one scheme dominates a company’s 

programme and the scheme is considered a cost outlier, we deep dive the costs. We 

consider the availability and quality of evidence for the deep dives. 

WINEP/NEP Eels Regulations (Wastewater) 

Only one company incurs investment in this area and it is of very low materiality. As 

set out in the section on enhancement expenditure, in such cases we do not apply 

any efficiency challenge and allow the costs in full.  
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WINEP/NEP Event Duration Monitoring at intermittent discharges 

We assess investment for this line using the median unit cost calculated from the 

capex requested for the reported number of intermittent discharge sites with event 

duration monitoring.  Where the company’s requested investment is below our 

allowance, we reduce the allowance to the company’s requested investment. 

WINEP/NEP Flow monitoring at sewage treatment works (STWs) 

We assess the investment for this line using a unit cost model of capex requested for 

the reported number of monitors for flow monitoring at STWs. The model provides an 

allowance per company based on the median unit cost.  Where the company’s 

requested investment is below our allowance, we reduce the allowance to the 

company’s requested investment. 

WINEP/NEP Schemes to increase flow to full treatment 

For most companies, we assess the investment for this line based on the lesser of 

two figures: (i) the cost requested by the company, or (ii) the triangulated value 

obtained from the outputs of six cost models (3 linear and 3 log) with an upper 

quartile efficiency challenge.  

For HDD, we undertake a deep dive assessment as there is no scheme with the 

appropriate driver code in HDD’s NEP for 2020-25. 

WINEP Storage schemes at STWs to increase storm tank capacity 

We assess the investment for this line based on the lesser of two figures: (i) 

triangulation of outputs of two cost models or (ii) the cost requested by the company. 

The cost drivers we consider in the models are the number of separate schemes 

included by companies in their business plans and the total additional storage 

volume provided by those schemes. 

WINEP Storage schemes in the network to reduce spill frequency at CSOs 

We assess the investment for this line by using a model which estimates expected 

capex based on the company requested capex and volume of storage each 

company is planning to construct. We use the model to estimate our expected costs 

and apply an efficiency challenge to these estimates. The efficiency challenge is 

informed by the potential level of efficiency indicated in our model.  Where the 

company’s requested investment is below our allowance, we reduce the allowance 

to the company’s requested investment. 
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WINEP/NEP Chemicals monitoring / investigations / options appraisals 

We assess the investment for this line using shallow dives. Due to the low materiality 

of costs, we set allowances by applying a company-level enhancement efficiency 

challenge to the amount requested by companies. 

WINEP/NEP Chemicals removal 

We base our capex allowance for the investment in this line on the lesser of two 

figures: (i) triangulation of outputs of four cost models or (ii) the costs requested by 

the company. We use population equivalent served by the wastewater treatment 

works needing chemicals removal as the cost driver in the models which we source 

from the EA’s WINEP3. We do not use the data from two companies because they 

are outliers, one on costs and the other on population equivalent.  

WINEP/NEP Groundwater schemes 

We assess the investment for this line using shallow dives. All company proposals 

are below the materiality threshold and therefore we set allowances by applying a 

company-level enhancement efficiency challenge to the amount requested by 

companies. 

WINEP/NEP Investigations (wastewater) 

We assess the investment for this line using shallow and deep dives depending on 

the materiality of the investment. We apply a company-specific efficiency challenge 

for lines classed as not material. For companies whose costs are material, we carry 

out a deep dive using the information the companies provide in their business plan 

submissions. 

WINEP/NEP Nutrients (N removal) 

The investment in this area, after reallocations, was of very low materiality. As set 

out in the section on enhancement expenditure, we do not apply any efficiency 

challenge and allow the costs in full.  

WINEP/NEP Nutrients (phosphorous removal at activated sludge and filter bed STWs)  

We assess the investment for these two lines together in order to address 

inconsistent reporting of costs and cost drivers between the lines. We set allowances 

based on  models that use the number of sites and the population equivalent of 

these sites as the cost drivers. We consider our models to be statistically robust and 

derive our estimate of the required capex from a triangulation of the models. We use 

the overall modelled output to estimate our expected level of capex and apply an 

efficiency challenge to these estimates. We calculate the efficiency challenge using 

the upper quartile efficiency predicted by our model across the industry. Where the 
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company’s requested investment is below our allowance, we reduce the allowance 

to the company’s requested investment. 

WINEP/NEP Reduction of sanitary parameters 

We assess the investment for this line by modelling the number of treatment sites 

with new / tightened sanitary parameter consents and their associated population 

equivalents (PE) against the requested capex for the same PE. We base the PE and 

capex on company reported data, and the number of treatment sites on our best 

estimate from WINEP3, March 2018 and information provided within company 

business plans. We triangulate our two models (exponential and power functions) to 

determine our allowances. Where the company’s requested investment is below our 

allowance, we reduce the allowance to the company’s requested investment. 

WINEP/NEP UV disinfection 

We assess the investment for this line using shallow and deep dives based on the 

materiality of the capex requested and an assessment of the unit cost of each 

scheme. We calculate unit costs as cost per population equivalent (PE) served by 

the treatment works with new / tightened UV consents. Given the availability of PE 

data and the low number of schemes / solutions within this investment line, we 

incorporate the unit cost assessment to support the need for a deep dive on outlier 

unit costs. We also reconcile information that has been identified within the 

companies’ submissions with the list of schemes in the EA’s WINEP3, March 2018. 

We consider the availability and quality of evidence for the deep dives. Where 

companies’ proposals are below the materiality threshold or unit costs are not 

outliers, we set allowances by applying a company-level enhancement efficiency 

challenge to the amount requested by companies. 

