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Summary

Overview

1. This report contains the Competition and Markets Authority (CMA)'s
provisional price control determinations for four companies: Anglian Water
Services Limited (Anglian); Bristol Water plc (Bristol); Northumbrian Water
Limited (Northumbrian); and Yorkshire Water Services Limited (Yorkshire)
(together defined here as the Disputing Companies) that rejected the Ofwat
PR19 price control determinations.

2. For the reasons set out in the report, we have provisionally:

(a) agreed with Ofwat that the four companies should be subject to a
challenging set of performance targets, reinforced by financial incentives;

(b) provided limited additional funding to allow for more resilient networks as
well as enabling the companies to achieve substantial reductions in
leakage;

(c) made adjustments to Ofwat’s allowed rate of return to reflect market
evidence and best regulatory practice and with a view to ensuring
continued investment in the sector;

(d) reduced to some extent the companies’ exposure to financial risk to
achieve what we consider to be the right balance between incentivising
out-performance and ensuring that the companies can finance
themselves.

3. The allowed rate of return in our provisional determination is significantly
lower than the rates applied by Ofwat and the CMA in the previous price
control period. This largely reflects market movements in the period and
means that customers will receive lower bills than in the previous control
period, although they will be higher than those under Ofwat’s proposed price
control. This reflects the judgements the CMA has made about financing
investments that are needed in the sector both now and in the future.

4. The indicative impact of our provisional findings on average annual customer
bills are indicated in Table 1.’

" As discussed in paragraph 99, we have not yet implemented all the technical steps required to convert our
determination to changes to the price control licence conditions. In addition, the price control sets revenue
allowances for the individual companies. This determines the average bill that the company can charge its



Table 1: Indicative impact of our provisional determination on annual customer bills

Company historical bills Company average bill in Company average bill Company average bill
(2019/20) April business plan* under Ofwat’s Final under CMA provisional
Determination (FD) decision
Anglian £422 £418 £386 £400
(water and sewerage)
Bristol £182 £174 £160 £166
(water only)
Northumbrian £429 £343 £323 £335
(water and sewerage)
Yorkshire £383 £379 £364 £379

(water and sewerage)

*The April business plan figure here is taken from Ofwat’s published documents, and may not align with all of the implications of
the company’s submissions in its Statement of Case.
Source: CMA analysis

5.

The Disputing Companies requested us to look at a great many issues where
we have provisionally found no reason to change the proposed price controls.
These include, for example:

(a) Rejecting some proposed revisions to the various models used to
estimate expenditure.

(b) Rejecting the argument that driving improved service will generally require
greater expenditure.

(c) Rejecting some planned enhancement projects where the need for
additional funding had not been demonstrated.

On some matters, we have imposed tighter controls than Ofwat, including
reducing allowances where forecast demand growth is less than industry
average, and greater efficiency challenges on certain large enhancement
projects.

We have considered our provisional determinations in the round and
concluded that they are consistent with our statutory duties. Among other
considerations, we are satisfied that each of the provisional determinations
protects the financial and service quality interests of the current and future
customers who pay for water services. At the same time, they secure resilient
services particularly in the face of increased challenges from climate change.
We are also satisfied that the provisional determinations ensure that the
companies are able to finance the proper carrying out of their functions by
providing a sufficient but not over-generous return to investors.

We are issuing these provisional determinations for consultation. We intend to
publish our final determinations in December 2020.

customers. Individual bills will vary depending on the charging scheme adopted by the company, see information
on charging schemes.
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Background

9.

10.

11.

12.

13.

14.

Ofwat is the economic regulator for the monopoly water suppliers in England
and Wales. Every five years, it carries out reviews of the price controls
applying to these suppliers. These set the maximum revenues the companies
can raise from customers. Ofwat’s most recent PR19 price review, which
governs the period 2020 to 2025, is the subject of these redeterminations.

Ofwat’s themes for PR19 included long-term resilience in the round,
affordable bills, innovation and responding to customer’s needs. Ofwat said
that from the initial development of the PR19 methodology it had been clear
with companies that the price review was not going to preserve the status quo
as the sector faced profound challenges, such as climate change, population
growth and shifting customer expectations and so the sector needed to
strengthen its operational performance. It said it was important to set a
stretching but achievable level of overall challenge. It said that its view
reflected concerns including little productivity growth or leakage reduction,
even though some companies had managed to achieve high performance on
service measures and high cost efficiency. It noted though that companies, on
average, have tended to outperform the cost allowances in past periods.

In its ‘Putting the sector in balance’ position statement in 2018,2 Ofwat raised
concerns about high dividend payments; levels of executive pay; and
complicated and potentially risky financial structures which call financial
resilience into question. At PR19 it introduced the Gearing Outperformance
Sharing Mechanism (GOSM) with the aim of ensuring highly-geared
companies shared any associated benefits with customers.

On 17 December 2019, Ofwat published its Final Determination of the PR19
price controls applying to all the water and wastewater service suppliers in
England & Wales for the asset management period 2020 — 2025 (also
referred to as AMP7).

The four Disputing Companies asked that Ofwat refer their price controls to
the CMA for redetermination and Ofwat did so on 19 March 2019.

The main reasons for rejecting the PR19 determinations identified by the
Disputing Companies included that Ofwat had:

(a) provided insufficient funding to deliver business plans including
enhancement expenditure to improve resilience;

2 Ofwat (2018), Putting the sector in balance: position statement, Section 6
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15.

16.

17.

18.

19.

(b) failed to recognise the link between costs incurred and delivering higher
levels of service (the ‘cost-service disconnect’);

(c) inappropriately set too low a cost of capital;
(d) given insufficient weight to evidence on customer views; and

(e) increased levels of risk for companies (notably from asymmetric outcome
delivery incentives (ODlIs)) and, together with the other elements of the
determination, this had undermined their financeability.

The Disputing Companies operate in different areas of the country and face,
to some extent, different topographies, populations and climates which, in
turn, impact the nature of the cost and service challenges they face. There are
also differences in their activities: Anglian, Northumbrian and Yorkshire all
supply both water and wastewater (sewerage) services, while Bristol supplies
only water.

The price paid by each customer is not set directly by the price control.
Rather, the companies’ tariffs must be consistent with the revenue limits,
which are derived from costs and levels of profit which the regulator identifies
as allowable on the basis of its statutory duties. Ofwat also sets service
quality targets, reinforced by a package of financial and reputational
incentives. When reaching its determination, Ofwat is bound by a number of
statutory duties, both primary and secondary, and, with respect to English
water companies, it has to act in accordance with objectives set out in a
Strategic Policy Statement (SPS) issued by the Department of Environment,
Food and Rural Affairs (DEFRA).

In carrying out a redetermination, the CMA is not bound simply to accept or
reject the position adopted by Ofwat; rather it evaluates the evidence and
adopts what it considers to be the best approach or outcome. In doing so we
must take account of the same statutory duties as Ofwat (including the SPS).

The scope of our determinations extends to all aspects of the price control
and not just the issues raised by the water companies. However, we have
prioritised our consideration of what we regarded as the key elements of the
price controls in light of the time and resources available and so have not
carried out an in-depth consideration of all aspects of the price controls.

Water and wastewater services are essential to customers. We have been
mindful of the issue of vulnerable customers, both those who are financially
vulnerable and so face difficulties meeting their water bills and those who are
vulnerable for other reasons. There are a variety of measures in use by the
water companies to address these concerns, for example, in running a priority
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20.

21.

22.

23.

24.

25.

services register and offering social tariffs. While we consider these extremely
important, most of these measures lie outside the scope of the PR19 price
control. Where relevant to the price control, we have given these careful
consideration.

We are using the same regulatory building blocks as Ofwat used in its
determinations. In particular, we have maintained Ofwat’s approach of:

(a) setting four wholesale price controls and a retail price control; and

(b) separating our assessment into its major component parts around costs,
service and financial returns.

While we did not consider it would be sensible or practicable to adopt a wholly
different regulatory framework within the context of our re-determination, we
have noted in our report where consideration should be given to changes to
aspects of the regime in the future.

This report sets out our provisional decisions in relation to each of the major
building blocks of the price control. In reaching our decisions we have taken
account of the same statutory duties as applied to Ofwat, and we have had
regard to the principles of best regulatory practice and the need to act in
accordance with the SPS, but have exercised our own regulatory discretion in
appropriately balancing these statutory duties.

In reaching our provisional conclusions we have taken into account evidence
that was not available to Ofwat at the time of its determination. In general, we
have considered updated market data, submissions of the main parties and
third parties, reviews of business plans and specific projects, and the advice
of engineering consultants, to reach these provisional conclusions.

In order to finally determine the price controls for each company for each
activity, we will need to translate our decisions on each of the building blocks
into a revenue allowance for each company. We will be consulting Ofwat and
the Disputing Companies about the modelling we intend to undertake to reach
these figures.

We have considered the extent to which we should take account of the impact
of COVID-19 on water companies’ costs and performance in our provisional
determinations. However, there are significant difficulties in assessing these
impacts within the framework of the redetermination at this stage. There is
significant uncertainty regarding the full impact of COVID-19 on the water
sector as well as the timing, duration and scale of such impacts. This
uncertainty is likely to remain at the time of our Final Determination. For these
reasons, we provisionally consider that the best mechanism for taking direct
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account of impacts of COVID-19 is for Ofwat to consider these as part of an
industry-wide process; Ofwat has proposed it will consider the needs for any
ex-post adjustments at a time aligned to its normal PR19 reconciliation
process.

Totex (total expenditure)

26.

27.

28.

29.

30.

We have primarily set a funding allowance (totex) to cover forecast necessary
costs, covering both base expenditure, which covers routine costs that
companies incur, and enhancement expenditure, which covers the costs of
enhancing the capacity or quality of the service. Base costs account for
approximately 70% of totex.

Totex covers both operating expenditure (opex) and capital expenditure
(capex); this approach was introduced by Ofwat at the previous PR14 price
control to incentivise overall efficiency and address concerns that previous
approaches assessing capex and opex separately had led to a focus on
capital solutions.

In order to mitigate the risk that we set a totex allowance that turns out to be
either too low or too high, we have, in line with Ofwat’s approach, included an
overall totex cost sharing mechanism which applies to the majority of totex.
Under the cost sharing mechanism, if a company underspends its allowance,
customers share in the saving made. Conversely, if the company needs to
overspend to deliver the necessary services, it can recover part of the costs
from customers. Cost sharing enables us to rely less on other mechanisms in
the price control that provide some protection from uncertainty.

The proportions in which any cost difference is shared between customers
and investors is known as the sharing rate. Ofwat applied a formula to
determine the sharing rate for each company which was designed both to
provide incentives for information revelation and to provide incentives to be
more efficient.

While we agree with Ofwat there is merit in providing incentives on companies
to provide accurate business plan information during the price control
process, we were concerned, in particular, that the rates resulting from its
formula could create unintended consequences, including in relation to
schemes that require investment over multiple periods. We have therefore
provisionally decided to depart from Ofwat’s cost sharing rates and apply the
same asymmetric rate to all of the Disputing Companies. Our approach
results in the company bearing 55% of the cost of any overspend and 45% of
the benefit of any underspend.
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Modelled base costs

31.

32.

33.

34.

35.

Water companies conduct many routine activities in order to run their
businesses and provide a base level of service to customers. As noted above,
these activities account for more than two-thirds of the totex for all the
Disputing Companies.

We have adopted an econometric modelling approach to assess most of the
costs of this base level of service relying on data from across the sector.
Comparative benchmarking of this nature allows us better to estimate the
efficient costs for these day to day operations than simply relying on individual
company data or forecasts. Our modelling approach is similar to Ofwat’s,
although we select a slightly different set of model specifications. This results
in some modest adjustments to the base costs allowances.

Our cost models estimate how much it would cost the average water company
to cover base operations. However, we wanted to set cost allowances for an
efficient water company, and so we have applied a catchup efficiency
challenge based on our assessment of the upper quartile performers. Our
provisional conclusion is to apply an upper quartile benchmark which we
consider sets a challenging benchmark whilst acknowledging the limitations of
our econometric modelling (and the consequent risk that the company will
have insufficient allowed revenue to ensure a base level of service). Our
benchmark is set at a similar, although slightly less demanding, level to
Ofwat’s.

Future costs are likely to differ from the historical benchmarks because of
changes to productivity levels and costs. We have therefore:

(a) Applied a ‘frontier shift’ which reduces the modelled allowance by 1% per
year to reflect expected productivity gains from improvements in
technology and new ways of working. This is slightly lower than the
equivalent adjustment made by Ofwat and reflects our judgement based
on the evidence of productivity changes.

(b) Provided a real price effect adjustment (‘RPE’) for labour costs, which are
a material cost item. We have also included a reconciliation mechanism
for these labour costs to protect both customers and the company against
forecasting error.

Serving new properties involves additional costs for water companies, both
from the cost of installing a new connection, and more broadly from an overall
increase in demand in an area necessitating reinforced or additional
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36.

37.

38.

39.

infrastructure (like the cost of an additional treatment works). Like Ofwat, we
have:

(a) allowed for differences in forecast growth for the number of properties
served by the different water companies, by reducing or increasing the
allowance depending on whether forecast growth is above or below
industry average;

(b) included a reconciliation mechanism to protect against inaccuracy in
these forecasts, which is calibrated using total growth costs.

However, the growth adjustments we have used differ from those applied by
Ofwat. In particular we have imposed symmetrical downward and upward
adjustments for the impact of growth (whereas Ofwat had applied a more
limited downward adjustment in revenues in respect of lower than average
expected growth).

Ofwat’s historical data collection approach contained no distinction between
base opex and enhancement opex. Therefore, Ofwat’s modelled base costs
could double count enhancement opex if an adjustment was not applied. We
address this issue by applying an adjustment to cost allowances using the
same approach as Ofwat used in its PR19 final determination.

Our approach is reliant on econometric models which are based on a limited
set of explanatory variables. This means that there could be company specific
circumstances which are not reflected in our modelling. We have therefore,
like Ofwat, assessed whether any cost adjustments should be made to reflect
individual Disputing Companies’ specific circumstances.

In general, our provisional decision is to apply an adjustment to cost
allowances using the same approach as that used by Ofwat. We assessed a
small number of cost adjustment claims specifically raised by Anglian. These
included claims relating to capital maintenance and sludge transport, which
we provisionally decide to reject. Nonetheless, we recognise that capital
maintenance is a complex issue, which may become more important in the
future. We therefore suggest that Ofwat considers developing indicators to
track this issue and triangulate its base modelling with bottom-up capital
maintenance modelling.

Unmodelled base costs

40.

In designing our base models discussed above, we have excluded certain
costs that are unsuitable for modelling where, for example, there is insufficient
data for modelling or where exceptional circumstances apply to particular
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41.

42.

43.

44,

companies. We refer to these as unmodelled base costs. These include costs
associated with abstraction, business rates, and compliance with the
Industrial Emissions Directive (IED) and Traffic Management Act (TMA),
amongst others.

Ofwat made an allowance for the companies’ unmodelled costs, and we
provisionally decide that these are largely appropriate. We have also
generally agreed with Ofwat’s approach to applying a cost-sharing
mechanism to these costs which took account of the extent to which they lie
within management control.

We have made some company-specific decisions on certain unmodelled
costs as follows:

(a) Bristol: We have allowed a small cost adjustment claim to reflect its costs
of abstracting water from the Gloucester and Sharpness Canal (G&S
Canal) which are atypically high;

(b) Northumbrian:

(i) Northumbrian has atypical abstraction costs associated with the Kielder
Reservoir, that have increased following an Environment Agency
consultation which finished after the Ofwat FD was published. We
reflect this latest information by provisionally allowing Northumbrian an
additional allowance to cover these costs.

(i)Business rates: Ofwat was not aware of, and did not reflect in its final
determination, a revision of Northumbrian’s rateable values which took
place in 2018. This resulted in an over allowance, which we remove in
our provisional determination.

(iii) IED compliance costs: We provisionally decide to make a relatively
small allowance to cover some costs to ensure compliance with the
IED due to changing interpretation of this legislation.

Consistent with our provisional decision on base costs above, we have
applied a frontier shift on these unmodelled costs of 1% together with a labour
RPE (with a true-up mechanism where labour costs differ from forecasts). We
do not consider our approach gives rise to any double counting necessitating
an adjustment.

We have also concluded that the cost-sharing rates for business rate costs
should differ to some extent from those applied more generally to unmodelled
costs, reflecting the limited degree of management control over these costs.
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45.  Our provisional conclusions with respect to the base cost allowance for each

Disputing Company are set out in Table 2:

Table 2: Base cost allowances for each Disputing Company

Raw base models

Catch-up

Frontier shift + RPEs
Growth

Enhancement opex

Cost adjustment claims
Total modelled base costs

Abstraction charges
Traffic management

Business rates (Local authority and cumulo rates)

IED compliance costs
Total unmodelled base costs

Total base costs

Source: CMA analysis

Enhancement costs

Anglian

3,518
74
-78
36
-14
26

3,414

Bristol

357

-14
-8
4
-2
6

343

17
4

23

0
44

388

Northumbrian

2,099
-56
-46
42
11

5

1,949

193
6

181

12
391

2,340

£m (over 5 years)
Yorkshire

3,070
72
-67
-50
-14

16

2,883

26
21

273

320

3,204

46.  Within Ofwat’s framework, the enhancement allowance is intended to cover
the costs for the water companies of undertaking investment to enhance the
resilience, capacity or quality of service beyond a base level, such as building

a new reservoir or treatment works, building strategic interconnectors to

connect up parts of the network, and introducing new measures to protect

wildlife.

47. Enhancement expenditure may be driven by a number of factors, including
new statutory obligations and strategic priorities. The largest of these are

generally:

(a) Environmental improvements: Water companies have proposed

numerous environmental projects, whilst also facing increasing obligations
to improve their environmental outcomes including from the increased
scope of the water industry national environment programme (WINEP)
which is a set of statutory requirements overseen by the Environment
Agency. In particular, Anglian, Northumbrian and Yorkshire face

significant additional costs to remove phosphorus (which can cause
excessive algal growth if discharged into rivers) from wastewater.

(b) Supply-demand balance: One of the responsibilities of a water company
is to secure a balance of supply and demand including in light of ongoing
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48.

49.

50.

51.

52.

trends such as climate change and population growth. Water companies
have a statutory requirement to develop a water resource management
plan (WRMP) every five years, setting out how they intend to balance
supply and demand over at least the next 25 years. Supply-demand
balance can be influenced by investment in major new infrastructure (e.g.
reservoirs) but also by measures to reduce leakage or reduce
consumption.

(c) Resilience: Enhancement funding aims to provide improved operational
resilience by funding schemes which address the risk of low-probability
high-consequence events, such as ensuring properties are not reliant on
a single source of supply or adding in additional support / back-up for
critical infrastructure.

In Ofwat’s FD, the four Disputing Companies were awarded enhancement
allowances totalling £2.7 billion. This is substantially higher than their
expenditure in previous periods, and reflects (amongst other things)
substantial new WINEP obligations.

Ofwat’s preferred method of assessment for enhancement was a

benchmarking analysis of forecast costs. For other categories, Ofwat followed
a ‘risk-based process’ of having a lighter touch (‘shallow dive’) assessment for
low materiality costs and a more thorough assessment of the evidence (‘deep
dive’) for high materiality costs, each based on the company’s business plans.

In our review of enhancement expenditure, we have generally focused on
areas where Ofwat and the water companies have provided conflicting views
and where we need to resolve these in coming to our determination. These
accounted for the maijority of enhancement spend. For other enhancement
expenditure, including some major schemes which met Ofwat’s evidential
threshold to receive additional enhancement funding, we provisionally adopt
the same approach as Ofwat did in its final determination.

We have adopted the same broad overall approach as Ofwat to assess
enhancement allowances, including a combination of benchmarking, deep
dives and shallow dives. We have applied these approaches to categories of
spend for the Disputing Companies, and, like Ofwat, considered any efficiency
challenges which should be applied to these allowances. Our approach often
involved an assessment of additional evidence or arguments which were not
available to Ofwat at the time that it made its final determination.

We have made use of comparative data (including econometric modelling,
engineering comparisons and cost benchmarking comparisons) where
available to develop our best estimate for efficient enhancement costs. Where
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53.

54.

55.

56.

a comparative approach was not appropriate, we are more reliant on evidence
provided by the company proposing the enhancement. In these cases, we
have, with the assistance of our independent engineering advisors, where
appropriate, reviewed the evidence provided by the companies about the
need for and costs of the more material schemes to assure ourselves that the
proposed investment is both appropriate and efficiently delivered.

We apply efficiency challenges and reduce allowances where we are
concerned about the robustness of the evidence provided for enhancement
schemes. In doing so we are seeking to ensure that customers do not
overpay for inefficient service whilst also ensuring sufficient allowance is
available to achieve the enhanced level/quality of service. Consistent with our
provisional decision on base costs above, we apply a frontier shift on all
enhancement costs (not just WINEP and metering as Ofwat did) together with
a labour RPE. In doing so, we consider that no adjustments are necessary to
account for double-counting.

The most material enhancement area where both Ofwat and we decided to
use benchmarking related to phosphorus-removal and WINEP allowances
more generally, which are large and broadly-comparable programmes of
work. Our provisional decision is to make adjustments to Ofwat’s phosphorus-
removal allowances based on alternative model specifications but to adopt the
same overall approach. This results in relatively modest increased allowances
for Northumbrian and Yorkshire of around £4 million and £9 million
respectively.

The Disputing Companies raised a number of specific projects which we have
assessed in greater detail and make provisional decisions on.

For Anglian these projects are:

(a) Strategic Interconnector Programme: Anglian proposed to build a series
of interconnectors to transport water around its region in order to provide
for an improved supply demand balance and increased resilience. We
are, as is Ofwat, supportive of this aim and the benéefits it will bring
customers. After careful review, we consider that Anglian has
demonstrated its plans are prudent and costs are efficient. We have
provisionally provided Anglian with its full requested additional allowance
for this scheme.

(b) Smart Metering Scheme: Anglian proposed to install smart meters in
nearly all properties in its region by 2030, which would particularly assist
with reducing leakage and water consumption in an area of the country
which has relatively little rainfall. We are supportive of Anglian’s proposal
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57.

(c)

(d)

(e)

but concerned that certain elements of its requested allowance would
result in customers paying twice for the same activities as metering forms
an element of base activities. We therefore have provisionally allowed
some but not all of Anglian’s requested allowance to cover the
incremental costs of installing smart meters.

Water Resilience Scheme: Anglian included a request for additional funds
for the replacement of certain assets within its water treatment works, and
development of a new risk planning tool. Our provisional decision is that
these activities represent incremental improvements which the sector has
delivered, and continues to deliver, as part of its day-to-day operational
functions, and so we have provisionally rejected Anglian’s request for
additional allowance for this scheme.

Security-related activities: Anglian included a request for additional funds
for the delivery of certain water security-related activities. We provide
Anglian with its full requested allowance on Security and Emergency
Directive (SEMD) 3 activities which arise from new legal obligations, but
we apply an efficiency challenge on aspects of non-SEMD where the
evidence provided on cost efficiency is insufficiently robust.

Bioresouces Scheme: Anglian proposed to expand one of its sludge
treatment centres to accommodate expected increases in the level of
sludge being produced in the future. We find that this proposal is
reasonable given the limited availability of alternative capacity from other
suppliers, and reflects an efficient whole-life approach to the issue
identified. We have provisionally provided Anglian with its full requested
additional allowance for this scheme.

In addition to the above schemes, we have assessed Anglian’s concerns
around its uncertainty of recovering its costs of treating metaldehyde following
the overturning of a ban on the use of this pesticide. Our provisional decision
is that the best approach to mitigate this risk is to allow Anglian its full
requested allowance but to protect customers by including a claw-back

3 The Security and Emergency Measures (Water and Sewerage Undertakers) Direction 1998 directs undertakers
to maintain plans to provide a supply of water at all times. The Security and Emergency Measures (Water
Undertakers) Direction 2006 places a qualified duty on undertakers to provide a water supply to a licensed water
supplier where (i) there is an access agreement in place and (ii) the licensed water supplier requests the water
undertaker to provide it with a supply of water in the event that the licensed water supplier is unable to provide a
supply to its customers due to an emergency or security event.
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mechanism to remove the funding for the remaining years if the ban is
reintroduced.*

58.  For Northumbrian, these projects are:

(a) Essex Resilience Scheme: Northumbrian proposed to build a new
interconnector to allow the transfer of raw water between its reservoir in
Abberton to its reservoir in Hanningfield, to mitigate the risk of substantial
supply loss to the local area (in the context of ongoing climate change,
population growth, and other risk factors). We consider that, in light of the
nature of the risk, the cost of addressing the issue is relatively modest
particularly given the number of households affected and the long-life
nature of the solution which would provide ongoing benefits for many
years to come. We have provisionally allowed Northumbrian its full
requested additional allowance for this scheme; and

(b) Sewer Flooding Resilience Scheme: Northumbrian proposed to undertake
a ‘proactive’ scheme to reduce the risk of internal sewer flooding in
properties which have not previously been flooded. We have not included
any increased allowance for this scheme as we have not seen robust
evidence that the scheme proposed by Northumbrian represents
incremental benefits for customers which should attract additional
enhancement funding, rather than simply reflecting an alternative
approach to carrying out its base activities (which are already funded).

59.  Yorkshire raised one specific project, which we have assessed in greater
detail, and on which we make decisions, specifically its Living with Water
Partnership in Hull and Haltemprice. We provide additional enhancement
funding to help address the unique circumstances in this area which result in
an increased risk of flooding. However, we apply an efficiency challenge to
the estimate included in Yorkshire’s business plan.

60. When providing companies with specific funding to undertake additional
activities, there is a risk that the company does not subsequently choose to
proceed with the scheme while customers nonetheless bear the cost. In order
to ensure that the higher level of service being funded by these schemes is
delivered, we have included a number of scheme-specific mechanisms to
protect customers from non- or under-delivery of these schemes.

4 We note that on 18 September 2020, DEFRA announced a decision to ban metaldehyde and phase it out by 31
March 2022. Given the timing of this announcement, we have not reflected this in our provisional decision. Defra
(18.09.2020). Press release Outdoor use of metaldehyde to be banned to protect wildlife

22


https://www.gov.uk/government/news/outdoor-use-of-metaldehyde-to-be-banned-to-protect-wildlife.

61.  Our provisional determination of the Disputing Companies’ wholesale totex
allowances is shown in Table 3.

Table 3: Implication of provisional determination on Disputing Companies’ enhancement
allowances, including variations from Ofwat’s FD (£ million)

Anglian Bristol Northumbrian Yorkshire
Ofwat FD allowance 1,425 30 352 906
Water models 0 0 0 0
Wastewater models
(incl WINEP) 0 N/A 4 *9
Shallow dive challenges 0 0 0 0
Deep dive challenges 0 0 -7 -5
Deep dives +54 0 +20 +7
Metaldehyde +63 0 0 0
Frontier shift* -16 -1 -5 -1
Net change in leakage -3 -1 0 +93
Total enhancement 1,522 29 365 1,008
allowance
Change vs Ofwat FD +97 -1 +13 +103

* Figures reported in the table above this line do not include the effects of frontier shift — all of this challenge is included in the
specified row; this row includes both changes to scope and scale of frontier shift
Source: CMA analysis

Note: The numbers for net change in leakage for Anglian, Bristol and Yorkshire are indicative and subject to further review prior
to our final determination.

Overall Totex

62.  Our provisional determination of the Disputing Companies’ wholesale totex
allowances is shown in Table 4.

Table 4: Totex by type of cost, 2020-25 (£ million, 2017-18 CPIH deflated prices)

Anglian Bristol Northumbrian Yorkshire
Modelled base allowance
414 4 1,94 2

(including CAC) 3 343 ,949 883
Unmodelled allowance 359 44 391 320
Enhancement allowance 1,522 29 365 1,008
Other totex allowances* -85 -6 -54 -67
Total 5,209 410 2,651 4,146
Change vs Ofwat FD +144 +5 +22 +92

* Other totex allowances include operating lease adjustments; strategic regional water resources solutions and other cash
items; third party costs; non-section 185 diversions; ex-ante cost sharing adjustment; grants and contributions (after adjustment
for income offset); and pension deficit recovery costs. Prices are deflated for inflation (based on Consumer Prices Index
Including Owner Occupiers’ Housing Costs (CPIH) measure).

Source: CMA analysis.

Outcomes
63. Ofwat’s price control included a large number of performance targets or

commitments for each company, supported by a package of financial and
reputational delivery incentives (ODIs).
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64.

65.

66.

67.

68.

The performance commitments (PCs) and ODIs were derived from proposals
made by the companies having conducted research into customer’s priorities
and willingness to fund incentives. Ofwat intervened in the companies’
proposals on PCs and ODI rates or structure where it considered appropriate
having conducted a comparative evaluation of company proposals, and taking
account of customer views, and performance in previous price control periods.

The resulting package included eleven common PCs applying to all water
companies and a further four common PCs applying to all WASCs, as well as
a number of bespoke PCs for each company. The common PCs covered
areas such as:

(a) performance level measures (for example, water supply interruptions and
pollution incidents);

(b) asset health measures (such as mains repairs and sewer collapses);

(c) measures to reduce water demand (leakage and per capita consumption);
and

(d) measures to help vulnerable consumers (priority service register).

Most PCs were accompanied by financial incentives in the form of ODls,
either as designed by the companies based on customer research, or as
amended by Ofwat. In some cases, Ofwat set symmetrical ODI rates with the
same rates for out and under-performance, while in other cases asymmetrical
rates were used. Ofwat also made use of so-called penalty-only ODls, which
carry a penalty for under-performance but no reward for out-performance.
Ofwat also made use of so-called ‘enhanced ODI rates’, which provide a
higher rate of reward (or penalty) for performance beyond (or below) a given
threshold.

The ODIs included caps on the level of outperformance rewards (both at
standard and enhanced rates) in some circumstances to limit these and the
consequent impact on customer bills. Likewise, the ODls included penalty
collars to limit the company risk of incurring substantial underperformance
penalties. In some cases, the ODIs also included ‘deadbands’, which allow for
a degree of under-performance before a penalty is triggered.

Ofwat’s approach to outcomes and PCs at PR19 included:

(a) Setting three common PCs on the basis of upper quartile forecast
performance, with the remainder set with reference to the ranges of
anticipated performance included in companies’ business plans.
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69.

70.

(b) Seeking a minimum reduction of 15% for leakage.

(c) Having a 3% gross RORE (return on regulatory equity) limit on the overall
size of any outperformance rewards earned and a 3% gross limit on the
overall size of any underperformance penalties incurred by a Company.

Overall, we provisionally decide that the package of PCs and ODlIs imposed
by Ofwat should largely remain in place. In doing so, we have provisionally
concluded that:

(a) Ofwat was right to intervene in company business plans to take account
of comparisons between companies and that doing so did not
inappropriately ignore differences between topographies or weather
conditions;

(b) There is no simple cost-service relationship whereby more demanding
PCs should always be accompanied by higher costs. Moreover, for the
PCs other than leakage, we have not found that the improvements in
performance required by the common PCs are sufficiently large as to
justify an increase in cost allowances.

(c) The extensive engagement and research undertaken by companies in
PR19 has gone a long way to encourage company business plans and
regulatory decisions to reflect the specific priorities and values of
customers and the outcomes framework is an area where customers and
key stakeholders properly play a role in determining the standards of
performance that companies should be held account for. That said, we
consider there are limits to the weight that can or should be placed on
customer research evidence in this area.

We have also provisionally concluded that the use of asymmetric or penalty-
only incentives may be appropriate in certain circumstances, for example,
where there is evidence that customers would not be willing to pay for
outperformance or there are diminishing economic benefits to
outperformance. Where this results in residual financial risks for investors, this
should be taken into account as part of the assessment of the appropriate
cost of capital and whether the company is financeable.

Common PCs

71.

We focused our assessment on the common PCs and the related ODIs and
have provisionally concluded that:

(a) the PC levels for the three common performance measures set at the
forecast upper quartile level are appropriate. These cover water supply
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interruptions, pollution incidents and internal sewer flooding. It is normal
regulatory practice to make assessments using comparative regulation,
and upper quartile is a common measure used when promoting
improvements in efficiency;

(b) we are proposing some adjustments to the ODI rates, caps and collars for
the common PCs relating to unplanned outages and mains repairs. In
particular, we propose to introduce deadbands which would mitigate the
risk of penalties that might arise in respect of these PCs due to factors
outside the companies’ control;

(c) we welcome the common PC linked to vulnerable customers that
encourages companies to identify those customers most likely to need
additional support. A thorough and up-to-date Priority Services Register
may also prompt companies to identify further innovations that will allow
the sector better to help vulnerable customers; and

(d) we have considered the leakage PC separately due to the interaction of
the funding and outcome incentives in relation to leakage and because of
the attention it has been given.

Bespoke PCs and ODIs

72.  Other than in a very limited number of cases, we generally did not identify a
need to intervene on bespoke PCs or their associated ODls.

Leakage

73.  Each of the Disputing Companies has a PC which requires them to achieve a
step change in the level of leakage reduction compared to previous periods.
We have provisionally decided to retain these PCs at the level set by Ofwat.

74.  We have, however, provisionally determined that some of the Disputing
Companies may require an additional allowance to achieve the required level
of performance. In particular:

(a) We have provisionally concluded that there is a link between maintaining
higher performance on leakage and costs such that the base cost model
we used will not adequately compensate companies that are maintaining
performance above the upper quartile. We have therefore adjusted the
base cost allowance for the two Disputing Companies that are higher
performers on leakage, Anglian and Bristol, to allow for this.
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(b) We provisionally conclude that the Disputing Companies which identified
that they required enhancement cost funding for achieving the leakage
reductions they committed to should be allowed the efficient cost of doing
so. In particular, we provisionally consider that companies should be
allowed to recover at least some of the costs of achieving leakage
reductions even though they are not an upper quartile performer because
there is no evidence that the Disputing Companies have profited in the
past by underperforming their leakage targets or by obtaining excessively
generous funding for those targets.

(c) We intend to do further work to establish the appropriate level of
enhancement funding for Anglian, Bristol and Yorkshire for leakage
between our provisional and final determinations. As an indication of the
effect of this approach, we have calculated indicative allowances for the
three companies based on applying their company-specific efficiency
factor, frontier shift and RPE adjustment to their requested allowances.
This approach results, in particular, in an increased allowance for
Yorkshire. Northumbrian (which is also a below upper quartile performer)
has not sought additional adjustments for base or enhancement costs
relating to leakage reduction, so we have not included any allowance for
this in our provisional determination.

75.  We have also considered the ODI rates relating to the leakage PC and in
particular have rejected the use of enhanced ODI rates to reward substantial
outperformance in this area. As explained above, we have concluded that
leakage improvements will require additional funding and so will impose costs
on customers. In the circumstances, and in the absence of evidence for the
cost-benefit trade off of further leakage reductions, we do not consider it
would be appropriate to use enhanced ODIs to shift the frontier in this area.
We also made adjustments to increase the companies’ penalty rates for
underperformance ODls, as we have provisionally concluded that this would
make the calibration of the ODIs more consistent with our determination on
enhancement costs.

Overall Changes to PC and ODIs

76.  The summary of changes we have made to PCs and ODIs in Ofwat’s FD
including leakage (excluding scheme-specific PCs) are set out in Table 5:
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Table 5: CMA provisional conclusions on the revisions to the PC arrangements set at PR19

Category

Common performance
measures

Reducing demand

Statutory measures

Asset health measures

Vulnerability measures
Bespoke ODls

Other

Source: CMA

Cost of Capital

Weighted Average Cost of Capital (WACC)

PC

Water supply interruptions
Pollution incidents
Internal sewer flooding

Leakage

Per capita consumption
Compliance risk index
Treatment works compliance
Mains repairs

Unplanned outage

Sewer collapses

Priority services register
Low pressure

Water quality contacts
Bathing water quality

Overall reward cap

Change proposed

no change

Anglian: increase collar to 41.6

Yorkshire: increase collars in years 2,3,4 and 5

All four companies: remove enhanced rates, and adjust
funding. For Anglian, Bristol and Yorkshire, make changes to
penalty rates.

Bristol: reduce ODI rates to £-0.03m and £0.025m
no change

no change

Deadband of 10 for all four companies

Deadband of 1.2 x PCL for all four companies

no change

no change

Yorkshire: remove outperformance incentive

no change

no change

no change, pending additional evidence

77. The cost of capital is an input to the calculation of the companies’ allowed
revenue and is used to calculate the profit that the companies need to earn to
repay their investors within the PR19 price control.

78.  Ofwat and the Disputing Companies had very different views on the right level
of the cost of capital. As a result, the assumption on allowed profit was a large
source of difference between Ofwat and the Disputing Companies. Ofwat
chose a 2.96% appointee level cost of capital allowance, significantly below
the cost of capital allowances suggested by the Disputing Companies during
this redetermination, which are set out in Table 6:
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Table 6: Ofwat PR19 appointee WACC versus Disputing Company positions.

Inflation adjusted CPIH- Bristol

real point estimate or Anglian (industry ggﬂ;’l (inc. Northumbrian | Yorkshire Ofwat PR19
midpoint of range level)
Appointee WACC 3.62% 3.32% 4.04% 3.54% 3.78% 2.96%

Source: Anglian SoC, 1221 (based on midpoint of an RPI-real range of 2.5% to 2.9%), Bristol SoC, para 150 (industry estimate
based on nominal point estimate of 5.35%, Bristol SoC, para 24 (inc SCA estimate based on a nominal point estimate of
6.08%), Northumbrian estimated figure relates to KPMG expert report for Northumbrian, section 8.1 and an RPI-real range of
2.49% to 2.75%), Yorkshire estimate is based on KPMG’s metrics other than Yorkshire’s specific requests on cost and
proportion of debt. The companies did not use the same WACC submissions to the CMA as were used in the business plans,
and in some cases did not provide a single point estimate for the WACC in their submissions to the CMA.

Note: Where no overall point estimate or range was explicitly presented, we have estimated the company’s view from either
component metrics or other sources such as commissioned expert analysis. This table should be read as indicative only.

Note: The appointee WACC is the term used in Ofwat’s determination for the weighted average cost of capital allowance for the
relevant water or water and sewerage companies considered within our price control determination.

79.  We have performed our own determination of the cost of capital using the
Capital Asset Pricing Model (CAPM). The CAPM is an established
methodology with well-understood theoretical foundations and which is based
on the use of observable market data, together with some judgment on how to
balance different sources of data. The CAPM is used by all UK regulators
when calculating the cost of capital, and was the framework used by Ofwat in
its PR19 final determination. We perform our own assessment of each of the
parameters of this model, although our analysis is often built on our
interpretation of the analysis and data provided by the Parties. We have
included additional and more up-to-date market data in our assessment.

80. The main components of the CAPM which we provisionally decide on are (in
inflation adjusted CPIH-real terms):

(d) The total market return (TMR) (6.2% to 7.2%): To calculate the TMR, we
have placed the most weight on historical ex post returns (from 1900 to
the present day), and placed some weight on both historic ex ante
approaches and forward-looking evidence as a cross-check when
selecting our range;

(e) The risk free rate (-1.4% to -0.8%): We have calculated a risk free rate by
placing weight on both long-tenor index-linked gilts and AAA-rated non-
government bonds (the highest quality commercial debt);

() The equity beta (0.65 to 0.80): We have calculated an equity beta based
on a range of approaches of analysing the observable market data of
WASC comparators, including a potential debt beta; and

(g) The industry cost of debt (2.3% to 2.9%): We have calculated a weighted
average of new and embedded debt, including issuance and liquidity
costs. In doing so, we largely rely on a notional approach using external
indices and we did not apply a so-called ’outperformance wedge
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81.

82.

83.

84.

because, unlike Ofwat, we do not consider there is evidence that water
companies could systematically outperform our chosen index once tenor
and credit rating are adjusted for.

(h) We agree with the use of a true-up mechanism for the cost of new debt in
the next price control process and would expect this to be conducted on a
like for like basis (with, no performance wedge applied when calculating
the true-up).

We also form views on related metrics, particularly inflation (CPIH of 2%, with
a 0.9% RPI-CPI wedge) and notional gearing (60%).

Having established a range for our appointee WACC of 2.82% to 3.99% using
the parameters above, we have then selected a point estimate. The selection
of this point estimate requires the application of judgement in weighing up
various considerations. In particular, we need to take account of the potential
for error in our estimates whilst also considering the need to adjust for any
risks to customers from underinvestment without being unnecessarily
generous to shareholders.

We have varied our approach to picking a point estimate based on the
associated level of uncertainty involved in the calculation. As a result, for the
costs of embedded (historical) debt allowance, we are picking a point estimate
at the bottom of the range as we can observe that average historical
benchmark costs of debt will fall over the period. For the cost of new debt
allowance, we are estimating a current cost that will be subject to a true-up
mechanism at PR24 and so consider the midpoint of our range to be the most
appropriate estimate. For the cost of equity allowance, we are predicting a
future cost with a number of uncertain component variables. Because there is
a higher risk of error when estimating the cost of equity, we consider it
prudent to pick an estimate between the midpoint and the top of our range.
Taken together, these estimates lead us to provisionally estimate a cost of
capital allowance that is marginally above the mid-point of the range, at
3.50%.

Our cost of capital approach within the provisional determination, in
conjunction with our other provisional decisions, implies that customer bills at
the four Disputing Companies will fall by an average of 9.3% in this price
control. If we had picked the midpoint of our cost of capital range as our
estimate, customer bills would have fallen by approximately a further 0.50%.
Using Ofwat’s PR19 cost of capital allowance would have resulted in
customer bills at the four Disputing Companies falling by approximately 12.6%
on average. However, we consider our provisional cost of capital allowance
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85.

86.

achieves the right balance for customers, who benefit not only from lower bills
but also from continued investment in the water and sewerage networks.

Ofwat’s PR19 decision included a 0.04% reduction in WACC in order to avoid
water companies receiving compensation for systematic risks that were
already covered by the margin in the retail price control. Our own assessment
suggests that the potential for overcompensation is higher than initially
calculated by Ofwat, but that this should be incorporated as a reduction in
each companies’ allowed revenues rather than as an adjustment to the cost of
capital. We will apply this adjustment in our Final Determination.

Our cost of capital allowance of 3.50% is 0.54% higher than Ofwat’s PR19
decision but represents a significant 1.17 percentage point reduction in
comparison to the allowance awarded to companies in PR14. This largely
reflects market movements.

Bristol Company Specific Adjustment

87.

88.

89.

90.

Ofwat has made specific adjustments to one or more metrics within some
water-only companies’ cost of capital to reflect structurally higher costs faced
by smaller companies within the industry. Bristol claimed a Company Specific
Adjustment (CSA) as part of the CMA’s redetermination of the price control, in
the form of an uplift to the cost of debt allowance and the cost of equity
allowance.

Ofwat in the PR19 final determination rejected Bristol’s claim for a CSA uplift
to the cost of debt allowance on the basis that customers did not benefit
sufficiently from being served by Bristol to compensate for the increased costs
of financing a small company.

We have provisionally decided to award Bristol a small uplift in its embedded
debt allowance of 0.10% primarily reflecting the increased transaction costs of
a small company. In doing so, we are conscious of the importance of
regulatory consistency and the fact that the CMA has previously rejected the
application of a customer benefits test in this area. We have not applied a
customer benéefits test to Bristol's costs of capital allowance and it remains our
view that the key consideration in this regard is the return on capital that
allows a notional company of the size of the appointee to finance its activities.

We have, however, provisionally assessed a smaller difference in Bristol’s
cost of debt than the CSA Ofwat awarded to other small companies and have
rejected Bristol’s request for a cost of equity uplift on the basis of new
evidence, including the equity premiums paid for small companies in recent
market transactions. We have applied an uplift only to the cost of embedded
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debt as there is evidence that, due primarily to recent changes in the way debt
markets operate, Bristol no longer faces higher costs on its new debt. Given
that Bristol’'s embedded debt was raised towards the start of our 20-year
trailing average for measuring embedded debt, we would anticipate
significantly less need for Bristol to be awarded a CSA in future price controls.

Gearing Outperformance Sharing Mechanism

91.

92.

Ofwat introduced a GOSM for the first time in PR19. Ofwat stated that equity
investors benefit from higher equity returns that are associated with their
increased risk, but there is no substantive benefit passed to customers. In
addition, Ofwat stated where companies adopt high levels of gearing, they
may reduce financial resilience and transfer some risk to customers and / or
potentially taxpayers in the event that a company fails. To address this, Ofwat
introduced a mechanism that it said would share the benefits of higher
gearing with customers.

We consider that Ofwat has legitimate concerns that customers may face
costs where the water companies have gearing well above notional levels,
and this increase in gearing could have an adverse effect on financial
resilience. However, we have concerns about the GOSM implemented to
address these concerns by Ofwat at PR19. These concerns relate to the
effectiveness of a GOSM in improving financial resilience and the specifics of
its design and, more fundamentally, whether the financial benefits of higher
gearing assumed by Ofwat in its design of the GOSM exist. As a result, we
have provisionally decided not to include a GOSM in our re-determined price
controls.

Financeability

93.

We are required to ensure that companies can continue to finance their
functions. We have therefore completed a financial ratio analysis similar to
that which would be undertaken by the credit rating agencies, in particular
regarding the level of cash flow. We found that the Disputing Companies
should be able to achieve strong investment-grade credit ratings based on the
notional capital structure, and this is consistent with our assumptions in the
WACC for the cost of debt. We also find that under a reasonable downside
scenario, Disputing Companies ratios are worse than the baseline model but
still investment-grade. We have also considered the overall risk/return
package and take note that, compared to Ofwat’s FD package, our re-
determination has resulted in lower risk exposure in a number of areas.
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94.

95.

96.

We consider that companies facing a financeability constraint, such as to
address a downside scenario, may consider a range of mitigating actions to
address impact, such as absorbing headroom in credit ratios, the contribution
of equity to forego dividends or inject fresh capital. We conclude that this
supports the view that our provisional redetermination for each of the
Disputing Companies is financeable.

The companies earn revenues through the PAYG (pay as you go) share of
allowed totex, which is comparable to operating expenditure or current
expenses, and RCV run-off (a form of depreciation of regulated assets). The
companies proposed PAYG rates and RCV run-off rates for each of the four
price controls (water network, wastewater network, bioresources and water
resources). The use of these measures is intended to mirror the standard
accounting concepts of operating expenditure, recovered from current
customers, and capital expenditure, recovered over the life of the assets. The
use of the regulatory measures of PAYG and RCV run-off as an alternative to
accounting measures should allow the companies and Ofwat to set the
recovery of costs over a suitable period and to address any timing issues.

We have concluded that our provisional determination would be financeable
on the basis of these measures being set at a rate which is consistent with the
underlying totex in this period. In particular, we consider that our provisional
determination would be financeable without Ofwat’s adjustment to bring
forward more revenues to this period than implied by the Disputing
Companies’ business plans. We therefore propose that PAYG rates should be
set at the levels proposed by the companies.

Conclusion and Next Steps

97.

For the purposes of this provisional determination, we have calculated an
indicative revenue allowance for each of the Disputing Companies for AMP7,
which is reflected in Table 7:
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Table 7: Calculation of indicative wholesale allowed revenue for each water company (£m)

Anglian Bristol Northumbrian Yorkshire
PAYG 2,587 305 1,453 2,484
RCV Run-off 1,915 127 1,019 1,322
Return on Capital (Appointee) 1,242 81 634 1,066
Retail margin adjustment -32 -2 -16 -27
Other CMA adjustments 0 0 0 35
Reconciliation 24 -7 -1 51
Tax 0 12 74 13
Grants and contributions 236 15 115 92
Deduct non-Price control income -64 -10 -50 -18
Innovation competition 21 2 12 18
Revenue reprofiling 0 0 -1 0
Wholesale revenue 5,929 523 3,239 5,035

éource: CMA analysis.

98.

99.

We emphasise that while we have looked at individual components in detail,
and necessarily made decision on each of these, we have also considered
any cross-cutting or interconnected issues when making such decisions. In
particular, the inter-relationship between cost and service, as well as risk,
return and financeability have influenced our decisions in each of the major
areas of the determination (outcomes, totex and WACC). This is a
determination of a whole package ‘in the round’, and our provisional decision
is that this package secures compliance with all our duties.

We will consult with the Main Parties in parallel to our consultation on this
Provisional Determination on the technical steps required to convert our
determination to changes to the price control licence conditions. Our intention
is to publish the calculations and consequences for the licence and the
supporting modelling alongside our Final Determination.
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Provisional findings

1. Introduction

1.1 Under the Water Industry Act 1991 (WIA91) the Secretary of State appoints
water companies and sets licence conditions governing their appointment.®
Water companies have the power to charge for any of the services provided in
the course of carrying out their statutory functions.® Under the terms of their
licences, the charges that water companies can make for their retail and
wholesale activities are controlled by the Water Services Regulation Authority
(Ofwat). The licence conditions allow Ofwat to carry out periodic reviews and
to make price control determinations that are designed to limit the revenue
allowed to the relevant company and as a result the charges levied by it.
Ofwat is required to carry out 5-yearly ‘periodic reviews’ (or ‘price reviews’) for
this purpose.

1.2  On 15 December 2019, Ofwat gave notice to each of the water companies in
England and Wales of its price control determinations in relation to them for
the 5-year period from 1 April 2020 (PR19).

1.3  On 19 March 2020, Ofwat informed the Competition and Markets Authority
(CMA) that the four companies — Anglian Water Services Limited (Anglian),
Bristol Water plc (Bristol), Northumbrian Water Limited (Northumbrian) and
Yorkshire Water Services Limited (Yorkshire) (together defined here as the
Disputing Companies) — had not accepted Ofwat’s Final Determination
(Ofwat’s FD) and had required Ofwat to refer the Disputed Determination to
the CMA. Ofwat, as required by section 12(3)(a) of the Water Industry Act
1991 and the Appointments, referred the Disputed Determinations to the CMA
(the References).”