NEP discharge relocation 

We assess the only company with investment in this area, after reallocations, 

following the deep dive process.  

WINEP/NEP Monitoring of pass forward flows at CSOs / Flow 1 schemes / National 

phosphorus removal technology investigations 

We do not expect AMP7 costs in these expenditure lines as there is no AMP7 driver 

for them. If companies put costs against these areas we either reject or reallocate 

the costs.  

Odour 

All company proposals are below the materiality threshold and therefore we assess 

the investment for this line by following the shallow dive process. We set allowances 
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by applying a company-level enhancement efficiency challenge to the amount 

requested by companies. 

New developments, new connections, growth at sewage treatment works and 

reducing sewer flooding risk (wastewater growth model) 

Our growth model combines the investment for the lines new developments, new 

connections, growth at sewage treatment works and reducing risks of sewer 

flooding. These areas are interlinked with each other and are driven by population 

and demand growth. We assess the wastewater growth costs gross of grants and 

contributions. We triangulate two panel data models with the total number of new 

wastewater connections as a cost driver. One model uses historical data for the 

period from 2011-12 to 2017-18 and another uses forecast data for the period from 

2020-21 to 2024-25. We use the models’ predicted costs as our efficiency challenge 

for companies. We do not apply an additional efficiency adjustment. However, where 

the company’s requested investment is below our allowance, we reduce the 

allowance to the company’s requested investment. 

For grants and contributions, we assume a recovery rate of 95% for new 

development costs related to wastewater service, which is based on information that 

has been identified within the companies’ submissions. 

Wastewater resilience. 

Due to the company specific nature of resilience we undertake a deep dive of all 

company plans. We allow investment that addresses low probability / high 

consequence risk and that is supported by customers. This includes those related to 

the National Flood Resilience Review. We reallocate investment where we consider 

it relates to expected operational activities (for example managing sewer flooding). In 

this way, we ensure that our assessment is equitable across the industry. 

Security & Emergency Measures Directive (SEMD) and non-SEMD 

We combine investment on SEMD and non-SEMD costs into one security 

assessment. We welcome the proposals for companies to invest in this area and do 

not apply the company specific efficiency challenge to companies where wastewater 

security costs are not deemed material.  

Where costs are material we carry out a deep dive assessment. We make 

allowances based on the proportion of base totex spent on security for the period 

from 2011-12 to 2024-25. We reduce the company allowance to ensure the total 

costs for this period do not exceed the average of both the median and the average 

proportion of base costs spent on security for all wastewater companies. 
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Transferred private sewers and pumping stations. 

We do not allow any enhancement expenditure for work on transferred private 

sewers and pumping stations as these costs are accounted for in our base models. 

Company-specific freeform wastewater enhancement lines 

Where we consider it appropriate, we reallocate investment entered by a company in 

a freeform enhancement line to a standard enhancement line or base maintenance. 

In other freeform lines where the expenditure relates to activity that is the subject of 

a cost adjustment claim, it is reviewed as part of the assessment of the claim. For 

any remaining investment, we set allowances based on either a shallow or a deep 

dive depending on the complexity of the claim and the issues raised by it. 
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Annex 6: Cost adjustment claim assessment 

Evidence to support cost adjustment claims 

We expect cost adjustment claims to be submitted with the supporting evidence 

identified in Appendix 11 of our final methodology. We review the evidence provided 

for these areas in a series of assessment gates.  The gates that we use for a 

particular claim depend on the nature and scale of the claim. Claims may be for a 

programme of investment, atypical cost or both. The assessment we undertake at 

each gate is summarised as follows.  

Need for investment 

 What incremental improvement would the proposal deliver?

 Is there persuasive evidence that an investment is required?

 Where appropriate, is there evidence assured by the customer challenge

group (CCG) that customers support the project?

Need for cost adjustment 

 Is there persuasive evidence that the cost claim is not included (or, if the

models are not known, would be unlikely to be included) in our modelled

baseline?

 Is it clear the allowances would, in the round, be insufficient to accommodate

special factors without a claim?

 Management Control 

 Is the cost driven by factors beyond management control?

 Is there persuasive evidence that the company has taken all reasonable steps

to control the cost?

Best option for customers 

 Does the proposal deliver outcomes that reflect customer priorities, identified

through customer engagement? Is there CCG assurance that the company

has engaged with customers on the project and this engagement has been

taken account of?

 Did the company consider an appropriate range of options with a robust cost

benefit analysis before concluding that the proposed option should be

pursued?
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 Is there persuasive evidence that the proposed solution represents the best

value for customers in the long term, including evidence from customer

engagement?

 Has risk been assessed? Have flexible, lower risk solutions been assessed?

 Has the impact on natural capital and the environment been considered?

Robustness and efficiency of costs 

 Is there persuasive evidence that the cost estimates are robust and efficient?

 Is there high quality third party assurance for the robustness of the cost

estimates?

Customer Protection 

 Are customers protected if the investment is cancelled, delayed or reduced in

scope?

 Are the customer benefits linked to outcomes and to a suitable incentive in the

business plan?

Affordability – assessed for highly material claims 

 Has the impact on affordability been considered?

 For large investment schemes in particular, is there persuasive evidence that

the investment does not raise bills higher than is affordable?

Board Assurance – assessed for highly material claims 

 Does the company’s board provide assurance that investment proposals are

robust and deliverable, that a proper appraisal of options has taken place and

that the option proposed is the best one for customers?
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