1.4  The CMA was required to report on and re-determine the Disputed
Determinations within a period of six months from 19 March 2020. However,
on 24 March 2020, following a request from the CMA, Ofwat decided that
given the nature and scale of work involved in four water industry price control
References and the possible disruption from the COVID-19 situation, that
there were special reasons why the reports cannot be made within the period
specified in the References, and so extended the period specified in the

5 The Water Industry Act 1991, section 6
6 The Water Industry Act 1991, section 142
7 Ofwat’s notices of reference are published on our website.
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1.5

References by an additional six months. The CMA is therefore required to
report on and determine the Disputed Determinations by 18 March 2021.

This report presents our provisional determinations for the four Disputing
Companies. It covers our determination of the provisional revenue allowances
and our reasoning for these. We invite submissions on our provisional
determinations by 9am on Tuesday 27 October 2020, see paragraphs 16.1 to
16.5.

36



2. Background

Introduction

2.1 We set out below:
e Some background to the water industry and the process of regulation;
e Details of the four Disputing Companies;

e A summary of the statutory framework for the water sector and its
regulation;

e Details of the statutory duties and strategic priorities applicable to Ofwat;
e A summary of the PR19 price review and how it developed from PR14;

e The context of PR19 from Ofwat’s and the Disputing Companies
perspective;

e Observations from the Disputing Companies about how Ofwat had
balanced its duties; and

e The reasons why the four Disputing Companies rejected the
determinations.

2.2 Our approach to the redetermination process is set out in Section 3.

Background to the water industry and regulation

2.3  The water industry in England has been operated by privately owned
companies since privatisation in 1991.% ° There has been consolidation of
ownership of water companies over time. The number of WOCs has reduced
substantially following merger with each other or with larger water and
sewerage companies (WASCs). Only two water companies remain as listed
companies.

2.4  Different structures apply in Scotland, where Scottish Water is publicly owned.
There is a separate Scottish Regulator, the Water Industry Commission for
Scotland.

8 At the time of privatisation, there already existed a significant number of private water-only companies (WOCs,
see paragraph 2.22).
9 In Wales, since 2001 Dwr Cymru Welsh Water has been a not-for-profit company.
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2.5

2.6

2.7

2.8

2.9

Since privatisation, water company services in England and Wales have been
largely funded by customer bills and with private investment being used to
finance capital projects. Water infrastructure networks require substantial
capital investment and maintenance, and the need for investment is
sometimes large and unforeseeable.’® Companies issue debt or raise
additional equity to allow them to undertake projects without relying entirely on
upfront charges to customers. This limits fluctuations in customer bills and
allows long-lived water assets to be paid for over time by more of the users
who ultimately benefit. In return, investors require a return on finance, which
customers also pay for over time.

Following privatisation, the water industry has made substantial investment
into the enhancement of infrastructure. There is evidence that there were
significant improvements in the industries’ efficiency and effectiveness after
privatisation.™

On privatisation of the water sector, three regulatory bodies were created for
the sector — the Director General of Water Service supported by the Office of
Water Services Regulation (Ofwat), which became the Water Services
Regulation Authority as the economic regulator; the Drinking Water
Inspectorate (DWI) which provides independent assurance on the quality of
drinking water; and the National Rivers Authority (now the Environment
Agency and Natural Resources Wales) as the environmental regulator.'?

Water companies are licenced to operate in particular geographic areas. They
are monopoly suppliers for wholesale provision of water and sewerage
services, and associated retail, except the supply of water supply to business
customers. Water undertakers and sewerage undertakers have the power to
charge for any services provided in the course of carrying out their statutory
functions in relation to water and wastewater services. These charges are
ultimately borne by customers of water and wastewater companies.

As the economic regulator in England and Wales, Ofwat is responsible for
regulating the monopoly companies. It has roles in protecting customer
interests, and encouraging competition and adequate investment within the
industry. It does this principally through administering and enforcing the

10 National Audit Office 2015, The economic regulation of the water sector, paragraph 1.5

" For example see Ofwat ‘The form of the price control for monopoly water and sewerage services in England
and Wales — a discussion paper’, p3.

2 DEFRA sets the overall policy framework in England, including standard setting and drafting of legislation, and
set strategic policy statements for Ofwat (the Welsh Government does this for Wales). Other relevant bodies
include CC Water, which represents consumers within the water and wastewater sector and investigates
consumer complaints not satisfactorily resolved by water companies, and Natural England which is the
Government’s adviser on the natural environment.
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2.10

2.11

212

2.13

licensing regime for WASCs. Under the licences, Ofwat conducts five-yearly
price reviews which are intended to protect customer interests and permit
water companies to make an adequate return on capital (permitting
investment into the water infrastructure), while encouraging efficiency. The
most recent PR19 price review is the seventh since privatisation and is the
subject of our redeterminations.’®

At privatisation, it was anticipated that regulation would follow an approach
whereby allowed revenues would be increased for inflation but adjusted to
account for cost changes not otherwise captured by the inflation measure and
productivity improvements. With periodic 5-year price reviews, companies
would be incentivised to outperform their revenue allowances by retaining any
underspend as profits. They would thus be incentivised to adopt
improvements in efficiencies and reveal these, with the consequence that
allowed revenues would be driven down in subsequent review periods to the
benefit of customers.

Regulation has evolved over time. The level of detail on company operations
which is examined and controlled, together with the process of developing
price controls has become a much more extensive activity for the sector and
regulator over successive price reviews.

All of the price controls set by Ofwat are in the form of revenue controls.
These do not specify the individual prices or tariffs that companies charge for
water services (such as unit charges, standing charges, or business tariffs).
Final tariffs that are charged to customers are constrained so as to recover
only the allowed revenues for both wholesale activities and retail activities.
There are separate regulatory processes that apply to companies’ decisions
concerning the structure of tariffs and how they may vary across consumer
groups subject to the overall revenue constraint.’

Ofwat’s price control framework for wholesale price controls is based around
the regulatory capital value (RCV). The RCV comprises the value of
investment by a water company in its licensed activities that is recognised as
such by Ofwat. This investment is returned over time to investors through a
RCV run-off or depreciation charge that makes up a component of allowed
revenues. At the price control review, Ofwat includes in its calculations an
allowance for what it considers to be a reasonable level of return on the RCV,
based on the cost of capital over the price control period. This allowed rate of
return is estimated to reflect likely returns that investors would otherwise be

13 Ofwat's price reviews are known by reference to the year preceding their implementation. The predecessor to
the current PR19 review was the PR14 determination.
4 These tariffs tend to be set annually, subject to the overall constraints from the aggregate revenue control.
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2.14

2.15

2.16

217

2.18

able to earn on their investments in competitive markets appropriately
adjusted for risk and is designed to attract appropriate investment to the
sector at a fair price.

Under the RCV-based approach, estimates or assumptions of each
company’s expenditure requirements, over the five-year price control period,
are also an input to calculation of the wholesale price control. Ofwat seeks to
assess what each company’s expenditure requirements would be if its
spending was in line with that of an efficient company. Ofwat’s cost
assessment feeds into the calculation of the total allowed wholesale revenue,
along with other elements including, as described above, allowances for
regulatory depreciation and returns on past investment.

Ofwat uses a comparative regulation approach. It uses comparative analysis
of all the water companies to inform its assessment of the efficient
expenditure requirements of each individual company (along with target
performance and incentive rates); by looking at all the different water
companies and making allowances for differences between them, it seeks to
estimate what revenues an efficient company performing its functions would
require, given the geographic area in which it operates. For example, it may
use econometric models to estimate an efficient benchmark based on costs
and characteristics of different companies’ actual operations.

However, there are limits in relying purely on comparative regulation. For
example, they may not be able to fully determine and measure efficiencies;
this could arise due to the many and varied differences between companies,
the many factors that can contribute to efficiencies, the limited number of
comparators, and possible information asymmetries between companies and
the regulator.

Of the other sector regulators, the DWI checks that the water companies in
England and Wales supply water that is safe to drink and meets the standards
set in the Water Quality Regulations. DWI’s roles include agreeing and
managing water company programmes for improving drinking water quality
including the DWI’s input into Ofwat's periodic review of water prices.'®

The Environment Agency is the principal adviser to the government on the
environment, and the leading public body protecting and improving the
environment of England.’® It is engaged in flood management, regulates
discharges to water, and has a role in conservation and ecology. The
Environment Agency has a duty to maintain and improve the quality of surface

15 Drinking Water Inspectorate Webpage, about us
6 Natural Resources Wales undertakes the equivalent role in Wales.
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2.19

2.20

2.21

waters and ground-waters and, as part of the duty, it monitors the quality of
rivers, lakes, the sea and groundwater. The Environment Agency manages
the use and conservation of water through the issue of water

abstraction licences for activities such as drinking water supply, artificial
irrigation and hydro-electricity generation.

The consequence is that the DWI and the Environment Agency have
important roles in determining how water companies operate and how they
invest to manage water supplies, avoid pollution and assure water quality.

Overall, the average combined household water and sewerage bill is around
£400 per year. Of this, around 40% relates to current costs, and 30% relates
to RCV run-off which is similar to depreciation and relates to expenditure
recovered over time (in other words, the return on capital investment in
assets). Around 20% relates to the return on capital, in other words financing
debt and providing a return to shareholders, and the remaining 10% relates to
tax, the cost of retail activities and other less material items.

There is considerable variation in household bills between water companies,
reflecting the challenges faced by different service areas in England and
Wales, for example the state of existing infrastructure, the availability of raw
water and how it is abstracted, stored and transported, the scale of treatment
required, as well as population density and the pace of investment
programmes. For example: there can be markedly different costs in treating
water to make it suitable for drinking depending on whether it is drawn from a
chalk acquifer or a river, which may be subject to industrial or agricultural
pollution; similarly, pumping water or sewage over long distances and hilly
terrain costs more than where it is treated close to centres of demand; and the
need to enhance capacity and provide alternative sources may be highest
where water supplies are under greater demand due to relatively limited
rainfall and high population.

The four Disputing Companies

2.22

2.23

There are 11 water and sewerage companies (WASCs) and 6 water-only
companies (WOCs) in England and Wales. In areas where WOCs operate,
the WOC provides drinking water, while wastewater services are provided by
a WASC.

Figure 2-1 shows the operating areas of the various water companies in
England and Wales. The operations of the four Disputing Companies are
shown in colours other than blue. Bristol is a WOC. Yorkshire supplies fresh
and waste water services in its area. Anglian and Northumbrian are also
WASCs, but in parts of their areas of operation, other WOCs are responsible
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for water supply. Moreover, both have some water-only operations. Anglian
owns Hartlepool Water, which is a WOC where sewerage is provided by
Northumbrian. Northumbrian owns Essex and Suffolk Water, which is a WOC
where sewerage is provided partly by Anglian and partly by Thames Water.
For price determination purposes, Ofwat includes Hartlepool Water, and
Essex and Suffolk Water with their parent WASCs although they have
different allowed revenues from their parent and so different customer tariffs.

Figure 2-1: Map of the operating areas of water companies in England and Wales

AFW Affinity Water Ltd Bristol .(WOC} Wessex (sewerage)
HDD Hafren Dyfrdwy Ltd @ Yorkshire (WASC)
PRT Portsmouth Water Ltd @ Northumbrian (WAST)

SES Sutton & East Surrey Water pic
SEW South East Water Ltd

SWB South West Water Ltd

SSC South Staffordshire pic

SVE Severn Trent Water Ltd

@ Northumbrian (WOC) Anglian (sewerage)
Northumbrian (WOC) Thames (sewerage)
Anglian (WASC)

Anglian (WOC) Northumbrian (sewerage)
Anglian (sewerage) SSC (WQC)
()Anglian (sewerage) Affinity (WOC)

V" Southern
Water

Source: CMA adapted from Ofwat
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2.24 Table 2-1 sets out some indicators of the size of each of the Disputing
Companies. Bristol is relatively small as a WOC serving just over half a million
properties. The other three Disputing Companies each serve over two million
properties with both water and sewerage services and hence have markedly
higher revenues and RCVs.

Table 2-1: Indicators of the size of the Disputing Companies

Anglian Bristol Northumbrian Yorkshire
RCV (2019/20) £8,242m £563m £4,316m £6,951m
Ofwat’'s PR19 determination
allowed revenues over 5 years £5,600m £462m £2,900m £4,400m
Number of connected properties 3,153,478 545,956 2,128,892 2,466,857
km of water mains 38,709 6,875 26,200 31,891
km of sewer 76,857 n/a 30,106 52,315
Population served 6.7m 1.2m 4.5m 5.1m
Annual revenue (2019/20) £1,309m £125m £837m £1,063m
Number of employees (FTE,
directly employed) 4,834 560 2,911 3,525

All values are as at 31 March 2020, unless otherwise stated
Source: CMA, from company information. Allowed PR19 revenues from Ofwat, Reference of the PR19 determinations:
overview

Anglian

2.25 Anglian is the largest WASC in England and Wales by geographic area and
the fourth largest in terms of its RCV. It supplies services to more than three
million connected properties in the east of England. In several areas such as
Cambridge, Chelmsford and Basildon, Anglian provides wastewater services
only (for historical reasons). In Hartlepool (trading as Hartlepool Water),
Anglian provides water-only services. At 31 March 2020, Anglian directly
employed 4,834 full time equivalent staff.

2.26 Anglian was one of the WASCs floated as public limited companies on the
London Stock Exchange on privatisation in 1989 but was de-listed in 2006.
The ultimate holding company is Anglian Water Group Limited (AWGL).
AWGL is in turn owned by a number of pension funds and private equity
funds."”

7 AWGL is a Jersey registered company which was incorporated on 14 September 2006. AWGL is owned by a
consortium of investors comprising: (i) The Canada Pension Plan Investment Board (Hong Kong) Limited
(32.9%); (ii) First Sentier Investors (Australia) RE Ltd and First State Investments Fund Management S.a.r.l.
(15.6%); (iii) Global InfraCo (HK) E. Limited, which is controlled by IFM Investors (19.8%), a global asset
manager owned by 27 Australian pension funds; (iv) Camulodunum Investments Ltd (15%), a joint investment
vehicle for Dalmore Capital and GLIL Infrastructure LLP; and (v) Infinity Investments S.A. (16.7%). AWGL's
wholly-owned subsidiary, Osprey Acquisitions Limited, acquired Anglian Water Group Plc (now known as AWG
Parent Co Ltd) and its subsidiaries, including Anglian, on 23 November 2006.
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2.27

2.28

2.29

2.30

2.31

2.32

In 1997, it acquired Hartlepool Water plc and, on 1 April 2000, Anglian was
appointed, through a merger of the businesses, as a water undertaker for the
Hartlepool area and its 90,000 customers.

Anglian told us that the most acute issues in its region were climate change,
population and housing growth and the need to protect and enhance the
natural environment.

It said that the Anglian region is one of the driest in England and Wales with
71% of the UK national average rainfall. Anglian obtains water from a variety
of sources; the main sources of water are groundwater (48.6%) and pumped
storage reservoirs (42.3%). Water is taken from river intakes, groundwater
sources, reservoirs, storage points and pipeline routes across the operating
region, but the company described these sources as highly disparate and
subject to limited connectivity.'®

The Environment Agency classifies 59 out of the 129 catchments in Anglian's
region as already over-abstracted or ‘over-licensed’, meaning more water is
being taken from river and groundwater systems than is considered
environmentally sustainable to meet 'good’ ecological status under the Water
Framework Directive.'® The principal land use of Anglian's region is arable
farming and Anglian said its area has one of the highest usages of arable
pesticides such as metaldehyde, which is difficult to remove from water.?°

Anglian also said it has a high proportion of flat and low-lying areas, including
The Fens in Cambridgeshire and the Norfolk Broads, where it faces a risk of
flooding and where more energy is required to pump water from place to
place.

It told us its predominantly residential customer base is growing at higher than
average rates and this high growth is projected to continue.

Bristol

2.33

2.34

Bristol is a WOC based in the South West, sourcing, treating and distributing
water for a population of 1.2 million people across more than half a million
connected properties in Bristol and the surrounding area. At 31 March 2020,
Bristol directly employed 560 full time equivalent staff.

Following privatisation in 1991, the Bristol Waterworks Company became
Bristol Water plc, a subsidiary of Bristol Water Holdings plc. In April 2016,

8 Anglian SoC, paragraph 349
9 Anglian SoC, p23
20 Anglian Water, Help and advice working with farmers webpage
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2.35

2.36

2.37

iICON Infrastructure Partners acquired a 50% stake in Bristol, which was
subsequently increased to 80% in December 2016.

Bristol obtains water from a variety of sources. Its main sources of water are:
rivers, principally the River Severn via the Gloucester & Sharpness Canal
(approximately 47% of the supply); shallow surface water reservoirs in the
Mendips (around 37%); and some small springs and boreholes.

Bristol told us that as a small WOC, it faced higher costs of financing than
larger companies.

Bristol told us that it has changed significantly since its PR14 determination
was referred to the CMA: it has new ownership; a new Board structure; a new
management team; and has established a social contract with customers and
stakeholders which it feels gives it a clear social purpose. It said it had
undertaken a transformation programme to deliver increased cost efficiency, a
stronger focus on operational management, and improved service for
customers.

Northumbrian

2.38

2.39

2.40

2.41

Northumbrian is a large WASC providing services in the North East of
England (trading as Northumbrian Water) and water-only services in Essex
and Suffolk (trading as Essex & Suffolk Water).?! It serves more than 2.1
million connected properties in total and directly employed 2,911 full time
equivalent staff at 31 March 2020.22

CK Hutchison Holdings Limited (CKHH), listed on the Stock Exchange of
Hong Kong Limited, is the ultimate legal owner of Northumbrian.?324

Northumbrian obtains water from a variety of sources. Northumbrian’s main
sources of water are from river abstractions (43%), pumped storage
reservoirs (29%) and impounding reservoirs (22%), but there are significant
differences between its two regions.?®

Northumbrian said that the key challenge in the North East is increased storm
intensity increasing the risk of flooding. It said its water supply system in the

2" Northumbrian SoC, section 2, paragraph 46

22 Northumbrian SoC, section 2, paragraph 49

23 Northumbrian is a wholly-owned subsidiary of Northumbrian Water Group Limited (NWGL), and is a member of
Northumbrian Water Group (NWG). The legal owners of NWGL (via intermediate holding companies) are CKHH,
CK Infrastructure Holdings Limited (CKI) and Li Ka Shing Foundation Limited (LKSF).

24 Northumbrian has three directly and indirectly owned financing subsidiaries: Northumbrian Water Finance plc,
Reiver Holdings Limited and Reiver Finance Limited.

25 Northumbrian SoC, section 2, paragraph 46
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2.42

2.43

area is characterised by predominantly upland raw water reservoirs (including
Kielder Water) and water treatment works in the west of the region. This
allows it to take advantage of natural topology to enable treated water to be
fed by gravity to the main population centres in the east.?® However, it said the
east of the region is prone to severe storms. The resulting surface water
flows, when combined with the main population centres, present a challenge
regarding sewer flooding risk.

Northumbrian told us that water resources in the Essex area are primarily
surface water-based complemented by a small amount of groundwater, along
with water transferred into the Essex supply area from two sources.?’ Its
Suffolk area has three separate supply zones, fed by a combination of ground
water (from boreholes) and surface water.?®

It said that the Essex & Suffolk supply area is located within some of the driest
areas of the country, and faces growing demand. We were told that climate
change created increased risks as it could make rainfall less reliable, while in
this supply area Northumbrian faced a lack of new intrinsic water resource;
hence a key challenge related to maintaining resilient supplies.?°

Yorkshire

2.44

2.45

2.46

Yorkshire is a WASC providing services to around 2.5 million connected
properties in the Yorkshire and Humberside region.3® At 31 March 2020,
Yorkshire directly employed 3,525 full time equivalent employees. Yorkshire
manages over 600 water and wastewater treatment works across the area.

Yorkshire is owned by Kelda Group plc, previously named Yorkshire Water
plc and was originally formed following water company privatisations in 1989.
The Kelda Group was de-listed from the London Stock Exchange on 12
February 2008, following its acquisition by the global infrastructure fund,
Saltaire Water.3"

Yorkshire is one of the largest landowners in Yorkshire managing 28,000
hectares of land.®? Yorkshire obtains water from a variety of sources including
reservoirs (around 74% of its requirements), water abstractions and

26 Northumbrian SoC, section 2, paragraphs 52-53.

27 Namely the Chigwell raw water bulk supply from Thames Water Utilities and the Ely Ouse to Essex Transfer
Scheme, owned by the Environment Agency, which brings water from Denver in Norfolk; Northumbrian SoC,
section 2, paragraph 60

28 Northumbrian SoC, section 2, paragraph 62

2% Northumbrian SoC, section 2, paragraph 51

30 Yorkshire Annual Performance Report 2019-20 Tables, Table Q4 line 8

31 KeldaGroup webpage: Kelda Group’s History.

32 Yorkshire Annual Performance Report 2020 (APR 2020), p90
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2.47

boreholes. Yorkshire collects around 1 billion litres of wastewater daily for
treatment.33

Yorkshire told us that it faces specific regional challenges. These included a
higher than average proportion of cellared properties in the county which
presents a higher risk of internal sewer flooding, and the problems of reducing
the flood risk in Hull which it said constitutes the biggest flood risk outside of
London.3*

The statutory framework and regulation

2.48

2.49

2.50

The post-privatisation provisions for the water industry in England and Wales
are consolidated in the Water Industry Act 1991 (WIA91). The WIA91 has
been amended over time including new primary statutory duties. The Water
Act 2003 amended the WIA91 to include new regulatory arrangements for the
water industry and the consumer objective as a primary duty. The Water Act
2014 amended some of the procedural arrangements relevant to these
references and added the resilience objective as a new primary duty. New
provisions in the Water Act 2014 also allow Ofwat to set charging rules with
which all water companies must comply.3® This Act also created a market for
the retail of non-household supply.

Water companies have the power to charge for services provided in the
course of carrying out their statutory functions.® The licence conditions
include Condition B (charges), which allows Ofwat to carry out periodic
reviews and to make price control determinations that are designed to limit the
revenue allowed to each water company. In charging customers, water
companies need to levy charges in a way which complies with the price
controls set by Ofwat.3’

Through the licence conditions, Ofwat sets the following price controls3® for
WASCs in England and Wales:

33 Yorkshire Annual Performance Report 2019/2020, p19

34 Yorkshire SoC, paragraphs 11(d) & 8

35 Section 143B WIA91

36 Section 142 WIA91

37 Condition B clause 9.1/8.1

38 See Licence Condition B clause 9.4 and Ofwat Reference of the PR19 final determinations: Overview
paragraphs 3.25 — 3.35 for an overview of the price controls. Ofwat also sets a sixth price control for Thames
Water in respect of the Thames Tideway tunnel. Thames has a bespoke licence condition that allows this.
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(a) Water Resource Activities;*®

(b) Network Plus Water Activities (wholesale water activities covering raw
water distribution, water treatment and treated water distribution);*°

(c) Network Plus Wastewater Activities (wholesale wastewater activities
covering sewage collection and treatment);*’

(d) Bioresource Activities (ie sludge treatment and disposal);*?> and
(e) Household Retail Activities.*?

2.51 Ofwat sets a sixth control for Business Retail Activities for Welsh Water only,
and limits revenue to different customer groups depending on usage. It does
not set such a price control in England as the business retail market is already
open to competition. Companies can also undertake unregulated activities.

2.52 For WOCs in England and Wales, Ofwat sets the following price controls:
(a) Water Resources Activities;
(b) Network Plus Water Activities;** and
(c) Household Retail Activities.

2.53 For Network Plus Water and Wastewater Activities, the price controls consist
of a measure of inflation*® plus ‘K’, which is a percentage figure determined at
each price review which limits allowed revenues.*®

39 Defined as activities carried out by the water company in performance of its functions as a water company in
connection with abstraction licences, raw water abstraction, raw water transport and raw water storage, and such
ancillary activities, as may be so designated from time to time by Ofwat.

40 Defined as all activities carried out by the water company in performance of its functions as a water company
other than Water Resources Activities and Retail Activities.

41 Defined as all activities carried out by the water company in performance of its functions as a sewerage
company other than Bioresources Activities and Retail Activities.

42 Defined as activities carried out by the water company in performance of its functions as a sewerage company
in connection with sludge transport, sludge treatment, sludge disposal and Network Plus — Sludge liquor
treatment, and such ancillary activities, as may be so designated from time to time by Ofwat but excluding
sewage collection, sewage treatment and sewage disposal.

43 See Condition B clause 8.3/9.3 The retail price control covers household-related services that the companies
provide — such as sending customers’ bills and responding to customer enquiries and non-household water
supply but excluding water treatment and treated water distribution.

44 Condition B clause 8.4/9.4

45 From April 2020 the licence conditions use CPIH as the relevant index rather than the Retail Price Index (RPI).
RPI and CPIH are ONS inflation measures.

46 Formally, these price controls are expressed as:

(a) the percentage change (positive, negative or none) in the Consumer Prices Index including owner occupiers'
housing costs (CPIH) between that published for the month of November between November in the year prior to
the relevant charging year and November in the preceding year; and

(b) a number, ’K’, which may be a positive number or a negative number or zero. (Condition B clause 8.4/9.4)
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2.54 For Water Resource Activities, Bioresource Activities and Retail Activities, the
licence conditions require Ofwat to set the price control by reference to what
is the appropriate nature, form and level of price controls in respect of these
activities, how the company can demonstrate that it levies charges in
compliance with the revenue allowances as well as the duration of these
controls.#” This takes slightly differing forms.*®

The statutory duties and strategic priorities and objectives statement
2.55 Ofwat’s general statutory duties are split into primary and secondary duties.*®

2.56 The primary duties set out in section 2(2A) WIA91 (see Appendix A Section 2
General duties with respect to water industry) require Ofwat to perform its
powers and duties in the manner which it considers is best calculated:

(a) to further the consumer objective, which is to protect the interests of
consumers, wherever appropriate by promoting effective competition
between persons engaged in, or in commercial activities connected with,
the provision of water and sewerage services (consumer objective);

(b) to secure that the company’s functions under the WIA91 are properly
carried out in respect of every area of England and Wales (functions
duty);

which together shall be expressed as a percentage, and which shall limit the change in the revenue allowed to
the relevant water company in each year of the price control.

47 Licence, Condition B, para 8.3/9.3 and 8.4/9.4

48 Ofwat has set the price controls for Water Resource Activities, Bioresource Activities and Retail Activities in the
formats set out below.

For Water Resources Activities, the price control set by Ofwat consists of:

(a) the percentage change (positive, negative or none) in CPIH (or RPI pre-April 2020) between that published for
the month of November between November in the year prior to the relevant charging year and November in the
preceding year; and

(b) a number, “K”, which may be a positive number or a negative number or zero;

which together shall be expressed as a percentage, and which shall limit the change in the revenue allowed for
the relevant water company in each year of the price control. (Condition B, clause 8.4/9.4)

For Bioresource Activities, the price control set by Ofwat consist of:

(a) a total amount of revenue which is modified to reflect differences between outturn sludge production and
forecast sludge production;

(b) an adjustment to reflect any over- or under-recovery of revenue in previous charging years in the price control
period; and

(c) an adjustment to reflect any profit made by the relevant water company where assets belonging to the
relevant water company are used by any other person (Or by any business or activity of the relevant water
company other than its appointed business activities);

and shall limit the revenue allowed to the relevant water company in each charging year of the price control.

For Retail Activities, the price control consists of a limit on the total revenue allowed to the relevant water
company in each charging year of the price control in respect of the Retail Activities concerned (Condition B
clause 8.3/9.3).

49 The language of primary and secondary duties was utilised by the CMA in the Bristol Water PR14
Determination (Bristol Water PR14 Final Report paragraph 3.4), and is also found in Defra policy documentation
(Defra — Updating the General Duties with respect to the water industry to reflect the UK Government’s resilience
priorities - April 2013 para 6.4).
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2.57

(c)

(d)

(e)

to secure that the company is able (in particular, by securing reasonable
returns on its capital) to finance the proper carrying out of those functions
(financing duty);

to secure that the activities authorised by the company’s licence and any
statutory functions are properly carried out (licence duty); and

to further the ‘resilience objective’.>°

The secondary duties (set out in Appendix A Section 2 General Duties with
respect to water industry) require Ofwat to exercise these primary duties in
the manner which it considers is best calculated to:

(@)

(b)

(c)

(d)

(e)

()

promote economy and efficiency on the part of companies holding
licences (efficiency duty);

secure that no undue preference (including for the relevant body itself) or
undue discrimination is shown in the fixing of water or drainage charges;

secure that no undue preference (including for itself) is shown and that
there is no undue discrimination in the doing by a water company of
things which relate to the provision of services by itself or another
company or things as relate to the provision of services by a water supply
or sewerage licensee;

secure that consumers are protected as regards benefits that could be
secured for them from the proceeds of any disposal of a company’s
protected land;

ensure that consumers are protected as regards any activities of a
company which are not attributable to the exercise of its functions under
the WIA91, in particular by ensuring that any transactions are carried out
at arms-length and that in the exercise of its functions companies
maintain and present themselves in a suitable form and manner; and

contribute to the achievement of sustainable development (sustainability
duty).

50 The resilience objective is defined for these purposes in section 2(2DA) WIA91 as: (a) to secure the long-term
resilience of water undertakers’ supply systems and sewerage undertakers’ sewerage systems as regards
environmental pressures, population growth and changes in consumer behaviour; and (b) to secure that
undertakers take steps for the purpose of enabling them to meet, in the long term, the need for the supply of
water and the provision of sewerage services to consumers, including by promoting: (i) appropriate long-term
planning and investment by relevant undertakers; and (ii) the taking by them of a range of measures to manage
water resources in sustainable ways, and to increase efficiency in the use of water and reduce demand for water
S0 as to reduce pressure on water resources.
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2.58

2.59

2.60

2.61

In exercising its powers and performing all of its duties, Ofwat is required to
have regard to the principles of best regulatory practice, including the
principles under which regulatory activities should be transparent,
accountable, proportionate, consistent and targeted only at cases in which
action is needed.>’

In addition to these statutory duties, the Secretary of State may publish from
time to time a strategic policy statement (SPS) which sets out strategic
priorities and objectives which Ofwat must act in accordance with when it is
carrying out its functions in England (see Appendix A under ‘Section 2A
strategic priorities and objectives: England’). The SPS must take account of
Ofwat’s statutory duties, social and environmental matters and other matters
that the Secretary of State thinks fit.5> The SPS is not just relevant for price
controls but for all the functions that Ofwat carries out. A separate SPS is
published for Wales by the Welsh Ministers, but our discussion in this
redetermination relates to England given the operating areas of the Disputing
Companies.

The most recent SPS was published in 2017.%% It contains three areas where
it sets priorities and objectives for Ofwat. These are in relation to (i) securing
long term resilience,?* (ii) protecting customers,>® and (iii) making markets
work.56

Securing long term resilience includes protection from service failures. This
requires Ofwat to challenge the water sector to plan, invest and operate to
meet the need of current and future customers.®” As part of securing this
priority the government expected companies to take account of the full range
of pressure on water and wastewater services and consider a broad and
innovative range of options to tackle these issues with a view to delivering the
best value for money over the long term considering the wider costs and
benefits to the economy, society and the environment.58 There was also an
expectation that companies carry out meaningful and effective engagement
with consumers and demonstrate that their plans are acceptable to

51 Section 2(4) WIA91
52 Section 2A(3) WIA91
53 SPS 2017

54 SPS paragraph 4

55 SPS paragraph 4

56 SPS paragraph 36
57 SPS paragraph 8

58 SPS paragraph 9
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2.62

2.63

2.64

2.65

2.66

consumers. The government said Ofwat should intervene if it does not have
assurance that companies are planning in a resilient long-term manner.>®

In respect of ‘protecting customers’®® Ofwat must require water companies to
go further in identifying and meeting the needs of customers who are
struggling to afford their charges.®’

The third area in the SPS, making markets work, required Ofwat to promote
markets to drive innovation and achieve efficiencies in a way that takes
account of the need to further (i) the long term resilience of water and waste
water systems and services; and /or (ii) the protection of vulnerable
customers.%? Under this priority the SPS set out an expectation that Ofwat
explore the full range of ways in which it can bring competitive pressures to
bear in the water market focusing on areas where the industry has significant
potential to improve.® It also said Ofwat should seek to sustain long-term
investor confidence in the sector in line with its duty including protecting
current and future consumer interests.54

Ofwat set out how it considered it had fulfilled the priorities and objectives of
the SPS in PR19.6%

When a reference is made to the CMA by Ofwat (on request of a water
company) for a redetermination of Ofwat’s price control, the CMA is to decide
the matter on its own merits in accordance with the statutory duties that apply
to Ofwat.®¢ The CMA has received four separate references and has a duty to
make four determinations of the price control - one for each company’s
reference.

In carrying out these redeterminations, the CMA will be exercising its own
regulatory discretion as to how to appropriately balance these statutory duties.
As the CMA is making a fresh determination, the CMA considers that it
should, in principle, consider any further issues that have arisen since Ofwat
made the disputed determinations.5”

59 SPS paragraph 10

60 SPS paragraph 4

61 SPS paragraph 28

62 SPS paragraph 36

63 SPS paragraph 37

64 SPS paragraph 38

65 Ofwat — UK Government priorities and our 2019 price review final determinations (Ofwat Gov priorities 2019)
66 Section 12(3)(b) WIA91

67 Also see consideration in CMA Bristol PR14 Determination, paragraph 2.15
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2.67

2.68

2.69

The legislation does not set out any hierarchy of the primary duties.®® The
CMA has previously set out (in the CMA's Bristol PR14 Determination) that
the primary duties are equally important and are intended to complement one
another. They should not be applied in isolation. The secondary duties are
subordinate to, or subject to, the primary duties but are still legal requirements
that must be taken account of.6°

In balancing the primary duties, the CMA has had regard to previous decisions
of the CMA and the Competition Commission (CC) to the extent relevant. There
is precedent value in these previous decisions, but previous approaches can
be departed from where justified.”® Previous decisions will not, however, have
taken account of updates to the legislation, such as the introduction of the
resilience objective (see paragraph 2.56(e)) or the SPS, and will have applied
the duties in different circumstances.

The SPS does not require extra weight to be given to one statutory duty over
another. Ofwat’s statutory duty is to carry out its functions in accordance with
the SPS and to that extent it may prioritise certain work areas over others, but
this does not affect the weight given to each primary duty. The expectation is
that the regulated water industry will reflect the priorities and objectives in its
strategic direction. Accordingly, there should not be a conflict between the
SPS and the primary and secondary duties.

The Ofwat PR19 price review

2.70

In this section we summarise some key aspects of Ofwat’s approach to PR19
that are relevant to our determinations. We do not seek here to cover all
elements of Ofwat’'s PR19 price control framework and final determination.
We describe more detailed aspects of Ofwat’s approach as they arise in
subsequent sections of our provisional determinations report.

Setting the PR19 price controls

2.71

In PR19, Ofwat set five separate price controls relevant to our determinations
(see paragraph 2.50). All the price controls run for the five-year period from
1 April 2020.

68 Case law has also set out that the order in which duties are listed does not create a hierarchy. See R v Director
General of Telecommunications, ex p. Cellcom [1999] ECC 314 and Competition Commission SES PR04 Interim
Decision at paragraph 4.52

69 Bristol Water PR14 Decision Final Report, paragraph 3.4

70 Bristol Water PR09 Decision Final Report, paragraph 9.21-9.22
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2.72 Ofwat said that the PR19 methodology built on PR14 and earlier price
controls. Significant developments at PR14 included:

(a) Ofwat introduced separate price controls for wholesale and retail
activities.

(b) Ofwat required each company to focus on customer priorities and
establish an independent Customer Challenge Group (CCGs, formed
from local groups of customer representatives and other stakeholders), to
review and challenge the way companies engaged customers and took
customer views into account and to provide assurance to Ofwat about the
quality and effectiveness of companies’ direct engagement with their
customers.

(c) Ofwat went through a process to incentivise outcome performance. Ofwat
set certain performance commitments (PCs) under which a target level of
outcome was set for a number of defined measures of performance (see
paragraph 2.96). Companies were encouraged to set financial incentives
(outcome delivery incentives (ODlIs), both reward and penalty) directly
linked to performance above and below their committed performance level
for each outcome and relative to allowed total expenditure . The intention
behind the design of ODls was that these should be based on customer
research and agreed with the CCGs. Companies were asked to come up
with their own list of metrics and targets, based on the customer research.
Ofwat chose to intervene in a number of these areas, particularly
regarding the target levels of service required.

(d) In PR14 Ofwat introduced an approach to incentivise overall efficiency
where it set a single wholesale expenditure allowance, or total
expenditure (known as Totex), covering both Opex and Capex. This was
to address the concern that differences in the way Ofwat assessed
remunerated and incentivised Opex compared to Capex encouraged a
focus on capital solutions. Ofwat’s Totex approach applied across cost
assessment, cost recovery and the RCV.""

(e) Companies were required to submit business plans to Ofwat which were
then assessed. Different targeted approaches were followed to further
develop these depending on Ofwat’s assessment of the quality of the
plans and the need for detailed analysis.

71 A fixed proportion of the wholesale Totex allowance (reflecting Ofwat’s cost assessment) was remunerated
directly through revenues collected during the price control period. This proportion is given by the pay as you go
(PAYG) rate. The remainder was added to the RCV and remunerated over a longer time period.
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() Where a company’s actual expenditure varies from the wholesale
expenditure allowance, a cost sharing incentive applies by setting a
proportion of any over- or under-spend to be retained by the company,
rather than being passed through to consumers. For PR14, Ofwat applied
the cost sharing rate to Totex with no distinction between Opex and
Capex.

(g) Ofwat applied a ‘menu regulation’ scheme for PR14 (this was not carried
over, see paragraphs 2.80 to 2.83 for PR19). This was a complex
regulatory mechanism that determines the cost sharing incentive rate that
each company faces and the allocation of a company’s allowed wholesale
revenues between the coming price control period and subsequent price
control periods. Ofwat’s assessment of each company’s efficient
wholesale expenditure requirements is an input to the scheme, alongside
a forecast from each company of its expenditure requirements over the
price control period.

2.73 Ofwat started to develop the PR19 methodology in 2015 when it published the
PR14 lessons learnt, followed by a consultation on its proposals for changes
to the regulatory framework. It consulted on the PR19 methodology in July
2017 and published its final PR19 methodology in December 2017. The price
review process continued until final determinations were published in
December 2019.72

2.74 Ofwat told us the process of setting the price control went through four stages:
(a) First, Ofwat set the framework and methodology;

(b) Companies then submitted business plans based on this methodology,
setting out a range of matters including: what companies propose to
invest, what they propose to charge customers, how they will support
vulnerable customers and how they will ensure the long-term resilience of
their infrastructure and operations;”3

(c) Ofwat checked and challenged these business plans, making its initial
assessment and intervening where it felt this was required; and

(d) Ofwat then consulted on its proposed interventions before making its draft
determinations and final determinations.

2.75 The process described above can result in companies making successive
developments and submissions of their business plans as a result of this

72 See Ofwat PR19 Final Determinations: policy summary, s1.5.3
73 https://www.ofwat.gov.uk/water-companies-set-plans-2020-2025/
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interaction with Ofwat and seeing what good evidence looks like in other
company plans. Ofwat said that while extensive, this process is partly
intended to address concerns of information asymmetry between Ofwat and
the water companies.

2.76 The key changes from PR14 were that separate price controls were
introduced for water resources and bioresources (as well as wholesale water
network plus, wholesale wastewater network plus, and residential retail, and
business retail in Wales). In each of the wholesale controls, allowed revenue
is indexed by CPIH rather than RPI from April 2020, with RCV transitioning
from RPI to CPIH.”* Ofwat said the move to disaggregate price controls since
2009 (when there was a single control) was to facilitate the development of
new markets (eg in providing for vertical separation between wholesale and
retail activities) and provide greater focus.

2.77 Ofwat retained its broad approach to PCs and ODIs from PR14 but sought to
make PCs more ‘stretching’ in PR19 requiring a higher level of outcome
relative to cost allowances.”> Common PCs were introduced for all companies
and companies were encouraged to offer additional bespoke PCs based on
individual circumstances and customer preferences. Outperformance
payments and underperformance penalties (ODls) were also further
developed with the intention of aligning shareholder and management interest
with those of customers by rewarding effort and risk-taking to deliver
performance improvements and by penalising non-delivery of PCs.

2.78 In order to respond to concerns that companies were not always acting in a
way that promoted trust and confidence in the sector, Ofwat published its
‘Putting the sector in balance’ position statement in 2018.7 This referred to
concerns that had been raised about: high dividend payments undermining
the long term capacity of companies to perform; levels of executive pay being
out of step with what has been delivered for customers; and complicated and
potentially risky financial structures which call financial resilience into
question.

2.79 To address these views, it therefore proposed measures that required highly
geared companies to share what it considered to be financing gains with
customers. Ofwat introduced the Gearing Outperformance Sharing
Mechanism (GOSM) into the price control regime for the first time in PR19.
Ofwat stated that equity investors benefit from higher equity returns that are

74 Revenue is indexed by CPIH from 1 April 2020. RCV transitions to CPIH from 1 April 2020 with 50% of the
RCV at 1 April 2020 indexed by RPI, the remainder, including any RCV additions is indexed by CPIH.

75 Ofwat explained that by ‘stretching’, it meant stretching performance by reference to each company’s business
plan, see Ofwat, July 2018, Putting the sector in balance: position statement on PR19 business plans, p7

76 Ofwat, Putting the sector in balance: position statement, 2018, section 6
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associated with their increased risk, but that there is no substantive benefit
passed to customers. In addition, Ofwat stated where companies adopt high
levels of gearing, they may reduce financial resilience and transfer some risk
to customers and / or potentially taxpayers in the event that a company fails.
To address this, Ofwat introduced a mechanism that it said would share the
benefits of higher gearing with customers. Under the PR19 GOSM,
companies are required to share the difference between the allowed cost of
equity and their actual cost of debt for gearing levels starting at 74% for the
year 2020-21, reducing by 1% each year to 70% for the year 2024-25.”7 The
Position Statement also set out expectations that companies should
demonstrate how dividend and related pay policies reflected performance
delivery for customers, and that they should demonstrate how they will
maintain long-term financial resilience.”®

Assessment of business plans, fast tracking and cost sharing

2.80 Ofwat sought to push companies to further improve efficiency, customer

2.81

service and resilience. It looked to provide companies with incentives to take
on the responsibility for preparing efficient business plans, which it would then
review. At the stage of its initial assessment of business plans, Ofwat applied
a categorisation process (between fast-track, slow-track and significant
scrutiny)”® which helped it to give prominence to companies that had satisfied
its expectations, and to prioritise further review of company business plans
where necessary. Ofwat said that fast-track status companies received early
draft determinations and financial and reputational benefits. The financial
incentives included an uplift to the allowed return and a symmetrical
cost-sharing rate for companies.

The initial assessment (stage c, see paragraph 2.74(c)) tested the water
company business plans against three overarching criteria: quality, ambition
and innovation. Fast-track status was given to plans that were considered to
be of high quality and where limited, minor or no intervention was required to
protect customers’ interests. Slow-track status was given to plans where
Ofwat considered a material level of intervention was required to protect the
interests of customers. Slow-track companies were required to resubmit their
business plans and provide additional evidence. ‘Significant scrutiny’ status
was given to plans that Ofwat considered fell well short of the required quality

7 Ofwat, PR19 final determination: Aligning risk and return technical appendix, section 9.3
78 These are not matters covered in the price controls.
7 There was also an ‘exceptional’ category potentially available.
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2.82

2.83

and where Ofwat considered an extensive material intervention was required
to protect the interests of customers.

Ofwat’s approach to the treatment of business plans included a consequential
impact on the cost sharing incentive rate (see paragraph 6.93) that it
determined for each company.8® Ofwat’s approach was

to bundle symmetrical cost sharing rates with other incentives awarded to
fast-track companies, and to set asymmetrical cost sharing rates in favour of
customers for slow-track companies. This scheme was intended to incentivise
companies to submit more accurate forecasts of their future expenditure
requirements within their price control business plans and to incentivise
performance. Ofwat’s assessment of each company’s efficient wholesale
expenditure requirements was an input to the scheme, alongside a forecast
from each company of its expenditure requirements over the price control
period.

For slow-track companies, the cost sharing rates were set by reference to the
difference between Ofwat’s assessment of Totex and two iterations of the
company’s business plan submitted during the business plan assessment
process. The asymmetrical cost sharing rates for under and outperformance
were determined by a formula that moved further in favour of customers
(away from companies), in proportion to the excess of Totex estimates
prepared by a company over Ofwat’s estimates. However, if a company
submitted a business plan with Totex estimates below Ofwat’s assessment,
then the formula was not applied in relation to underperformance and the
company would receive a symmetrical cost sharing rate.

Customer engagement

2.84

Building on PR14, Ofwat encouraged significant customer engagement in the
preparation of business plans. It said companies needed to understand
customers’ preferences and priorities, in particular in relation to the bespoke,
company specific PCs that they put forward and into financial ODls. It found
there was a marked improvement in companies’ engagement with their
customers in this price review, helping the development of their business
plans.

Building blocks of the PR19 determination

2.85

There were three main building blocks of the PR19 price determination:

80 There were other benefits, including an uplift of 10 basis points on the return on regulatory equity.
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2.86

2.87

(@)

(b)

(c)

Costs assessment: Ofwat reviewed the expenditure forecasts that
companies submitted in their business plans to set an efficient cost
allowance for each of base and enhancement expenditure. Base costs
are routine costs that companies incur to provide a base level of service
while enhancement costs are those required to enhance the capacity or
quality of the service beyond the base level.

Outcomes: Ofwat set the level of the outcome targets for certain PCs,
together with a package of financial and reputational incentives or
penalties (ODls) relating to whether it fails to meet or surpasses these
targets.

Risk and return: Ofwat set a WACC (Weighted Average Cost of Capital)
with the intention of ensuring that water companies can finance their
activities and sets other financial penalties and incentives. It also
developed risk protection mechanisms to allow for unforeseen cost
developments and other situations.

Ofwat said that while these building blocks were assessed separately, it also
examined the overall package in the round to ensure that in its judgement it
was achievable and appropriately funded.

Overall revenue allowances were derived from these building blocks in the
following way:

(@)

(b)

(c)

Under wholesale controls, 2020-25 Totex expenditure is either recovered
in period as pay as you go (PAYG) expenditure, or it is added to the RCV.
The WACC is applied to the RCV to give the allowed return on capital.
The RCV at the start of the period is also subject to run off (or
deprecation). Additionally, these factors are adjusted for any revenue
reconciliation adjustments®! and an allowance for tax. Taken together,
these provide the total wholesale allowance revenue.

For retail controls, the retail allowed revenue is based only on the cost to
serve, any reconciliation adjustments® with PR14 outturns, and a net
margin to cover returns and tax. There is no RCV for retail and
depreciation of any associated assets is included in the cost to serve.

This is illustrated in Figure 2-2.

81 Revenue reconciliation adjustments include adjustments for the wholesale revenue forecasting incentive
mechanism, Totex sharing and ODlIs.
82 For both revenue forecasting and ODls.
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Figure 2-2: Determination of overall revenues from the building blocks

Wholesale controls Retail controls

Total expenditure (totex) 2020-25 Regulatory Capital Value (RCV) at 2020 Retail cost to serve

Percentage of expenditure recovered in RCV represents the value of the capital No RCV in retail —
2020-25 period (using Pay As You Go base of each company for the purpose of depreciation of assets

ratio); remainder added to the RCV setting price controls included in cost to serve

PR14 reconciliation PR14 reconciliation PR14 reconciliation
(revenue) (RCV) (revenue only)

PAYG expenditure Return on capital RCV run off

RCV 2020-25

Return on capital RCV run off

(WACC x RCV) (depreciation) POk O

Tax (calculated Net margin covers
separately) return and tax

Total wholesale allowance revenue Total retail allowed revenue

Source: Ofwat

Cost assessment

2.88

2.89

2.90

In order to set cost allowances, Ofwat reviewed the company business plans.
Where possible, it did this by comparing costs across companies using cost
models such as econometric or unit costs models in order to help identify
benchmarks of efficient cost.

Ofwat used econometric models to estimate a relationship between a set of
explanatory variables (such as number of customers or treatment complexity)
and the cost of an overall service. This relationship is given by the estimated
coefficients. The coefficients were then used to set a benchmark for required
expenditure in 2020-25 based on a forecast of the explanatory variables for
this period. Ofwat’s models are based on eight years of historical data on 17
companies in wholesale water and retail activities, and 10 companies in
wastewater activities. Companies were also able to submit ‘cost adjustment
claims’ to request an adjustment to Ofwat’s modelling results for unique
company circumstances.

Some non-routine costs, such as some large bespoke enhancement projects,
were not suitable for benchmarking of some or all of their costs. These
projects were reviewed through a ‘deep dive’ assessment of the need for and
efficiency of the investment. This covered whether there was good evidence
of a need for the investment and whether customers supported it, whether the
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2.91

2.92

2.93

proposal was the best solution, whether the cost estimates were robust and
efficient, and whether customers were protected if there were delays or
reductions in the investment. Smaller costs were subject to a ‘shallow dive’
where the efficiency of the expenditure was challenged on the basis of the
efficiency of the wider business plan.

Ofwat subjected costs to an efficiency challenge, reducing allowed costs to
allow for productivity growth and eliminate inefficiencies. The approach
adopted varied depending on the category of costs. For example, in the case
of econometrically modelled base costs, estimates of a catch-up challenge
were applied to reflect where companies were operating less efficiently than
other companies. This resulted in an efficiency challenge of between 2-4%
across the sector. For wholesale water services Ofwat used the 4th most
efficient company (out of 17 water companies) to set the catch-up efficiency
challenge. For wholesale wastewater services it used the 3rd most efficient
company (out of 11 wastewater companies). Second, there was a dynamic
frontier shift challenge to reflect general improvements in productivity and
technological improvements, which would not be reflected in historical spend.
There was also an adjustment for real changes in input prices, where the level
of input prices increases or decreases faster than the inflation indexation
mechanism.

In addition to modelled base and growth costs, there were some base costs
which are not suitable for modelling and have a bespoke assessment
(including for example costs for business rates (see paragraph 4.622) and
Traffic Management Act measures (see paragraph 4.615). Those
‘unmodelled’ costs that were considered within the cost sharing incentive
were worth around £4 billion out of a total industry requested base and growth
cost of £41.5 billion.

Companies requested enhancement expenditure in addition to growth for a
total of around £11 billion (Ofwat finally approved industry-wide enhancement
expenditure of around £13 billion, including growth allowances).®® Such costs
may be driven by, for example new statutory obligations such as expenditure
on environmental outcomes as set by the environment regulators (such as
reducing phosphorous or nitrogen in wastewater discharge).

83 This was more than the £11 billion total requested enhancement expenditure. See ‘New infrastructure for
increased resilience Our package includes £13 billion for new and improved services that go above and beyond
water companies’ day-to-day operations.” Ofwat PR19 Final Determinations — overview of companies’ final
determinations.
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2.94 Costs also included an allowance for PR14 reconciliation — this reflects the
true-up of incentive payments, such as outcome delivery incentives, incurred
in the PR14 price control period (2015-20).

2.95 Ofwat also determined that for schemes forecast to cost at least £100 million,
companies should assess whether direct procurement for customers would be
an efficient mechanism for delivering the investment.8

Outcomes

2.96 Ofwat sets certain PCs which for each measure set the target level for these
measures. There are 15 common PCs applying to all WASCs, and 10
applying to WOCs, although the target levels may vary between companies.
These cover:

e Common performance level measures: water supply interruptions,
pollution incidents and internal sewer flooding.

¢ Reducing water demand: leakage and per capita consumption.

e Statutory measures: compliance risk index and treatment works
compliance.

e Asset health measures: mains repairs, unplanned outages and sewer
collapses.

e Resilience measures: risk of sewer flooding in a storm and risk of severe
restrictions in a drought.

e Vulnerability measures: the priority services register.

o Customer experience: customer experience measure and developer
services experience measure.

2.97 In addition, there are a large number of PCs bespoke to individual companies.
These reflect other areas of importance to customers and wider stakeholders.
Companies propose these commitments.

2.98 Ofwat said that in setting PC levels, the baseline level of performance against
which companies’ proposed PC levels were assessed was based on
companies’ 2019-20 forecasts. These forecast levels were scrutinised against

84 Ofwat said this is a process for water companies to competitively tender for a third-party competitively
appointed provider to design, build, finance, operate and maintain infrastructure. Ofwat said this initiative has the
potential to provide significant benefits for customers through promoting innovation and enabling capital and
operational cost savings as well as a reduction in financing costs (Ofwat - Consultation on proposed PR19).
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2.99

PR14 levels and actual performance, where applicable, to ensure they
represented realistic performance baselines. There was also customer
engagement in setting appropriate performance levels. The level of ‘stretch’
was tested using a range of approaches, including cost-benefit analysis,
comparative and/or historical information.

All PCs are accompanied by ODIs. In addition to the reputational incentives
associated with failing PCs, Ofwat said it was aiming to sharpen incentives by
linking a higher proportion of revenues to service performance through
financial ODIs than at PR14. There are also enhanced ODI payments for
performance that shifts the frontier of outcomes.

Risk and return

2.100 Ofwat said that its approach was intended to align the interests of companies

2.101

and investors with those of customers by aligning risk and return. It said that
its Totex cost sharing and ODIs provided significant scope to earn
outperformance returns as well as lower returns from underperformance.
There are risk protection mechanisms for companies in Ofwat’s
determinations such as inflation indexation, Totex sharing, reconciliation
adjustments for revenue, cost of new debt and tax, and differences in growth
rates, and additional cost protection mechanisms for other aspects including
labour costs, business rates and Environment Agency abstraction licence
charges. In extreme cases of revenue fluctuations Ofwat can also reopen the
determinations.

Ofwat assessed an allowed real return on capital of 2.96% adjusted for CPIH
inflation (2.92% for wholesale), 5.02% nominal (unadjusted for inflation). This
is the lowest allowed return since privatisation. Ofwat said that while a number
of independent reviews of previous determinations have identified that Ofwat
and other regulators have tended to allow an over-generous return on capital,
its reasons for determining this low rate reflect benign capital market
conditions and changes to the approach for estimating the appropiate return
on capital rather than being an additional reduction in allowed returns. The
allowed return is based on a notional capital structure, rather than any
allowance being made for companies’ choice of financing. Ofwat said that in
the light of the lower allowed returns at PR19, some companies may need to
take action to strengthen their balance sheets.
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2.102

2.103

2.104

Company Specific Adjustments were made to the allowed return on debt for
Portsmouth Water and South Staffs Water which as small companies were
deemed to be facing higher debt costs than other larger companies.

Ofwat then assessed financeability (see paragraph 2.56(c)) to check that an
efficient company could generate cash flows sufficient to meet its financing
needs, on the basis of the notional capital structure assuming no
out/underperformance.

Ofwat noted that companies may suffer cashflow constraints primarily due to
the imbalance between real returns on capital and the nominal cost of debt.
For 12 companies, including Anglian, Northumbrian and Yorkshire, Ofwat
advanced revenue that would otherwise be capitalised in the RCV (for
recovery at a later period) in order to improve financeabililty.

The final determination

2.105

2.106

2.107

Ofwat told us that in coming to its final determination it took full account of and
acted consistently with its duties and in accordance with the statements of
strategic priorities and objectives from the UK and Welsh governments.

It said that it considered the overall ‘stretch’ across costs, outcomes and the
allowed return on capital and where appropriate made adjustments to its
approach at draft determination which reduced the level of revenue challenge
to companies. These adjustments included reducing the frontier shift estimate
from 1.5% to 1.1% per year, refining its approach to base cost modelling by
including 2018-19 data, amending the way that catch-up and frontier shift
efficiency were applied, providing additional funding to reduce leakage for
better performing companies and reviewing the ‘stretch’ on water supply
interruptions and other PCs and adjusting collars to limit penalties in early
periods on specific outcomes. It concluded that the overall challenge across
costs, outcomes and the allowed return on capital in the final determination
was stretching but achievable, and that the final determination s were
financeable.

In presenting the PR19 determinations,® Ofwat stated that it was a £51 billion
package over 5 years, which included £13 billion for new and improved
services that go above and beyond water companies’ day-to-day operations.
It said this includes more than £1 billion to reduce the impact of flooding
across England and Wales, and measures to ensure companies work

85 Ofwat said it applied a three stage appraisal of such company specific claims for cost of capital adjustments,
that (i) there was evidence the level requested was appropriate, (ii) customers were adequately compensated
from the increased cost and (iii) there was evidence of customer support for the increased cost.

86 See Ofwat (2019) PR19 final determinations — overview of companies’ final determinations.

64


https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Overview-of-final-determinations.pdf

together to solve long-term drought resilience challenges. It pointed to almost
£500 million allowed to support 17 major resilience schemes, including
developing new water resources and the transfer of water across the country.
It said there would be reduced pollution (reducing pollution incidents by 30%),
stretching targets on customer service, supply interruptions, bursts, leakage
(cut by 16%), and increasing help for vulnerable customers. It also introduced
a £200 million innovation fund. It said these measures would take place
alongside an average 12%, or about £50 in each year, fall in customer bills,
before inflation, achieved as a result of a £6 billion efficiency challenge and
lower financing costs.

2.108 Ofwat reported that the relative materiality of its allowed Totex costs across
the whole of PR19 were: 68% modelled base costs; 7% unmodelled base
costs; 17% enhancement costs and 8% retail costs.®”

Main Parties’ views on the context and themes of PR19

Ofwat’s view on the context of the PR19 determination

2.109 We first set out some of Ofwat’s views on the context of the PR19
determination and the Disputing Companies’ responses to this.

2.110 Ofwat said that based on its duties and the SPS from the UK and Welsh
governments, it set four key themes for PR19: 8

e Great customer service — It challenged companies to do much more to
understand customers’ needs and reflect them in their business plans.

e Long-term resilience in the round — It encouraged companies to consider
all aspects of resilience, including operational, corporate and financial
resilience, in line with its resilience planning principles.

e Affordable bills — Recognising that water is an essential service, it said it
expected companies to understand and address affordability concerns for
both current and future customers.

¢ Innovation — In order to deliver on the above themes, it said companies
needed to innovate to deliver more of what matters to customers and the

87 Ofwat, PR19 final determinations: Securing cost efficiency technical appendix, Figure 3 page 11.
88 Ofwat, Reference of the PR19 final determinations: Overview, paragraph 3.14.
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environment, including developing new ways of working and building on
best practice from within and outside the water sector.

2.111 Ofwat said that from the initial development of the PR19 methodology Ofwat
had been clear with companies that the price review was not going to
preserve the status quo.® It said the sector faces profound challenges, such
as climate change, population growth and shifting customer expectations and
the sector as a whole needed to strengthen its operational performance to
provide reliable and affordable services against these challenges. It said it
was important to set a stretching but achievable level of overall challenge, so
customers pay no more than efficient costs and receive high quality services
from their water company.

2.112 Ofwat said that since privatisation, the water sector has made significant
improvements in service delivery. However, it said in recent years company
performance has stagnated and even deteriorated on a number of measures:

(a) since 2011, productivity growth in the sector has effectively been zero,
even after allowing for quality improvements;

(b) at PR14, more than half of companies achieved the historical upper
quartile on the upper quartile common PCs by the first year of the price
control — then improvements stagnated in 2017-18 and 2018-19; and

(c) over the past two decades, despite material technological progress, the
sector has achieved little overall reduction in leakage. Ofwat said that
overall leakage level declined following privatisation by 37% between
1994-95 and 2000-01. However, since then it has shown little change.
Between 2012-13 and 2018-19 overall leakage has increased by 2.3%
(although it fell by 7% in 2019-20).

2.113 It said in a number of areas, some companies have performed relatively well
in recent years, while others have lagged behind. Hence overall sector
performance tends to mask significant gaps in the relative performance of
individual companies. On leakage, some individual companies have made
large improvements, including Portsmouth reducing leakage by 17% and Dwr
Cymru by 8% since 2012-13 whereas there had been increases by 25% for
Southern Water and by nearly 10% for Yorkshire.

2.114 It said some companies demonstrated at PR14 that delivering high quality and
high efficiency at the same time is achievable. For example, Portsmouth and

89 Ofwat views from Reference of the PR19 final determinations: Introduction and overall stretch on costs and
outcomes — response to cross-cutting issues in companies’ statements of case.
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Wessex Water have achieved upper quartile performance on a number of
service measures whilst also achieving high cost efficiency.

2.115 It noted though that companies, on average, have tended to outperform the
cost allowances set in past determinations. It was concerned that some
companies have continued to pay high dividends to investors throughout the
PR14 period (see paragraphs 2.78-2.79). Ofwat expressed concern about the
adoption of complex highly geared financial structures, payment of high
dividends and loans from the regulated companies to shareholders, and
service failures and misreporting.

2.116 Ofwat pointed to sections of certain independent reviews of water and other
regulated sectors which, among other issues, have criticised regulators for
repeatedly setting over-generous controls, resulting in investors earning
excess returns and customers paying higher bills than necessary. For
example:

(@) The EFRA Select Committee (2018) Regulation of the water industry
report stated — ‘In the absence of real competition in the sector, Ofwat
must strike a difficult balance between consumer interests and making it
financially worthwhile for water companies to satisfy their investors. That
balance has been skewed in favour of the latter. The regulator’s proposals
to ‘balance the sector’ are now heading in the right direction but we are
sceptical about whether they go far enough.’®°

(b) The National Infrastructure Commission (2019) Strategic investment and
public confidence report stated ‘In future price controls, regulators should
take direct account of information asymmetries in assessing the WACC
and total expenditure allowances, ‘aiming off’ to ensure a fair outcome for
consumers and investors’.%’

(c) Citizens Advice (2019) — Missing billions report said ‘Regulators have
allowed water, energy, broadband and telephone networks to overcharge
customers by £24.1 billion over the past fifteen years’. 'These
overpayments partly occurred because regulators made forecasting
errors. They predicted that costs, such as debt, would be higher than they
in fact were. Regulators also over-estimated how risky these businesses
were for investors’.%?

9% EFRA Select Committee (2018), Regulation of the water industry, paragraph 56
91 The National Infrastructure Commission (2019), Strategic investment and public confidence report, p16
92 Citizens Advice (2019), Missing billions report
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2.117 Ofwat said this stagnation in sector performance, despite significant
improvements since privatisation, led it to conclude that there needed to be a
step change.

2.118 The Disputing Companies, while acknowledging that it was appropriate for an
economic regulator to seek to push for improvements in productivity,
efficiency and service, disagreed with elements of Ofwat’s views on these
issues. For example: %

(@)

(b)

(c)

The companies disputed that there had been excessive returns to
shareholders or that such an observation applied to them. Yorkshire said
during AMP6,%* it had reinvested all outperformance in better service
levels for customers and when considering only dividends that are not
immediately returned to Yorkshire as interest, it paid among the lowest
amount in dividends of the WASCs during that period.% Bristol denied
that the characterisation of companies outperforming their base returns
and returning high dividends to shareholders applied to it.°¢ Anglian said
its shareholders had shown their long-term commitment to the sector,
through conservative dividend policies in AMP6, and in AMP7 planned to
pay no dividends to shareholders outside the Anglian Water Group.®’

The Disputing Companies noted that the regulatory system deliberately
provided incentives to companies to outperform against allowances in
order to drive efficiencies which were then built into subsequent price
controls. Anglian said its track record showed it had paid dividends to
shareholders when it has delivered strong performance, and submitted
that this is precisely the outcome that the incentive-based regulation
system aims to deliver.®® Similarly, Northumbrian said that Ofwat had
previously recognised the benefits for customers of outperformance but
was now characterising outperformance as simply ‘underspending’ and
failing to identify whether it considers each instance of underspend to be
efficient or inefficient.®®

The Disputing Companies disagreed with Ofwat’s characterisation of low
productivity growth in the sector, arguing that Ofwat was using

9 These are a few illustrative examples, specific arguments against Ofwat's implementation in PR19 are
addressed throughout this provisional determination report.

94 Price limit periods are sometimes known as AMP (Asset Management Plan) periods. AMP6 is so called
because it was the sixth cycle, covering 2015 to 2020, since the water industry was privatised in 1989. AMP7
covers the PR19 period, ie 2020-2025.

9 Yorkshire's Reply to Ofwat’s Response, 1.1.20d

9 Bristol's Reply to Ofwat’s Response, p8

97 Anglian SoC, paragraph 159

98 Anglian’s Reply to Ofwat’'s Response, paragraph 5

99 Northumbrian’s Reply to Ofwat’'s Response, paragraph 655
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inappropriate time periods for the comparisons (in particular that the
comparison was heavily weighted towards pre-financial crisis
performance disregarding industrial performance over the last 13 years)
or based the comparisons on a selective range of best performing
sectors. 1%

(d) On leakage, Yorkshire said in previous price reviews, water companies
were required to set leakage targets by reference to the ‘sustainable
economic level of leakage’ (SELL, see paragraph 8.10). Therefore, sector
performance had reflected this regulation, whereas Ofwat had moved
away from this only in PR19 in favour of target levels of leakage
reduction.'’

The Main Parties’ views on interpretation of duties

2.119 As is evident from the Disputing Companies’ reasons for rejection of Ofwat’s
determinations (see paragraphs 2.131 to 2.157(f)), there were some broad
disagreements with how, in their perception, Ofwat had discharged its duties
in the determinations.

2.120 A key theme in the case of most of the Disputing Companies was that Ofwat
had chosen to implement a step-change in regulation, to stretch the
performance of the companies as a result of its perception that previous
regulation had been overly generous.’®? The consequence was that they
believed the consumer objective had been prioritised at the expense of other
objectives, and an emphasis on limiting customer bills had led to an overly-
narrow interpretation of the consumer objective. In particular they claimed that
insufficient priority had been given to the resilience objective, and that the
determinations did not allow the companies to properly finance their activities.

2.121 For example, Yorkshire told us:

one of [Yorkshire’s] key concerns with the is that in an effort to address
the perceived shortcomings in previous price controls by focusing on
reduction in customer bills, Ofwat has not found the right balance between
short-term price cuts on the one hand and the capital expenditure needed
to ensure long-term resilience and sustainability on the other. In other
words, Ofwat appears to have elevated its secondary duty to promote

100 For example, Yorkshire SoC, paragraph 199

101 Yorkshire SoC, paragraph 32

102 Bristol did not run this balance of objectives arguments although it did draw attention to the step-change in
performance metrics, a much lower WACC, an asymmetric cost sharing rate and a GOSM moving the balance of
risk of the package towards the downside. Bristol Statement of Case paragraph 717.

69


https://assets.publishing.service.gov.uk/media/5e8dc82686650c18cc99f228/_Yorkshire_Water_-_PR19_redetermination_Statement_of_Case__02.04.2020__--.pdf
https://assets.publishing.service.gov.uk/media/5e8dc82686650c18cc99f228/_Yorkshire_Water_-_PR19_redetermination_Statement_of_Case__02.04.2020__--.pdf

economy and efficiency above its primary duty to customers, to the
maintenance of the resilience of [Yorkshire]’s infrastructure and to the
financeability of [Yorkshire]'s operations. 103

2.122 Anglian told us:

Almost every aspect of Ofwat's FD falls short of providing Anglian
with the means to carry out the work necessary to meet the stated
preferences of its customers and the requirements set by the
quality regulators — the Environment Agency and the Drinking
Water Inspectorate — in terms of water quality and
environment. 104

Anglian does not consider this represents a proper balancing of
Ofwat's regulatory duties, particularly regarding financeability and
resilience.'% Ofwat's FD appears heavily weighted towards a
narrow and short-term interpretation of the consumer duty in the
form of low bills for this price control period.'% This approach is at
the expense of wider consumer and environmental interests both
now and in the future, long-term operational resilience to growth
and climate change, and the ability of companies to finance the
proper performance of their functions.'%” Ofwat's approach is also
incompatible with the Government's SPS as the focus on low bills
prevents Anglian from delivering best value solutions in the long-
term, taking into account wider environmental and social impacts
and customers' stated priorities. %8

2.123 Northumbrian said:

We consider that Ofwat has failed to discharge its statutory duties
by creating an unequal balance between the primary duties
...Ofwat has erred in prioritisation of short-term customer bill
reduction over the promotion of longer-term investment and
Resilience Objectives.'%®

2.124 The Disputing Companies also told us that Ofwat had ignored evidence from
customers that they assigned great importance to resilience and
environmental objectives and that bill reductions were somewhat less of a

103 Yorkshire SoC, paragraph 55

104 Anglian SoC, paragraph 20

105 Anglian SoC, paragraph 38

106 Anglian SoC, paragraph 39

197 Anglian SoC, paragraph 40

108 Anglian SoC, paragraph 43

109 Northumbrian SoC, paragraph 134
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2.125

2.126

2.127

priority. They said that this was in conflict with Ofwat’s proposed methodology
for PR19 which had required companies to undertake extensive customer
research to shape and inform their business plans. For example,
Northumbrian said:

Customer engagement was a key building block for Ofwat’'s PR19
methodology and we carried out extensive customer engagement
alongside robust challenge and scrutiny from the independent
Water Forums in developing our [business plan] BP19. That
engagement demonstrated that our customers were not singularly
focused on short-term bill reductions...[Ofwat’s] FD19 reflects an
unduly narrow view of the Consumer Objective, with bill reduction
prioritised at the expense of other customer concerns...FD19’s
emphasis on short-term bill reductions ignores other, equally
relevant, customer priorities...FD19 risks promoting inter-
generational unfairness. 9

The Disputing Companies said that in general Ofwat had not taken account of
customer evidence. Bristol told us ‘Based on the final determination, we do
not believe there is a single example of Ofwat diverting from its calculated
range [of ODI rates] for customer evidence’.'"!

Ofwat told us that it had been clear to companies throughout the PR19
process that the price review was not going to preserve the status quo.''?
Rather, it had concluded that there needed to be a step change.'3

Ofwat disagreed with the Disputing Companies’ contention that it had not met
its statutory duties, arguing that the companies’ points were disagreements as
to the merits of its decisions. It said this was an exercise of regulatory
judgement, in which the regulator strikes a balance between the objectives set
out in the Act read in the light of the SPS, the evidence and its own
experience and expertise.'* It said it had been motivated by all of its statutory
duties, protecting customer interests and finding the right outcome in light of

10 Anglian SoC, paragraph 137138.

"1 Bristol SoC, annex 4 paragraph 25

12 Ofwat Reference of the PR19 final determinations: Introduction and overall stretch on costs and outcomes —
response to cross-cutting issues in companies’ statements of case, paragraph 1.1

13 Ofwat Reference of the PR19 final determinations: Introduction and overall stretch on costs and outcomes —
response to cross-cutting issues in companies’ statements of case, paragraph 2.11

"4 Ofwat Reference of the PR19 final determinations: Introduction and overall stretch on costs and outcomes —
response to cross-cutting issues in companies’ statements of case, paragraph 3.12
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the duties in the round, including looking to the long term, and making sure
companies can earn a reasonable return and can finance their functions.''®

2.128 It said it had taken account of challenges to the sector such as climate
change, population growth and shifting customer expectations. To address
this, it needed the sector to strengthen its operational performance. It said
PR19 had challenged the companies to achieve this, without asking
customers to pay extra for inefficiency or to accept lagging performance, or
indeed to pay out inflated returns to investors.'®

2.129 It said that by challenging inefficiency, it had saved customers £6 billion
across England and Wales without compromising services.!"” But it said it did
not aim for a particular level of customer bills as part of the price review,
rather the level of bills is a product of the different elements of the price
review, which in turn contribute towards the company’s revenue allowance.''®
It said its final determinations would significantly increase the resilience of the
water sector, allowing £13 billion of investment for new and improved services
and to tackle environment challenges, above and beyond what companies
need to do as part of their day-to-day operations, funding solutions to long-
term drought resilience challenges in the south and south east, provide
protection from flooding and investment in major new infrastructure across
England and Wales.""?

2.130 Ofwat said that some companies had suggested that Ofwat had failed to
satisfy its duty in relation to the consumer objective because it had not
adopted preferences indicated by their customers through the customer
engagement process.'?° Ofwat said this was a misrepresentation,'?' as the
customer research provided by companies is just one input it asked
companies to consider in setting PC levels alongside for example cost benefit
analysis, comparative performance, historical information, minimum
improvement possible, maximum level attainable and expert knowledge. It
said it had applied a wider set of tests than just evidence of customer

115 Ofwat Reference of the PR19 final determinations: Introduction and overall stretch on costs and outcomes —
response to cross-cutting issues in companies’ statements of case, paragraph 1.6

116 Ofwat Reference of the PR19 final determinations: Introduction and overall stretch on costs and outcomes —
response to cross-cutting issues in companies’ statements of case, paragraph 1.1

"7 PR19 final determinations: Overview of companies’ final determinations.

118 Ofwat Reference of the PR19 final determinations: Introduction and overall stretch on costs and outcomes —
response to cross-cutting issues in companies’ statements of case, paragraph 2.17

119 PR19 final determinations: Overview of companies’ final determinations

120 Ofwat Reference of the PR19 final determinations: Introduction and overall stretch on costs and outcomes —
response to cross-cutting issues in companies’ statements of case, paragraph 3.109

21 Ofwat Reference of the PR19 final determinations: Introduction and overall stretch on costs and outcomes —
response to cross-cutting issues in companies’ statements of case, paragraph 3.110
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support,'?? and that customer engagement was not intended to replace either
the role or judgement of Ofwat.'? It said that there are areas where
customers are not best placed to determine whether a company’s business
plan is appropriate, for example, in determining whether companies’ proposed
PCs are stretching but achievable in relation to PC levels.'? It said
companies’ customer research varies in quality and so it needed to scrutinise
and, where appropriate, challenge the results of companies’ customer
research, based on the wider set of information available to it."%®

Reasons for the rejection by the four companies

2.131 Under their licence conditions, where a water company disputes Ofwat’s
determination following a periodic review, it can give notice, within two months
of the determination, requiring Ofwat to refer the matter to the CMA for a
further determination.26:127

2.132 The four Disputing Companies did not accept the PR19 determinations. We
now summarise their reasons for not accepting them, as set out in their initial
statements of case.

2.133 Apart from their view on how Ofwat had applied its interpretation of the
balance of duties (see paragraphs 2.119 to 2.130), the main themes identified
by the Disputing Companies included that Ofwat had:

(a) provided insufficient funding to deliver business plans (see Figure 2-3)
including enhancement expenditure to improve resilience;

(b) failed to recognise the link between costs incurred and delivering higher
levels of service (the ‘cost-service disconnect’);

(c) inappropriately settled on too low a cost of capital;

(d) given insufficient weight to evidence on the views of customers; and

1220fwat Reference of the PR19 final determinations: Introduction and overall stretch on costs and outcomes —
response to cross-cutting issues in companies’ statements of case, paragraph 3.113

123 Ofwat Reference of the PR19 final determinations: Introduction and overall stretch on costs and outcomes —
response to cross-cutting issues in companies’ statements of case, paragraph 3.114

124 Ofwat Reference of the PR19 final determinations: Introduction and overall stretch on costs and outcomes —
response to cross-cutting issues in companies’ statements of case, paragraph 3.115

125 Ofwat Reference of the PR19 final determinations: Introduction and overall stretch on costs and outcomes —
response to cross-cutting issues in companies’ statements of case, paragraph 3.116

126 Condition B Part V; section12(2)(b) WIA 91.

127 Under s.12(3) WIA91, it is the duty of Ofwat on request by the water company to make the reference to the
CMA.
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(e) increased levels of risk for companies (notably from asymmetric ODIs)
and together with the other elements of the determination this had
undermined financeability.

2.134 Figure 2-3 shows for the four Disputing Companies their historic (PR14) Totex
allowances, the companies’ final business plan funding requirements, and the
PR19 allowance set by Ofwat, based on Ofwat’s figures.

Figure 2-3: Disputing companies’ Totex allowances relative to final business plans and historic
(PR14) Totex, £million over 5 years

7,000
6,000

5,000

4,000
3,000
2,000
1,000
HEe

Anglian Bristol Northumbrian Y orkshire

o

mHistoric totex ®BP Totex ®Final Determination Totex

Source: CMA, based on Ofwat figures

2.135 The percentage differences between the business plan requirement and
allowed Totex were: Anglian 11.7%, Bristol 6.5%, Northumbrian 5.8% and
Yorkshire 6.4%.

2.136 Each company also raised a variety of issues as described below. Further
details and supporting evidence are referenced throughout the report in
relation to specific issues.

Anglian

2.137 Anglian told us that it had submitted an ambitious business plan which
enjoyed wide customer support gained through an extensive customer
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2.138

2.139

2.140

engagement process.'?® Its plan proposed what it considered to be stretching
targets for outputs and cost reductions, with a claimed step change in
investment and service level improvements relative to the previous AMP.12°

Anglian told us that its plan had been co-created with customers through a
detailed and extensive customer engagement process. It submitted that its
Customer Engagement Forum believed that the plan faithfully reflected the
preferences expressed by customers. When offered the choice between
investing now for better and more resilient services and improved
environmental outcomes rather than postponing investment and focussing on
reduced bills, Anglian submitted that customers overwhelmingly favoured the
former approach.'3°

Anglian believed its plan had been tested for efficiency and exposed the
company to a fair balance of downside risks should it underperform, alongside
upside opportunities should it deliver.'3!

Anglian felt the Ofwat FD failed to deliver a fair balance and did not provide
best value for customers.'3? Its main disputes with the final determination
were that:

(a) Cost allowance errors: it failed to recognise the higher costs the company
faces which result from its high performance relative to the sector, new
service obligations and higher capital maintenance needs, consequently
underfunding Anglian’s base expenditure requirements by £265 million;"33

(b) Enhancement errors: it underfunded Anglian’s enhancement plan, which
the company felt was largely driven by statutory obligations, by
£161 million;134

(c) Growth errors: it provided a major shortfall on growth allowance (valued
by the company as £318 million), both by ignoring what the company felt
were important categories of cost in relation to new connections, as well
as by providing a reconciliation mechanism which the company felt would
not fully compensate them in the event growth was higher than Ofwat
estimated; 3%

128 Anglian SoC, p3
29 Anglian SoC, p3
180 Anglian SoC, p3
131 Anglian SoC, p3
132 Anglian SoC, p4
133 Anglian SoC, p4
134 Anglian SoC, p4
135 Anglian SoC, p4
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2.141

2.142

2.143

(d) That these three elements summed to a total claimed shortfall of
£744 million (around a 12% difference). Anglian also highlighted the
importance of the distinction between capital and operating expenditure
and alleged there had been a misallocation. It observed that whilst the
final determination provided an uplift of £678 million in capital expenditure
allowance since AMPG, this was insufficient and came with a
simultaneous reduction of operating expenditure allowance of £91 million
compared to AMPG;'36

(e) Elsham scheme and metaldehyde programme: The company further took
issue with the final determination on the basis that it left the company
exposed to significant contingent costs of £190 million in relation to the
Elsham scheme and metaldehyde programme by offering a reconciliation
mechanism the company claimed had no practical effect; and

() ODls: Anglian believed that the ODIs in Ofwat’s FD were significantly
skewed toward penalties over rewards. It believed the ODI package to be
incoherent because it was based on an inconsistent view of an upper
quartile notional company, ignored customer views and would penalise
Anglian even if it delivered significant improvements.

As a consequence of these perceived flaws in the final determination, Anglian
argued that the overall final determination package would create the ‘near-
certain’ prospect of it making a financial return for investors which was below
Ofwat’s view of the WACC. It also said that Ofwat’s assessment of WACC
was significantly less than Anglian’s actual cost of capital. In particular, it felt
this had occurred due to Ofwat ignoring its actual cost of embedded debt.'3”

The consequential challenges to financeability it highlighted were, Anglian
argued, evidenced by the fact at least one of the rating agencies had
subsequently downgraded their ratings for nine of the Ofwat regulated water
companies and placed a further company (Northumbrian) on negative
watch.’3 In its view, Ofwat’s advancement of PAYG revenues to assist with
financing had brought them above natural levels, above what companies
requested or customers supported, and did not change rating agency views.

Anglian stated that Ofwat had missed an opportunity to set stretching targets
to meet what Anglian considered was the need for a step change in resilience
and performance, whilst still allowing some bill reduction, because it had
instead prioritised large short-term bill reductions. The consequence of this, it

136 Ofwat told us that the gap between Anglian’s final requested cost and the allowance in PR19 was £732

million.

187 Anglian SoC, p5..
138 Anglian SoC, p5
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2.144

2.145

argued, was that Anglian would be forced to cut back on asset maintenance
activity, undertake short term fixes, and delay service, resilience and
environmental improvements. It stated that this would mean investment costs
being deferred so that future customers would have to bear them, resulting in
intergenerational inequity and poor value for money compared to the
proposed business plan, and could undermine the reputation of the industry
and regulators.13°

Anglian referred to a cost-service disconnect in Ofwat’s price control,'4°
whereby Ofwat had rejected the existence of a trade-off between cost
reduction and quality but had not evidenced reasons for doing this. Instead, it
argued, Ofwat’s approach unduly benchmarked high-quality networks against
the costs of low-quality networks, treating the additional costs for the former
as inefficiency. It told us Ofwat undervalued quality and as a consequence
both failed to provide sufficient funding for high performers like Anglian, and
also created a long run incentive for mediocre performance. Anglian argued it
was particularly exposed on leakage, where it is the frontier performer.4’

Finally, Anglian raised concerns about the GOSM. The company disagreed
that gearing above the threshold levels poses an inherent risk to customers,
and it stated the approach also ignored countervailing benefits higher gearing
provides to customers. It argued that Anglian’s equity investors have
repeatedly demonstrated a commitment to invest in the business on a
long-term basis and argued that they were entitled to earn a reasonable return
on the basis of that investment and risk exposure.’#?

Bristol

2.146

2.147

Bristol described the 2020-25 business plan it submitted to Ofwat as
innovative and ambitious. It believed the plan to be built upon extensive
customer engagement, upper quartile cost efficiency and stretching service
performance targets to meet customers’ needs, balanced with the investment
needed to meet current and future requirements. It reported that Ofwat had
recognised the strength of the engagement and of customer support for
ambitious service levels on areas such as leakage and supply interruptions. '3

Bristol said it was supportive of Ofwat aims and objectives for PR19 and
agreed with Ofwat’s overall vision for the water sector. It felt that there was

189 Anglian SoC, p6
140 Anglian SoC, p218
141 Anglian SoC, p218
142 Anglian SoC, p6
143 Bristol SoC, p1
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agreement or close alignment on many aspects of its plan, including on PCs,
ODls and resilience investment. There was no dispute over retail controls, nor
over ‘significant elements’'#4 of the wholesale controls. Bristol reported that its
Board was reluctant to make a third consecutive reference to the CMA, but
did so after careful consideration ‘on the grounds that Ofwat’s FD was not
financeable for a small WOC like Bristol Water’.'4%

2.148 It described Ofwat as having made a series of specific decision-making errors
which mean it cannot efficiently finance delivery of its plan for customers.4¢
These errors, in Bristol’'s view, were:

(a) Cost of capital errors:

(i) It said the ‘most concerning and by far the most fundamental issue’
was its belief Ofwat had set the cost of capital too low. It argued that
Ofwat had failed to apply a Company Specific Adjustment uplift on
their cost of debt for its small size and that this, alongside other
errors, meant it could not earn a reasonable rate of return on efficient
costs in the 2020-25 period. This, it observed, had occurred despite
what it described as ‘significant regulatory precedent’'#” established
by references to the CMA in 2015 and the CC in 2010, and despite
having provided robust evidence that it faced higher financing costs
than the notional company.

(i) Bristol argued that Ofwat had also not considered precedent from
previous references on the cost of equity, where it felt it had
evidenced that higher operational gearing circumstances for smaller
WOCs meant an uplift was required.'48

(iii) Bristol also observed that Ofwat had cut industry cost of capital
parameters for the PR19 period to levels not supported by the
evidence, whilst also making errors in the setting of total market
return (TMR), risk-free rate (RFR), asset beta, debt beta and the ratio
of new to embedded debt.™9

(b) Cost allowance errors: Bristol objected to the £30 million cost challenge
Ofwat imposed on its base costs, arguing that this challenge goes beyond
upper quartile benchmarks and is inconsistent with the high-quality

144 Bristol SoC, p1
145 Bristol SoC, p1
146 Bristol SoC, p1
147 Bristol SoC, p1
148 Bristol SoC, p1
149 Bristol SoC, p2
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2.149

service Bristol proposed for customers. It believed Ofwat made unjustified
assumptions on industry wide productivity improvements and also made
incorrect cost adjustments to some items, for example on the costs of
abstraction from the Gloucester and Sharpness canal (G&S canal).'*®

(c) Balance of risk errors: Bristol believed that Ofwat had imposed a series of
financial incentives which expose the company to downside risk, thus
compromising the financeability of the business and its ability to deliver a
reasonable return for shareholders. Specifically, it took issue with:

(i) the penalty rate for ODls, which it stated was set too high;

(i) the asymmetric Totex risk sharing mechanism, which meant Bristol
must bear 60% of any cost overruns, but can retain only 40% of
underspend; and

(iii) the imposition of the GOSM in circumstances where gearing is not
expected to increase as part of the business plan.'®’

Bristol argued that the combined impact of these balance of risk decisions
was that it could not reasonably be expected to maintain an investment grade
credit rating, deliver reasonable return for shareholders, or retain sufficient
financial resilience to weather even minor shocks. Given these observations,
Bristol felt that a financeability error had also been made, whereby the Ofwat’s
FD was ‘not financeable for a relevant notional (small water only) financial
structure for a company like Bristol water’.'%?

Northumbrian

2.150

2.151

2.152

Northumbrian told us that its business plan offered the largest bill reduction of
any company in the water and wastewater sector alongside improving and
delivering above average levels of service and investment in resilience and
sustainability and that it had strong support from customers.

Northumbrian submitted that PR19 failed to achieve the right balance in the
round, in both the short and long-term, and that Ofwat had failed to discharge
its duties under the Water Industry Act.

Northumbrian also said that Ofwat had failed to meet its statutory duty to
further the resilience objective. Northumbrian said that, overall, Ofwat’s
approach had misrepresented the consumer objective and not given enough

150 Bristol SoC, p2
151 Bristol SoC, p2
152 Bristol SoC, p2
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weight to the resilience objective by prioritising short-term bill reductions over
the need for these schemes.

2.153 Northumbrian told us that PR19 failed to provide the efficient costs that the
company needs to fulfil its functions. It said that the efficiency challenges set
by Ofwat fail to reflect the reasonable cost pressures faced by Northumbrian
and the degree to which those costs are within management control.

2.154 Northumbrian said that its customers have said they do not want a reduction
in bills at the expense of long-term resilience and the risk of increased bills for
future generations. Northumbrian also said Ofwat’s interventions create
inter-generational unfairness by prioritising short-term bill reductions and
deferring major investments that it argued are necessary to improve resilience
in both areas it operates.

2.155 Northumbrian’s main issues with Ofwat’s FD were:

(a) Cost of capital errors: Northumbrian said that Ofwat had made errors in
setting the WACC. Northumbrian told us that while it accepted some
reduction from PR14 was supported by evidence, it did not agree that
such a substantial reduction was justified.’>3

(b) Financeability: Northumbrian told us that Ofwat’s approach to
financeability was not sustainable and created unacceptable levels of risk
for the company. Northumbrian argued that in this instance Ofwat had not
discharged its duty to require that companies can finance their functions,
including by reference to securing reasonable returns on their
investments. Northumbrian said that the combination in PR19 of, in its
view, unrealistically low-cost allowances, challenging and stretching
performance measures and asymmetrically and downwardly skewed
ODlIs has materially increased risk exposure for the company.

(c) Northumbrian raised specific points about a number of issues in PR19
including:

(i) Business Rates: Northumbrian said that Ofwat’s proposed funding for
business rates did not reflect the degree of management control and
variability and would likely result in a funding shortfall.

53 Northumbrian SoC, paragraph 1.34
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(i) Abstraction Charges: relating to abstraction charges charged by the
Enivronment Agency for the Kielder Transfer Scheme (KTS), which
Northumbrian said had not been appropriately funded.%

(iii) Resilience: Northumbrian referred to two specific resilience schemes:
a scheme to reduce the risk of internal sewer flooding in the North
East of England; and the Abberton to Hanningfield transfer main
designed to tackle water demand issues in Essex and Suffolk.

(iv) Phosphorus removal: Northumbrian submitted that Ofwat was
inconsistent in its approach towards setting allowances for
Phosphorus removal (P-removal).

(d) Grants and Contributions: Northumbrian said that in the Grants and
Contributions model, Ofwat made an adjustment to add a one-off
contribution of £14.4 million to the Grants and Contributions component of
the projected water network plus control. Northumbrian told us that this
was an error as it double counted a contribution that was already included
in the infrastructure charge receipts.'%®

(e) Industrial Emissions Directive: Northumbrian told us that compliance with
the Industrial Emissions Directive (IED), an EU instrument regulating
pollutant emissions from industrial installations, will require it to make
one-off structural changes to many of its facilities. Northumbrian said that
PR19 does not allow sufficiently for the potential costs it is likely to incur in
complying with the IED."56

Yorkshire

2.156 Yorkshire told us that its business plan was arguably one of the most
ambitious in the sector and met Ofwat’s objectives of driving improvements in
service to customers alongside a step change in efficiency. Yorkshire also told
us that its business plan and long-term strategy received high levels of
customer support.'%?

2.157 Yorkshire’s main issues with Ofwat’'s FD were:

154 a regional water grid constructed in the late 1970’s which transfers water across Tyneside, Wearside, and
Teesside. Northumbrian told us this could leave it exposed to a windfall loss of £8.25m in the first year of AMP7
under PR19.

155 Northumbrian SoC, paragraph 964 and 966

156 Northumbrian SoC, paragraph 918 and 923

57 Yorkshire SoC, paragraphs 1, 5. 128
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(@)

(b)

(c)

(d)

(e)

Cost of capital errors: Yorkshire submitted that Ofwat had set the WACC
too low. The company told us that Ofwat had failed to ensure that the
notionally efficient firm can raise finance on reasonable terms and failed
to ensure the notionally efficient firm was investable. Yorkshire also told
us that Ofwat had failed to correctly calibrate key incentives and
introduced an inappropriate GOSM. %8

Cost modelling errors: Yorkshire submitted that flaws in Ofwat’s cost
modelling has meant that it allowed the company insufficient funding to
deliver its business plan.’®® Yorkshire told us those flaws included:
unevidenced efficiency benchmarks, flawed and incorrectly applied
frontier shift and a failure to account for all relevant real price effects.

Enhancement errors: Yorkshire also told us that Ofwat’s enhancement
models were simple and as such were likely to have omitted important
cost drivers.’® The company gave an example that only the third of
Ofwat’s models for P-removal accounts for the impact of the Urban Waste
Water Treatment Directive (UWWTD). Specifically in relation to P-
removal, Yorkshire told us that when Ofwat introduced the third model it
averaged the outcomes with the two original models, lowering the impact
of the UWWTD on Yorkshire’s estimated efficient cost by £29 million. 6

Performance assessment errors: Yorkshire said that Ofwat assumed in
PR19 that service improvements could be achieved by making efficiency
savings.'®? Yorkshire argued that Ofwat’s position in PR19 was
indefensible because it relied upon a ‘backward looking’ assessment of
performance at PR14 and relied upon econometric models using an
‘implausibly’ low estimate for the additional cost to an efficient company of
meeting Ofwat’s stretching leakage PC. Overall, Yorkshire said that Ofwat
had failed to properly account for the interaction between costs and
performance.

PCs and ODIs: Yorkshire told us that in respect of PCs and ODls, Ofwat
had made arbitrary and unjustified changes and, in doing so, replaced the
views of customers with the view of the regulator. Yorkshire said that
these changes do not reflect genuine differences between Yorkshire and
the rest of the industry.'63

158 Yorkshire SoC,
159 Yorkshire SoC,
160 Yorkshire SoC,
161 Yorkshire SoC,
162 Yorkshire SoC,
163 Yorkshire SoC,

paragraphs 16
paragraphs 188, 203
paragraph 195

paragraph 197
paragraphs 134, 142, 148
paragraph 153d
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() Yorkshire also raised specific points about a number of areas in PR19
including:

(i)

(ii)

(iif)

Internal Sewer Flooding: Yorkshire specifically raised this as a
concern referring to the higher proportion of properties with cellars in
Yorkshire than the industry average. Yorkshire told us that this was a
particular challenge for the company as over 70% of sewer flooding
instances occur in cellared properties.'64

Leakage: Yorkshire told us that Ofwat had substantially changed its
approach to leakage in PR19 and required companies to achieve at
least a 15% reduction in leakage during AMP7. Yorkshire said that it
supports Ofwat’s desire to reduce leakage but that additional costs
(outside of base costs) must be allowed.'%®

Drinking water quality: Yorkshire highlighted the target set in relation
to the quality and appearance of drinking water. The company told us
this was another area where regional differences impact its ability to
meet a more stretching target, due to the high proportion of upland
water sources and the type of water pipes (cast iron) in the area.6®

(iv) Resilience: Yorkshire told us that Ofwat’s decision in relation to the

(v)

company’s ‘Living with Water’ project in Hull and Haltemprice has
materially underfunded an innovative programme to strengthen the
resilience of the area against extreme flooding events. 67

Data input in PR14: Yorkshire said that in PR14 it made a data input
error in its submission to Ofwat that incorrectly reduced the amount of
revenue that it was entitled to recover from its customers. 168
Yorkshire said it uncovered this error when preparing its Annual
Performance Report for 2015-16 and told us that it had immediately
notified Ofwat. Yorkshire told us that Ofwat acknowledged the
company had made an error and agreed that this would be reflected
within PR19, however, Ofwat subsequently disallowed the adjustment
on the basis that it was not an unambiguous error.

64 Yorkshire SoC, paragraphs 160, 37

165 Yorkshire SoC, paragraphs 32, 162—165
166 Yorkshire SoC, paragraph 172

167 Yorkshire SoC, paragraphs 8, 120g, 318
168 Yorkshire SoC, paragraphs 205, 207—-208
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3.

Our approach

Introduction

3.1

In this section we set out our approach to the Disputed Determinations.

Our approach to the redetermination

3.2

3.3

3.4

3.5

The CMA has received four separate references and so we are making four
new price control determinations. The CMA is required to produce a report on
each reference made to it, which it must provide to Ofwat, and which sets out
definite conclusions on the questions or matters in the reference and reasons
for those conclusions.’®® Ofwat has referred the whole determination for each
of the Disputing Companies. Our provisional determinations for all of the
Disputing Companies are included in this report but we separately identify our
conclusions in respect of each of the Disputing Companies (see sections 12
to 15).

In carrying out the redetermination of the price controls, the CMA is required
to determine the reference in accordance with the principles which apply to
Ofwat under Part | WIA91,'70 je the CMA is required to make its
determinations in accordance with the primary and secondary statutory duties
set out in section 2 WIA91 (see paragraphs 2.55 — 2.57) and subject to the
same principles of best regulatory practice (see paragraph 2.58) and the need
to act in accordance with the SPS (see paragraph 2.59-2.60) as applied to
Ofwat when it made the Disputed Determinations.

As noted at paragraphs 2.65-2.66, the CMA exercises its own regulatory
discretion as to how to appropriately balance these statutory duties. As we
have explained in previous redeterminations,'”! we consider that each of the
primary duties is equally important and that they are intended to complement
one another and should not be applied in isolation. The secondary duties are
subordinate, or subject to, the primary duties but are still legal requirements of
which account must be taken.”?

Our approach to these provisional determinations has been to reconsider the
constituent blocks of the determinations following the structure used by Ofwat,

69 The Water Industry Act 1991, section 12(3C)

170 The Water Industry Act 1991, section 12(3)

71 CMA (2015), Bristol Water plc. A reference under section 12(3)(a) of the Water Industry Act 1991 (the CMA’s
Bristol PR14 Determination), paragraph 3.4

172 Bristol PR14 Determination, paragraph 3.4
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3.6

3.7

3.8

and to reach balanced, evidence-based conclusions on each of these
separately on their merits. In particular, we have maintained:

(a) Ofwat’s approach of setting four wholesale price controls (water
resources, water network plus, wastewater network plus, and
bioresources);

(b) separating our assessment into its major component parts around costs,
service, and financial returns;

(c) managing bioresources as an average revenue control; and
(d) setting a separate retail control.

We have then reviewed the overall balance of the provisional
redeterminations in the round to check whether they are consistent with all our
duties, including the financeability duty.

While we did not consider it would be sensible or practicable to adopt a wholly
different regulatory framework within the context of our redetermination, we
have noted that consideration should be given to aspects of the regime in the
future, for example see paragraph 4.181 on forward-looking capital
maintenance issues, paragraphs 6.115-6.116 in relation to cost-sharing and
whole-life costing, paragraph 8.98 on evaluating incentives to tackle leakage,
and paragraph 9.630 on alternative approaches to the GOSM.

As the CMA is making a fresh determination, we consider that the CMA
should examine any further issues that have arisen since Ofwat made the
Disputed Determination, as it has done in previous cases.'”® We are also able
to take account of current circumstances and information which is now
available, which may not have been available at the time of the original
determinations. The CMA can also seek further evidence.'”* Where there is
relevant additional and updated information available, produced since Ofwat’s
determination (including information, views and evidence produced and
provided to us by the Main Parties in the course of the redeterminations), we
have taken appropriate account of this to inform our determinations. In
general, we have considered updated market data, submissions and hearings
of the Main Parties and Third Parties, reviews of business plans and specific

173 Bristol PR14 Determination paragraph 2.15

174 Bristol PR14 Determination paragraphs 4.58, 5.157, 6.92 and 6.182 and Competition Commission (2010);
Bristol Water plc. A reference under section 12(3)(a) of the Water Industry Act 1991 (Bristol PR09 Determination)
paragraph 3.95
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3.9

3.10

3.11

3.12

3.13

projects, and the advice of engineering consultants, to reach these provisional
conclusions.

The scope of our determinations extends to all aspects of the price control
and not just the issues raised by the Main Parties. We were also conscious
that the redeterminations should not be construed as processes that would
necessarily lead to an outcome for the Disputing Companies better than the
Ofwat determination. We did not limit our assessment to the specific issues
raised by the companies in their statements of case and considered whether
the allowances set by Ofwat were too generous. We also considered other
areas of significance to the outcome not raised by the parties, and invited third
parties to tell us if there were any other areas they thought we should
consider.'75

We have adopted a proportionate approach given the time available to us and
have considered the extent to which issues are in dispute and/or are most
likely to impact significantly on the achievement of statutory duties. Thus,
some areas have been deprioritised (see paragraphs 3.16 to 3.27). In some
areas, where we have not identified superior alternative approaches to those
used by Ofwat, we came to a similar decision to those in Ofwat’s PR19
determinations. In places, our provisional findings on the determination may
be expressed in terms of revisions to or replacements of aspects of Ofwat’s
determinations.

For the same reasons of proportionality, other than where set out in our
report, we have broadly used the same approach as Ofwat to materiality, of
where issues warranted in depth analysis (for example the use of deep dives
on enhancement expenditure).

As part of its final methodology for PR19 Ofwat set expectations that the
companies should engage with customers on areas such as affordability,
improvements to customer service, resilience and the setting of PCs. All four
Disputing Companies told us that they had undertaken substantial
engagement with customers and took account of customer views when
finalising their business plans and that these views were not fully reflected in
Ofwat’s FD.

We consider that customer views are an important element in informing the
price review process, including gaining an understanding of ability and
willingness to pay, and views on the balance of priorities. There are also likely
to be substantial broader benefits of customer engagement in informing

175 CMA approach to water redeterminations, paragraph 9
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3.14

3.15

company operations, regardless of use in price review processes. However,
having examined examples of customer research, we consider that there may
be limits to the weight such evidence should be given when considering all
evidence in the round. This may derive from questions over the validity of
research methods and the fact that customers usually will not have
comparative information on other companies, as well as the extent to which
customers can reasonably be expected to comment meaningfully on complex
technical matters or evaluate between different alternative plans.

We have considered the submissions put forward by Ofwat and the
companies. In particular, we have looked at the extent to which we should
give weight to customer evidence on the basis of submissions put to us,
notably in section 7 in respect of PCs and ODIs. This will depend on the
particular context and issues involved as well as the type and quality of
research conducted. Our view is that customer research can be highly
informative in relation to particular issues, and that there is great potential for
development of customer research methodologies and its appropriate
application.

Water supply and wastewater services are essential to customers. We have
been mindful of the issue of vulnerable customers, both those who are
financially vulnerable, and so may face difficulties affording their water bills,
and those who are vulnerable for other reasons. Examples of such
vulnerability might include age, infirmity, illness, caring for dependents,
communications challenges and similar matters, which may affect the quantity
of water they need to use or could all make it more difficult for such customers
to engage with water companies, to represent themselves and ensure they
are receiving appropriate service. There are a variety of measures in use by
water companies to address these concerns, for example in running a priority
services register, offering help and advice, and offering social tariffs. While we
consider these extremely important, most of these measures offered by
companies and supervised by Ofwat lie outside the scope of the PR19 price
control. Where relevant to the price control (eg PCs and ODls in relation to
the priority services register), we have given these careful attention.

Prioritisation and deprioritisation of issues

3.16

3.17

The references to the CMA are references for the determination of new price
controls for each of the four water companies, not an appeal on specific
elements of Ofwat’s decision. Accordingly, we are not limited in our
consideration to arbitrating disputes between Ofwat and the companies.

While the CMA is able to address any aspect of the price controls in the
redeterminations, we have needed to prioritise our work given the limited time
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3.18

3.19

available. We consider it important to adopt a proportionate approach and to
scrutinise most closely the areas in the determinations that would have the
largest effect on customer prices and other outcomes, and the Disputing
Companies.

We have therefore been mindful of whether in respect to specific issues:
e any concerns have been raised by any Main or Third Party;
e we have identified any potential concerns;

e there is any precedent value or read across to other parts of the
redeterminations; and/or

e there is a significant scale of impact on current and future customer bills
and other outcomes such as service quality and resilience.

In our ‘Approaches document’ published on our webpage,'’® we invited
comments on our proposal of areas to deprioritise. We did not receive any
responses that challenged our proposed approach. The areas we
deprioritised are set out below. In these deprioritised areas, we have decided
that our provisional determinations will follow Ofwat’s approach. Where we
consider it would aid understanding of our provisional determinations we have
included information about that approach.'””

Household retail

3.20

Ofwat introduced separate household retail price controls in PR14 and took a
comparable approach in PR19. The decisions on retail are largely distinct
from the wholesale decisions and Ofwat presented its assessment of charges
for household retail charges as being a separate price control in its PR19
decisions. We have not made changes to these retail price controls (including
the associated residential retail reconciliation mechanism, and experience
measures (C-Mex and D-Mex)).""®

176 CMA approach to water redeterminations

77 However, there are in some cases consequential changes which need to be reflected, for example, certain
retail allowances flow from wholesale cost figures, and so if we revised these wholesale allowances we would
also need to update the consequential retail figures.

78 Citizens Advice submitted that it was inappropriate for Ofwat to make a retail margin adjustment to the WACC
as this is based on an assumption that debtors are the only relevant working capital item whereas many retail
customers pay in advance for water services, see Citizens Advice submission (6 July 2020). We have taken a
different approach to Ofwat’s retail margin adjustment, which affects wholesale revenue, rather than retail
revenue. This matter is considered in paragraphs 9.534-9.563
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Business retail

3.21 The four appointed water companies that have asked for a redetermination no
longer carry out a non-household retail business and so we have not
addressed this matter.

Bioresources reconciliation mechanism

3.22 Bioresources allowances are based on an allocation from the overall
wastewater allowance, which we have considered as part of the base
expenditure assessment. Ofwat’s methodology included a step to split this
allowance into a fixed and variable component. The variable component will
then be (ex-post, in 2024) scaled to reconcile with actual volumes of 'sludge’.
This acts as a symmetrical risk mitigation mechanism around the uncertainty
of actual outturn volumes. However, the effects of this reconciliation
mechanism appear relatively modest. No stakeholders have raised concerns
about this reconciliation mechanism. As an ex-ante control being set in PR19,
we consider that this reconciliation mechanism falls within the scope of the
redeterminations. However, for the reasons stated above, we have chosen
not to review it.

PR14 reconciliation

3.23 The PR14 reconciliation adjusts the revenue allowances calculated during
PR19 for various mechanisms specified during PR14. Other than one point
raised by Yorkshire (see paragraphs 11.9 to 11.59), we have not reviewed the
PR14 reconciliation adjustments.

Grants and contributions (other than one aspect of potential double-counting)

3.24 A process is in place that allows water companies to receive funding income
other than normal customer bills, for example, developers paying for services
such as laying infrastructure to serve new developments. These are generally
not amended by Ofwat and we have not addressed them, other than the one
specific issue raised by Northumbrian, see paragraphs 11.60 to 11.92.

Issues already consulted on

3.25 There are two areas on which Ofwat widely consulted prior to PR19, and
where no concerns have been raised by the Disputing Companies or other
parties:
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Switch from RPI to CPIH: a phased switch from RPI to CPIH for the
indexation of allowed revenue and RCV was implemented for the first time
during PR19.

Pension deficit recovery costs: At PR19 Ofwat adopted the policy of
allowing companies to recover 50% from customers of any remaining
pension deficit costs that need to be recovered into the period 2020-25,
while shareholders/equity owners take the risk for the other 50%.

Other small impact issues

3.26 There are a number of other issues and adjustments whose impact is small,

3.27

and where no concerns have been raised by the Disputing Companies or
Third Parties:

Non-price control income which is deducted from allowances: These are
technical adjustments relating to forecasted income generated by the
water companies from certain charges which are excluded from the price
controls. The impact of these adjustments is small, and we have received
no evidence to suggest we could improve on Ofwat’s review of company
forecasts of this income.

Innovation competition funding: Ofwat established a collectively-funded
innovation competition for 2020-25, where funding is collected in
proportion to a company’s revenue. The amounts available are modest
and no stakeholders raised concerns.

Certain other adjustments to Totex: Ofwat makes various other
adjustments when calculating Totex, for example relating to operating
leases; strategic regional water resources solutions and other cash items;
third party costs; and non-section 185 diversions. These adjustments are
relatively also relatively modest — and we are not currently aware of any
concerns raised by the Disputing Companies or Third Parties.

More broadly there have been public concerns around the transparency of
dividends/performance-related executive pay. However, we do not consider
that this is a price control matter.

Conduct of the investigation

3.28 We have published an administrative timetable on our web pages showing our

expected timing for the stages of our process. Although the statutory deadline
for our report is 18 March 2021, we intend, if possible, to produce our final
determinations in December 2020. This is to allow time for the determinations
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3.29

3.30

3.31

3.32

3.33

3.34

3.35

3.36

3.37

to be reflected in customer bills for next year. In June we published our
approaches document on our webpage, setting out our proposed approach to
the determinations.'”®

Our provisional determinations have been informed by extensive submissions
from the Main Parties.

We have reviewed Ofwat’'s PR19 determinations documentation and
supporting consultation documents, provisional decisions, methodology
papers etc and the Disputing Companies’ submissions on these points.

Ofwat also provided us with a number of teach-in sessions to explain the
regulatory process and the background to PR19 ahead of the referrals.

Ofwat’s referrals were published on our website on 20 March 2020."8 We
received and published the companies’ statements of case,'®' Ofwat’s
response to these statements of case,'®? another response submission from
the companies'® and an exchange of reply submissions from Ofwat and the
companies. '8

The four companies also made opening presentations to us and hosted virtual
site-visits, and Ofwat held a number of technical teach-ins with CMA staff on
detailed analytical approaches and its financial models. We also held a round
table session with the technical advisors to the Main Parties to discuss cost of
capital issues.

We received responses from Ofwat and the companies to detailed requests
for information. Additionally, the Main Parties have at times sent us further
letters and evidence.

We held hearings with all the Main Parties during July and early August to
discuss the issues.

We also received submissions from Third Parties (see paragraphs 3.57 to
3.61), these were published on our website.'8 We held a number of Third
Party hearings.

We have followed a policy of openness and transparency with the Main
Parties in respect of the evidence we are considering, with the exception of a

79 CMA's approach to water redeterminations

180 References from Ofwat (20 March 2020)

81 Statements of case (08 April 2020)

182 Ofwat responses to Statement of Cases (05 May 2020)

183 Replies to Ofwat's response to Statements of Case (08 June 2020)
184 Ofwat's further submissions (20 and 24 July 2020)

185 Submissions from third parties (18 May — 06 July 2020)

91


https://www.gov.uk/cma-cases/ofwat-price-determinations#cmas-approach-to-water-redeterminations
https://www.gov.uk/cma-cases/ofwat-price-determinations#references-from-ofwat
https://www.gov.uk/cma-cases/ofwat-price-determinations#statement-of-case
https://www.gov.uk/cma-cases/ofwat-price-determinations#ofwat-responses-to-statement-of-cases
https://www.gov.uk/cma-cases/ofwat-price-determinations#replies-to-ofwats-response-to-statements-of-case
https://www.gov.uk/cma-cases/ofwat-price-determinations#replies-to-ofwats-further-submissions
https://www.gov.uk/cma-cases/ofwat-price-determinations#submissions-from-third-parties

3.38

few minor points which were considered commercially confidential. We asked
the Main Parties to copy each other into submissions and responses to the
CMA'’s requests for information. In all cases, transcripts or recordings of
meetings (including with third parties), round tables and teach-ins were
shared with the Main Parties. We have not issued working papers to the Main
Parties and therefore we are seeking responses to our approach and analysis
through our consultation on the Provisional Determinations.

We have employed a firm of engineering consultants, WRc, to assist us on
technical engineering matters in relation to the Determination. WRc has
provided technical input to the CMA on issues including ODIs, issues relating
to Anglian’s Interconnector, Water Industry National Environment Plan
(WINEP) and the IED. We have treated WRCc's advice as further evidence to
aid the Group’s decision making.

COVID-19

Background

3.39

3.40

The COVID-19 crisis presents short and long-term challenges for the water
sector, both on the operations of suppliers and on the levels and types of
demand for services. The full impacts of this are not clear and will remain
uncertain for some time, including:

(a) the full economic impact of the crisis;

(b) the length of time that restrictive social distancing or lockdown measures
are in place;

(c) the impact on the economy and water sector once the furlough scheme
has ended;

(d) the duration of the pandemic; and
(e) the longer-term impact of increased home working.

The CMA has sought input from the Main Parties on the impact that COVID-
19 is likely to have on the water sector as well as how they consider the CMA
should take account of it in its redetermination. The CMA received
submissions from Ofwat, Anglian, Northumbrian and Yorkshire. In general, the
Main Parties represented that the impact of COVID-19 has led to significant
disruption in the operation of the water companies as well as changes in the
behaviour and finances of household and non-household customers. In
particular there has, and will continue to be, an impact in the following areas:
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3.41

(a) Customer Usage

(b) Affordability/Bad debt
(c) Costs

(d) Capital programme
(e) PCs

We consider each of these areas in more detail below.

Customer Usage

3.42

COVID-19 measures have meant the closure of offices and increased home-
working. The Parties have told us that this has meant that household demand
for water has increased significantly while non-household demand has
decreased. The decrease in non-household demand will have a significant
impact on the liquidity of retailers and bad debt issues in the non-household
market. To combat this, Ofwat introduced various changes to the market code
in March 2020.786

Affordability and bad debt

3.43

Totex

3.44

COVID-19 is expected to have a significant effect on bad debt. It is likely that
the full effects of this have not yet been felt. The costs of increased bad debt
will fall to the water companies.

Northumbrian, Anglian and Yorkshire submitted that there has been an
increase in Totex costs due to requirements for additional equipment and
activity to undertake routine tasks. These additional costs are in maintaining
essential services and complying with government requirements. These
include increased residential demand, additional IT equipment to facilitate
home working, purchase of PPE, higher staff absences and the impact of
social distancing on construction and office work.

188 These included an ability for retailers to use the market vacancy flag to prevent settlement of wholesale
charges for premises that may be affected by Covid-19 closures. These changes were intended to remove
financial liabilities from retailers. The second required wholesalers to provide liquidity to retailers through an
immediate 50% reduction of liability in relation to the payment of wholesale charges for March 2020. This
required the water companies to provide liquidity very quickly.
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3.45 However, some of the companies and Ofwat note that there have been some
cost savings, although these do not offset the cost increases. These include a
reduction in non-fleet mileage and travel and subsistence, decreased travel
time from home working and increased ease of contacting customers as a
result of home working.

Capital Programme

3.46 We were told that COVID-19 has had a significant impact on some of the
water companies’ capital programmes. For example:

(a) Yorkshire told us that it suspended its capital programme for two weeks to
enable the impact of lockdown to be assessed. When the Yorkshire sites
remobilised, the operating constraints caused further time delays and
increases in project costs owing to having to find alternative suppliers;
provide additional welfare facilities on site; additional fleet costs; sourcing
limited supplies of PPE; and sourcing alternative materials and parts.

(b) Northumbrian told us that it has seen some increased costs and delays in
relation to the delivery of its capital programme.

(c) Anglian told us that its capital programme was delayed by three months to
focus on the delivery of key services.

(d) Ofwat told us that companies have taken very different approaches to
their capital programmes during COVID-19 with some companies noting
significant delays and other companies pressing on with their
programmes.

Performance commitments

3.47 COVID-19 has also had an impact on companies’ likely achievement of PCs
and associated payments or penalties under ODIs. While Yorkshire and
Anglian consider that the impact of COVID-19 including bad debt and
changes to Totex and capital programmes and prioritisation of core services
will have negative impacts on PCs, Ofwat and Northumbrian noted that the
crisis will impact individual measures differently with some negative impacts
and some positive impacts.

CMA’s assessment

3.48 The CMA must consider the extent to which we take account of the impacts of
COVID-19 on the water industry in setting the price controls for the four
appealing companies.
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3.49

3.50

3.51

3.52

We received a letter from Anglian, Yorkshire and Northumbrian which stated
that the CMA should consider the wider economic and market evidence as it
makes its determinations. It also stated that there should be a sector-wide
approach with a reconciliation mechanism for those direct impacts that remain
uncertain. It noted that this matter is for Ofwat to address.

Following that, Yorkshire reiterated what it had said in the joint letter and
noted that the CMA should use any emerging evidence as part of its
redetermination process. Northumbrian Water noted that it expects that,
where the information on the impacts of COVID-19 is sufficiently clear by the
time of its publication of its provisional and final determinations, the CMA
should reflect this where appropriate in line with its general approach of
making decisions based on the best information available. It stated that in
particular the CMA should take account of the impact on the cost of capital,
productivity challenges, frontier shift and financeability. Where the uncertainty
cannot be resolved in time, it considered that there will need to be a form of
regulatory reconciliation mechanism.

Bristol submitted in May that it supported Ofwat’s preference to take account
of the impacts of COVID-19 across the sector as part of the PR19
reconciliation process.'®”

Ofwat submitted that, given the continued uncertainty around the impacts of
COVID-19, any regulatory adjustments should be implemented outside the
redetermination process. Ofwat said it will consider the need for any ex-post
adjustments following an in-the-round assessment, the timing of which will be
aligned with its normal reconciliation processes.

Our view

3.53

3.54

The CMA considers that, when taking decisions regarding the determination,
we should use the most up to date information available. Therefore, where
new information available that was not available at the time of Ofwat’s FD is
available that has an impact on the water industry and, specifically, the price
control, the CMA should take account of these changes in circumstance.

However, there are significant difficulties in assessing the impacts of COVID-
19 within the framework of the redetermination at this stage. There is
significant uncertainty regarding the full impact of COVID-19 on the water
sector as well as the timing, duration and scale of any impacts and the

187 Bristol's Reply to Ofwat’s Response
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3.55

3.56

duration of the COVID-19 crisis. This uncertainty is likely to remain at the time
of our Final Determination.

For these reasons, we provisionally consider that the best mechanism for
taking direct account of impacts of COVID-19 is for Ofwat to consider these as
part of an industry-wide process; Ofwat has proposed it will consider the
needs for any ex post adjustments at a time aligned to its normal PR19
reconciliation process.'®® It has been suggested to us that we should provide
views and principles to Ofwat on how it should approach this. However, for
the same reason that the position and impacts of COVID-19 will be unknown,
we do not consider that this would be appropriate, nor is it clear that this falls
within our powers.

We have updated our determinations for new information (see paragraph 3.8)
that is not directly about the impact of COVID-19, for example market
information relevant to the calculation of the WACC.

Third party submissions

3.57

3.58

3.59

We have received 70 third party submissions from 61 interested third parties
including environmental, conservation, business and consumer organisations,
local government, academics, advisors, water companies and other regulated
businesses. These submissions have been published on our webpage. The
points raised in these submissions can be broadly grouped into four areas.

Many third parties told us that Ofwat’s final determination underfunded
investment in environmental and resilience schemes, with the risk that these
would be scaled back. These arguments were made by local and regional
third parties in particular. These parties often also expressed concern for the
future of local partnerships or collaborations with one of the Disputing
Companies, or fears that local organisations would be unable to meet their
goals as a result of the water companies scaling back schemes.

Many third parties also told us that Ofwat ignored customer views. They said
that customers were in favour of environmental and resilience schemes and
tended to favour these over bill reductions when offered the choice. In
particular, the CCGs for all four Disputing Companies made this point, as did
some non-disputing water companies. However, the Consumer Council for
Water (CCWater) told us that it had found very high levels of acceptability
among customers for Ofwat’s Draft Determinations.

188 Although we have needed to consider arguments on the impacts of Covid-19 in relation to growth, see for
example paragraph 4.490.
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3.60 A few third parties told us that Ofwat was right to adopt a ‘stretching’ final
determination given historical performance, past corporate behaviour and the
very low levels of risk associated with providing a monopoly essential service.
In particular, Citizens Advice told us there was a need for Ofwat to get
tougher, consumers should not be paying over the odds for a reasonable level
of performance and shareholders should face downsides for under-
performance. It said challenge was important and that consumers should not
be expected to over-pay for a reasonable and efficient level of performance.
CCWater also told us it welcomed Ofwat’s challenge on efficiency.

3.61 Finally, some third parties provided comments on technical aspects of the
calculation of the cost of capital. These comments did not tend to be made by
local or regional third parties but were common in submissions from non-
disputing water companies, other regulated businesses, other regulators and
academics, some of whom have an interest in forthcoming regulated sector
price controls which could be influenced by the CMA’s conclusions here. In
contrast to the representations of customer groups in paragraph 3.60, these
submissions generally proposed (often on behalf of regulated companies) that
Ofwat had set the cost of capital too low for various reasons. For example, the
Energy Networks Association told us that the Risk Free Rate and the allowed
cost of equity had been set too low, and Heathrow Airport Ltd told us that the
Total Market Return had also been set too low. 189

Calculation of a K-factor based on our determination

3.62 In order to finally determine the price controls for each company for each
activity, we will need to translate our decisions on each of the building blocks
into a calculation on the effect on the licence, including as relevant a value of
K (the price controls for bioresource and retail activities are also revenue
controls but are not expressed as a K factor).

3.63 We have not made any changes to the design of the price control, and
therefore we would expect that our decisions in the determination should be
able to converted directly into a change to the level of the price control,
including K. We have not done so prior to the provisional determination, as
the modelling is complex and includes areas of Ofwat’s determination which
we have not assessed in our redetermination.

3.64 We will consult with the Main Parties in parallel to our consultation on this
Provisional Determination on the technical steps required to convert our
determination to changes to the price control licence conditions. This will

189 See our webpage of third party submissions.
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include any modelling required to reflect the Final Determination. We will then
update the modelled numbers to reflect any changes between our provisional
determination and our final determination, and also to confirm our preferred
approach to modelling, if there are any areas of judgement in how the
determination is converted into a number for the price control.

3.65 Our intention is to publish the calculations and consequences for the licence
and the supporting modelling alongside our Final Determinations.

Structure of the provisional redeterminations report

3.66 This document is our provisional findings report in respect of the four
redeterminations. For simplicity and clarity, rather than producing four
separate reports, we have addressed issues and then drawn out our
provisional conclusions and reasoning, and set out how these apply to each of
the four disputing companies. Sections 12 to 15 provide details of the
provisional determination for each company.

3.67 The remainder of these provisional findings are set out as follows:

(a) In Sections 4 to 6, we consider a range of evidence to assess wholesale
costs for the determination:

(i) In Section 4, we consider approaches to assessing base expenditure
allowances, including evaluation of Ofwat’s base assessment and our
provisional approach. We also consider various specific unmodelled
costs.

(i) In Section 5, we review enhancement allowances.

(iii) In Section 6, we consider our overall conclusions on approaches to
Totex allowances.

(b) In Section 7, we address outcomes including PCs and ODls.

(c) In Section 8, we consider funding and PCs and ODIs for the issue of
leakage.

(d) In Section 9, we set out our provisional findings on rates of return derived
from our calculation of the appropriate cost of capital. We also consider
Bristol’s request for a CSA and Ofwat’'s GOSM.

(e) Section 10 sets out our provisional assessment of financeability.
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() Section 11 covers a range of other issues not otherwise addressed,
including taxation, matters relating to PR14 reconciliation and remedying
previous possible errors.

(g9) In Sections 12 to 15, we set out our provisional findings on the
determinations for each of the four Disputing Companies.

(h) Section 16 identifies how any parties should respond to our consultation
on this provisional determination report.
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4,

Base costs

Introduction

4.1

In this section we set out our approach to determining the Disputing
Companies’ base cost allowances and cover the following topics:

(a) base cost modelling;

(b) catch-up efficiency challenge;

(c) frontier shift;

(d) real price effects

(e) growth;

(f) adjustment for enhancement opex;
(9) Anglian cost adjustment claims; and

(h) unmodelled costs.

Base cost modelling

Introduction and summary

4.2

4.3

4.4

In this section, we discuss our consideration of base cost modelling. This is
the first building block of Ofwat’s methodology to reach a view of each
company'’s totex allowance. Ofwat used econometric models with the
companies’ historical costs as the dependent variable and cost drivers, such
as the size of the network, as independent variables. Ofwat used this
modelling to identify how efficient companies are and to estimate future cost
allowances.'®

Below, we provide a detailed assessment of each of the issues that have
been raised by the Main Parties concerning base cost modelling, and the
additional issues we have assessed. The final sub-section summarises our
provisional decisions on the assessment of the base cost models.

Ofwat’s models were developed following a consultative and development
process involving stakeholders and drawing on lessons from PR14. Ofwat:

190 Ofwat (2019), Securing cost efficiency technical appendix, p10
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4.5

4.6

4.7

(a) engaged Cambridge Economic Policy Associates (CEPA) to support the
development of econometric models for the wholesale water and
wholesale wastewater controls. CEPA developed econometric models
that Ofwat could use as part of the assessment of costs for wholesale
activities during PR19. We understand CEPA tested over 1,500 potential
models and used robustness checks to select the models that were
presented in its report;'®!

(b) engaged Vivid Economics to further develop wholesale wastewater
models;

(c) received assistance from academic advisers, Professor Andrew Smith
and Dr Thijs Dekker of the University of Leeds, who provided review and
challenge throughout the process; and

(d) invited companies to submit their views. Thirteen water companies
submitted their preferred models for the consultation, including the
Disputing Companies. Overall, the companies submitted over 220 models
in wholesale water and wastewater activities.%?

Ofwat used five models for wholesale water:

(a) two models for Water Resource Plus (water resource, raw water
distribution and water treatment) (WRP1 and WRP2);

(b) one model for Treated Water Distribution (TWD); and

(c) two models for aggregated Wholesale Water (WW1 and WW?2).
Ofwat used eight models for wholesale wastewater:

(a) two models for Sewage Collection (SWC1 and SWC2);

(b) two models for Sewage Treatment (SWT1 and SWT2);

(c) two models for Bioresource (BR1 and BR2); and

(d) two models for Bioresources Plus (bioresources and sewage treatment)
(BRP1 and BRP2).

In our review of the econometric model we consider the following points.

e What is the correct estimation technique?

191 CEPA (2018), PR19 Econometric Benchmarking Models, p51
192 Ofwat’s response to common issues in companies’ statements of case: Cost efficiency, paragraph 3.37
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e What is the correct functional form?

e Which explanatory variables should be used?

e Assessment of alternative model specifications

e |s capital maintenance addressed appropriately?
e |s there a log-transformation bias?

e Which forecast data should be used?

e What is the appropriate aggregation and triangulation approach?

What is the correct estimation technique?

4.8 Econometric models can use different estimation techniques to calculate the
estimated coefficients from the data supplied. The estimation techniques we
considered were:

(a) Pooled Ordinary Least Squares (OLS) models. This is a standard OLS
regression which includes data for a cross-section of companies and
across time. The pooled OLS model treats each data point as if it were a
unique firm.

(b) Random effects models. The random effects approach assumes each
company has an unobserved unique time constant factor (such as the
company’s senior management) that affects costs. This unique factor is
assumed to be uncorrelated with other cost drivers.

(c) Fixed effects models. The fixed effects approach, like random effects
models, assumes each company has an unobserved unique time
constant factor that affects costs but that this unique factor may be
correlated with other cost drivers.

(d) Stochastic frontier analysis (SFA). This is a modelling technique used to
estimate production or cost functions in economics that explicitly accounts
for the existence of firm inefficiency. SFA allows the residual term from
the econometric modelling to be split between inefficiency and error. For
example, the model may predict that a company’s costs should have been
£200 million, but the company actually spent £225 million. With SFA, the
difference of £25 million can be split down further, with an estimate of the
actual inefficiency (for example, £15 million) and the underlying error term
(for example, £10 million), which could be the result of measurement error
(for example, data entry errors).
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4.9 In the remainder of this section, we discuss the Main Parties’ arguments
related to the correct estimation technique and we present our provisional
decisions on these topics.

Parties” arguments

410 Ofwat used a random effects model to estimate all its models for three
reasons.

(a) it reflected the panel structure of the data (including variation over time
and companies);

(b) the coefficients were more statistically significant compared to using OLS;
and

(c) the standard statistical tests (Breusch-Pagan test) consistently provided
results supporting the use of the random effects model over OLS."%3

411 CEPA said that:

While the way in which ‘noise’ is separated from inefficiency in
SFA models is appealing, SFA models require large amounts of
data. The reduction in the size of the panel for most of the models
in PR19 (due to developing more granular models) makes the
implementation of this methodology even less appealing/feasible.
In addition, these models are more complex and less transparent
and, as a result, they should only be used when other, simpler,
models do not provide robust enough estimates. Furthermore,
since SFA is not a statistical technique, it is not possible to
implement tests to evaluate the accuracy of the results.

It is also worth noticing that SFA models were developed in PR14
and both Ofwat and the CMA found that they provided limited
additional value. As a result, this modelling approach was not
considered as part of the modelling suite for PR19.194

4.12 Ofwat said that while SFA was appealing for efficiency analysis, in practice, it
had limited use in regulatory applications. SFA models were complex and
non-transparent for stakeholders, required large amounts of data and were
sensitive to assumptions regarding the distribution of inefficiency.'®> CEPA

193 Ofwat (2019), Supplementary technical appendix: Econometric Approach, pp7-8
194 CEPA (2018), PR19 Econometric Benchmarking Models, p38
195 Ofwat'’s response to Yorkshire’s SoC, paragraph 3.50
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4.13

414

4.15

4.16

417

had recommended to Ofwat that SFA models should only be used when
other, simpler, models did not provide sufficiently robust estimates and Ofwat
followed CEPA'’s advice.'%

Anglian said that Ofwat should have used a wider range of estimation
techniques.'” Saal and Nieswand, in a report for Anglian, said that the Ofwat
modelling labelled as inefficiency what could be legitimate cost differences
resulting from different operating environments.%8

Yorkshire said that Ofwat’s assertion that SFA was ‘complex and non-
transparent’ for stakeholders was a value judgement that Ofwat made which
was not supported by evidence.

Oxera, in a report for Yorkshire, commented on SFA:

(a) SFA was a superior approach to regression analysis, since company-
specific noise was separated from company-specific inefficiency. SFA
was extensively used in regulation across Europe.

(b) Oxera had carried out SFA using the data for Ofwat’s wholesale water
and wholesale wastewater models. In the five wholesale water models,
the SFA results showed no statistically significant inefficiency in all five
models. In four of the eight wastewater models, the SFA results showed
no statistically significant inefficiency.

(c) Ofwat’s statement that SFA required large amounts of data was not a
valid justification for not conducting SFA.

(d) Ofwat’s statement that SFA was sensitive to assumptions about the
distribution of inefficiency was correct to some extent, but Ofwat itself
made strong and unsupported assumptions about the distribution of
inefficiency by applying an ad hoc adjustment to companies’ efficiency
scores.

Vivid Economics, in a report for United Utilities, looked at using SFA, but
found that it was not sufficiently robust to enable a decomposition of the
results into an error term and efficiency. This was mainly due to serial
correlation between the explanatory variables.®®

Ofwat said that Oxera’s analysis did not take into account the panel data
structure of the data. Once this was accounted for, Ofwat found statistically

196 Ofwat’s response to common issues in companies’ statements of case: Cost efficiency, paragraphs 6.40-6.43
197 Anglian SoC, paragraph 592 Anglian (April 2020), Anglian SoC, paragraph 592

198 Saal and Nieswand (2020), CMA Redetermination of Ofwat’s 2019 Final Price Determinations, p5

199 Vivid Economics/Arup, Use of econometric models for cost assessment at PR19, p38
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significant inefficiency across the econometric models. Ofwat also tested the
distribution of the SFA model error. This test indicated that its distribution was
skewed the opposite way from the one suggested by theory, which suggested
model specification problems.

Provisional decision

4.18

4.19

4.20

4.21

4.22

4.23

Fixed effects — We tested whether it was appropriate to use a fixed effects
approach. The theoretical advantages would be that this approach could
address omitted variable bias due to time-constant firm-specific factors, such
as uncaptured geographic factors and management.

We ran models using the fixed effects approach, but the results were highly
unsatisfactory: none of the variables considered were significant and the R-
squared dropped for most of the models, indicating a relatively poor
performance modelling base costs.?%° We therefore provisionally decide not to
use fixed effects.

Pooled OLS — We confirmed Ofwat’s finding that a statistical test (Breusch-
Pagan) suggested that random effects models performed better statistically
than pooled OLS models for both wholesale water and wastewater.?°' We
therefore provisionally decide not to use pooled OLS.

SFA — We recognise that SFA is a potentially advantageous alternative
estimation technique for estimating inefficiency compared to the random
effects approach used by Ofwat. This is because the SFA technique is
designed to separate the companies’ inefficiency from the random noise in the
model.

We analysed the empirical evidence provided by Oxera and found that Oxera
had not taken account of the panel nature of the dataset, hence ignoring that
we observe companies over time. Consequently, we place little weight on the
Oxera results which showed little evidence of inefficiency.

In the SFA model, the inefficiency estimates will be affected by the
distributional assumption made. Hence, SFA essentially involves replacing an
ex-post judgement about the appropriate catch-up challenge based on an
assessment of the quality of the modelling and the need for ‘stretch’ with an
ex-ante technical judgement on the appropriate way to model the distribution

200 The R-squared is a measure of how well the model can explain the data. Generally, a higher R-squared is
preferable. However, this can be misleading because a too high R-squared may mean that the model loses its
predictive power (this is known as overfitting).

201 Ofwat (2019), Securing cost efficiency technical appendix, p170

105


https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Securing-cost-efficiency-technical-appendix.pdf

4.24

of inefficiency.?%? Ofwat’s approach does not require this ex-ante assumption.
Therefore, we provisionally decide not to use SFA.

We therefore provisionally decide that a random effects model is the most
appropriate estimation technique.

What is the correct functional form?

4.25

4.26

4.27

4.28

The functional form describes the assumed relationship between the
dependent and explanatory variables. We considered two types of functional
forms: the translog and Cobb-Douglas.

The translog functional form allows more flexibility with respect to the
relationship between cost drivers and base costs because fewer assumptions
are required about the form of these relationships. For example, it allows the
degree of economies of scale to vary with firm size — for example, a 1%
increase in the number of connected properties leads to a 0.5% increase in
costs for a small firm but leads to a 0.9% increase in costs for a large firm.

One advantage of translog is that simpler (more restrictive) functional forms
are nested within this functional form so, for example if the economies of
scale do not vary across firms, this will be reflected in the results. One
disadvantage is that this functional form is more data intensive. This is
because fewer restrictions are imposed on the modelled relationships, and the
data and model must reveal the underlying relationship. If the sample size is
small, the results may not be robust or statistically significant.

The Cobb-Douglas functional form is a relatively easy to interpret model
specification which, in its simplest form, excludes interaction terms among
variables.?%? This functional form imposes a more restrictive relationship
between cost drivers and costs. In particular, the degree of economies of
scale is restricted to be constant and does not vary with other cost drivers.2%4

Parties” arguments

4.29

CEPA in their work for Ofwat considered but rejected translog functions for
two reasons.?% First, the use of translog models made it more difficult to

202 The academic literature discusses several ways to model inefficiency in an SFA approach but it is unable to
point to an ex-ante assumption that would be appropriate for our modelling purposes. We therefore consider that
the SFA introduces additional modelling uncertainty relating to the appropriate way of modelling the inefficiency.
203 Ofwat (2019), Supplementary technical appendix: Econometric Approach, p7

204 CMA interpretation of Ofwat (2019), Supplementary technical appendix: Econometric Approach, Table 1
(WW1 column)

205 CEPA (2018), PR19 Econometric Benchmarking Models, p39
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4.30

4.31

identify the specific effect of each variable on costs. Second, translog models
required the introduction of a larger number of explanatory variables and
CEPA was concerned about having too many explanatory variables due to the
small sample size.

In PR19, Ofwat used a Cobb-Douglas functional form.2% There were four
reasons why Ofwat did not use a translog functional form:2°7

(a) Translog coefficients often had a counter-intuitive sign. For example, the
effect of the number of connected properties might be expected to show
that water companies experience economies of scale, but instead the
results implied diseconomies of scale (such as higher costs per property
for larger firms than for smaller firms).

(b) Some translog explanatory variables (such as length of mains multiplied
by density) were insignificant. This meant that they did not have a material
effect on cost.

(c) Some translog terms were unstable. For example, during sensitivity
analysis (including removing years, removing companies and including
different cost drivers/measures) some coefficients changed from positive
to negative.

(d) The specification took up more degrees of freedom compared to Cobb-
Douglas. It imposed more constraints on one variable after controlling for
the rest of the parameters in the model, and a better approach was to use
more relevant cost drivers.

Saal and Nieswand, in a report for Anglian, supported the use of a translog
functional form and said that water supply systems involved complex cost
interactions between the volume of output, transportation, water resource
availability, topography and other factors. They said that the substantial
academic literature and consulting work done for both Ofwat and some
companies (Anglian, Severn Trent and United Utilities) had found
considerable evidence of important cost interactions between the upstream
and downstream components. Saal and Nieswand said that the model should
include interactions between cost drivers.2%8

206 Ofwat (2019), Supplementary technical appendix: Econometric Approach, p7

207 Ofwat (2019), Supplementary technical appendix: Econometric Approach, p7

208 Sgal, David (2018), Comments on CEPA’s Methodological Approach in its PR19 Econometric Benchmarking
Models for Ofwat, p5
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4.32 Thames Water said that it supported Ofwat’s use of more flexible functional
forms, such as squared terms, in the econometric model.2%°

Provisional decision

4.33 Based on our review of the evidence above, we provisionally decide to rely on
Cobb-Douglas models.?'°

4.34 We provisionally decide against using the translog functional form for the
following reasons.

(a) Translog requires the addition of several explanatory variables. We note
that the Ofwat dataset has a relatively small sample size of at most 141
observations. As we add additional variables to a regression model, we
may find that the model explains more of the variation in cost (in other
words, the cost for each company-year combination); however, the
additional explanatory variables may not reflect the true underlying
relationship between the cost drivers and cost. This means the estimated
model would not be reliable for estimating the cost allowance for the
2020/21-2024/25 period.

(b) Additional explanatory variables, combined with the small sample size,
also reduces the degrees of freedom in the model, leading to less precise
estimates.

(c) Translog models make it more difficult to identify and interpret the specific
effect of an explanatory variable on cost. As translog models have
interaction terms and squared terms, the relationships are more complex.
We opt, where possible, to have a parsimonious and easy-to-interpret
model as this facilitates the application of our framework.

Which explanatory variables should be used?

4.35 The companies’ production process comprises the combination of several
inputs. When estimating cost functions, it is therefore important to understand
and model the relationship between cost and the cost drivers. In this section,
we review the relationship between costs and its key drivers and provisionally
decide on the explanatory variables that should be used.

209 Thames Water (2020), Thames Water Submission to the CMA inquiry into PR19 Price Determinations,
paragraph 2.11
210 We note that there is some flexibility in the application of the Cobb-Douglas form, eg including a squared term.
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Parties” arguments

4.36 Ofwat’s FD is based on a report by CEPA. The process followed by Ofwat
was described in paragraph 4.4.

4.37 In its final determination, Ofwat produced models for wholesale water and
wholesale wastewater base costs. For these base cost models, Ofwat
decided that there were four key categories of cost drivers.?'’

(a) Scale — ‘Scale is a key driver of costs. Larger operations deliver more
output and incur greater costs.’?'?

(b) Density — ‘The density of an area could have two opposing effects on
costs. On the one hand, the density variable captures the potential for a
water treatment business to treat water using larger and fewer treatment
works incurring lower unit costs. On the other hand, dense areas may be
associated with higher property, rental and access costs.’?'3

(c) Treatment complexity — “The complexity of treatment reflects both the
quality of the raw water source supplying the treatment process and the
treated output quality requirements.’?'4

(d) Topography — “Topography and the distribution of demand centres across
the region can influence a company’s distribution costs through greater
requirements to pump and transport water to customers.’'®

4.38 Ofwat selected explanatory variables for each of the different cost models.
The variables in each model differ to account for differences in the cost
function. For example, the wholesale wastewater model includes a variable
for sludge, which the wholesale water model does not account for because
sludge is not a factor for wholesale water.

4.39 Ofwat used the following explanatory variables across the wholesale water
and wastewater models.2'6

212 Ofwat (2019), Supplementary technical appendix: Econometric Approach, section 3.4, p12
213 Ofwat (2019), Supplementary technical appendix: Econometric Approach, section 3.4, p14
214 Ofwat (2019), Supplementary technical appendix: Econometric Approach, section 3.4, p12
215 Ofwat (2019), Supplementary technical appendix: Econometric Approach, section 3.4, p13
216 Ofwat (2019), Supplementary technical appendix: Econometric Approach, p9
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Table 4-1: Ofwat’s econometric models for wholesale water activities — variables included in

each model

Model name

Dependent variable (log)
Connected properties (log)
Lengths of main (log)

Water treated at works of
complexity levels 3 to 6 (%)
Weighted average treatment
complexity (log)

Number of booster pumping
stations per lengths of main
(log)

Weighted average density (log)
Squared term of log of weighted
average density

Constant term

WRP1 WRP2 TWD Ww1 ww2
Water resources + Raw water Treated water Wholesale water total
distribution + Water treatment distribution

v v v v
v
v v
v v
v v v
v v v v v
v v v v v
v v v v v

Source: PR19 final determinations, Securing cost efficiency technical appendix, table A2.1.

Table 4-2: Ofwat’s econometric models for wholesale wastewater activities — variables

included in each model

Model name SWC1
Dependent variable
(log)
Sewer length (log) v
Load (log)
Sludge produced
(log)
Load treated in size
bands 1-3 (%)
Load treated in size
band 6 (%)
Pumping capacity
per sewer length v
(log)
Load with ammonia
consent below 3mg/l
(%
Number of properties
per sewer length v
(log)
Weighted average
density (log)
Sewage treatment
works per number of
properties (log)
Constant term v

SwcC2

Sewage collection

v

v

SWT1 SWT2 BR1 BR2 BRP1 BRP2
Bioresources +

Sewage treatment Bioresources
Sewage treatment

v v v v
v v
v v v
v v
v v v v
v
v
v v v

Source: PR19 final determinations, Securing cost efficiency technical appendix, table A2.2.

4.40 Anglian said that Ofwat’s modelling was excessively simplistic to account for
Anglian’s atypical characteristics (in particular in terms of topography,
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complexity, growth and quality of service) and these characteristics were not
appropriately captured in Ofwat’s models.?"”

4.41 Anglian also referred to a paper by Saal and Nieswand, its advisers, which
concluded that Ofwat's models did not appear to have controlled sufficiently
for the complexity of water supply.?'8 219

4.42 Bristol said that Ofwat models should include service level variables.220

4.43 Northumbrian did not have any criticisms of the explanatory variables.
Northumbrian stated that ‘the PR19 models have been simplified to ensure
that the key drivers are modelled effectively.’??!

4.44 Yorkshire was concerned that Ofwat’s models were not able to distinguish
inefficiency from omitted cost drivers, which may lead to an unrealistic
efficiency challenge. It provided specific examples of cost drivers which it
considered important, but which were not included in the base cost model.?22

4.45 United Utilities said that additional explanatory variables should be added
when there was engineering evidence of a relationship between these
variables and costs.??3

CMA framework

4.46 In this section, we describe the criteria we have adopted to decide whether to
include an explanatory variable.

e Does the variable make sense from an engineering and economic
perspective? When considering whether to include explanatory variables,
we include variables which are consistent with the underlying engineering
tasks and economics of supplying water. For example, the costs of
supplying water are likely to be related to the number of properties
supplied and therefore including variables which represent the scale of the
network makes sense from an engineering and economic perspective.

e Are the variables substantially under management control? Including
variables which are substantially under management control is likely to

217 Anglian SoC, section 4.1

218 Anglian SoC, section 4.1, paragraph 562

219 Saal (2019), A Review of Ofwat's January 2019 Wholesale Water and Wastewater Botex Cost Assessment
Modelling for PR19, p34

220 Bristol SoC, Chapter 10

221 Northumbrian SoC, paragraph 286

222 Yorkshire SoC, paragraph 197

223 \Vivid Economics/ARUP (2017), Understanding the exogenous drivers of wholesale wastewater costs in
England and Wales, p9
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cause statistical problems, including biased estimates, and could lead to
unintended incentive issues. Service variables, such as leakage levels and
the number of water supply interruptions, are under the substantial control
of the water companies.

Are the coefficients of the expected value and significance? We want to
include variables where the coefficient is consistent with our understanding
of how the variable should influence costs. For example, larger networks
are likely to be more expensive to operate, so an explanatory variable
related to scale, such as length of mains, should have a positive
coefficient.?24

Is the variable highly correlated with other variables? We are concerned
where there is the potential for high correlation between explanatory
variables. The concern is that a high correlation between variables leads
to model instability. The common approach in econometrics, which we
follow, is to exclude variables that are highly correlated.

Are there too many variables compared to the sample size? In the sample
used by Ofwat, the number of observations is not large, which means that
we may be able to only include a limited number of explanatory variables.

In the sections below, we assess in turn each of the disputed explanatory
variables and a selection of other variables.

Average pumping head (APH)

4.48 Pumping water is energy intensive and therefore APH is considered a proxy

4.49

for the energy requirement of companies.??> We would therefore expect a
positive relationship between costs and APH. APH is, among other things,
related to topography because the topography determines how high water
must be pumped.

Parties’ arguments

In some wholesale water models, Ofwat measured topography using the
number of booster pumping stations per length of mains.??6

224 For non-linear terms we may conduct a check for joint statistical significance.

225 This average is calculated by averaging over pumping stations and over time. For a reference see Ofwat
(2020), RAG 2.08 — Guideline for classification of costs across the price controls Consultation version

226 Ofwat (2019), Supplementary technical appendix: Econometric Approach, p13
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4.50

4.51

4.52

4.53

Anglian said that in the wholesale water model APH should replace booster
pumping stations per length of main.??” This was for three reasons:

(a) APH was more clearly defined relative to pumping stations, which was a
variable being used for the first time. In the absence of a detailed
definition of a pumping station, companies had interpreted differently what
constituted a pumping station.??8

(b) APH was a better measure for topography especially for a water and
sewage company serving a flat rural area.??® In particular, borehole
pumps and on-site high lift pumps, of which Anglian had many, were
excluded from the pumping station measure.?%°

(c) The number of booster pumping stations per length of mains did not cover
the entire value chain (only the distribution part).

Northumbrian used sensitivity analysis to check the robustness of Ofwat’s
findings. One of those analyses included replacing the number of booster
stations with APH. Northumbrian said that APH passed the engineering and
economic rationale test because it was a good proxy for the energy intensity
of companies. However, Northumbrian said that APH was not statistically
significant in its specifications, which implied that APH had a low predictive
power.

Ofwat responded to the companies’ arguments and said that APH may ‘offer
some advantages over other factors to control for variation in energy
requirements across companies.’??

However, Ofwat said it had two concerns with respect to APH. First, Ofwat
had tested APH in its specifications and found that it was not robust in some
specifications.??2 Second, it was concerned about the quality of the APH data
because the water companies rated the quality of the data as low. This could
be responsible for the lack of robustness in the econometric model. 233 Ofwat
said that Anglian itself had expressed concerns about the APH variable: ‘We
[Anglian] also share Ofwat’s disappointment that there remains insufficient
consistency in reporting across the industry to allow the use of its preferred

227 Anglian SoC, paragraph 563 (i)

228 Anglian SoC, paragraph 563 (i)

229 Anglian SoC, paragraph 563 (i)

230 Anglian SoC, paragraph 563 (i)

231 Ofwat (2020), Reference of the PR19 final determinations, paragraph 3.16

232 Northumbrian Water's SoC shows that the APH variable is statistically insignificant. Ofwat (2020), Reference
of the PR19 final determinations, paragraph 3.16

233 Ofwat (2020), Reference of the PR19 final determinations, paragraph 3.16, table 3.2, and paragraph 3.17
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variable, average pumping head (APH). Efforts to address this issue must
continue.’?%*

4.54 Based on the reasoning above, Ofwat decided not to use APH in the base
costs model despite using it in previous AMPs. Ofwat said it tested alternative
explanatory variables to capture differences in network complexity and energy
requirements, including APH and pumping capacity, but did not find a more
robust cost driver.23® However, it recognised the points related to Anglian’s
topography and therefore addressed this through cost adjustments and
alternative model specifications.?36

4.55 Oxera, in a submission for Anglian, said that Ofwat was mistaken in attaching
a relatively low confidence level to the APH variable. First, Oxera said that the
booster pumping station variable also had uncertainty around it because
Ofwat asked companies to re-submit data. Second, Ofwat used booster
stations per length of main, but assessed only the confidence in booster
stations. Third, the uncertainty reported for APH ‘relates to how APH is
allocated between the different areas of the value chain, rather than the
absolute level.” Fourth, Oxera said that there was uncertainty around booster
stations because they could vary in their use, such as how many and which
types of pumps they used.

4.56 Anglian said that its confidence in the reported APH variable was higher than
that presented by Ofwat.

4.57 Severn Trent welcomed the use of the number of booster stations to capture
how energy costs for water companies varied across the country.?3” United
Utilities said that where there were doubts about the consistency of the data
underlying a cost driver, a valid alternative should have been used.?38

Provisional decision

4.58 Applying our framework, we consider that APH could make sense from an
engineering and economic perspective. However, based on the evidence
provided by Ofwat, we are concerned about the quality of the data on APH —
notwithstanding Anglian’s argument on its own confidence in the reported
variable.

234 Ofwat (2020), Reference of the PR19 final determinations: Final submission to the CMA, pp19-20
235 Ofwat (2019), PR19 draft determinations, Securing cost efficiency technical appendix, p26

236 Ofwat (2020), Reference of the PR19 final determinations, paragraph 3.17

237 Severn Trent submission, p13

238 United Utilities (2020) submission, paragraph 1.2.4
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4.59

4.60

We tested econometric models including APH as explanatory variables and
this showed that APH was not statistically significant in Ofwat’s WW1 and
WW2 models.?% In comparison, the number of booster pumping stations per
length of main (log) explanatory variable was statistically significant in these
Ofwat models.

Therefore, we provisionally decide that APH should not be included as an
explanatory variable in the econometric models.

Treatment complexity

4.61

4.62

4.63

4.64

In order to comply with water quality requirements, companies need to treat
the abstracted water, so that it becomes fit for consumers. A higher treatment
complexity means higher costs, including costs for power and chemicals.?4
Water companies report the volume of water treated at treatment works of
different complexity levels, ranging from zero to six.?*!

Parties” arguments

Ofwat selected two measures of complexity of water treatment to use in its
models:

e Percentage of water treated at level three or higher. Ofwat said there was
a step change in treatment costs between zero to two and three to six.

e Weighted average complexity. Ofwat said complexity was calculated as
the weighted average of the numbers one to seven, where each number
corresponded to a treatment complexity level. The weight for each level of
complexity was determined by the proportion of water treated at that
level.?4?

Whilst Ofwat considered additional measures, these were not pursued
because Ofwat did not consider them direct measures of treatment complexity
and they did not perform well statistically.?43

Anglian said that the measure of complexity needed to be revised:?44

239 |n contrast to the number of booster stations variable which is statistically significant.

240 Ofwat (2019), Supplementary technical appendix: Econometric Approach, p12

241 Ofwat (2019), Supplementary technical appendix: Econometric Approach, pages 12 and 13
242 Ofwat (2019), Supplementary technical appendix: Econometric Approach, p13

243 Ofwat (2019), Supplementary technical appendix: Econometric Approach, p13

244 Anglian SoC, paragraph 563
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4.65

4.66

4.67

4.68

4.69

(a) Water treated above complexity level three. Anglian said that the
percentage of water treated above complexity level three was problematic
because, ‘as there was very little surface water treated below level three,
the comparison was between all high treatment water and low treatment
ground water.’ 24%

(b) Weighted average complexity. Anglian said that it was concerned about
this variable because Ofwat did not provide a justification of the weights
that it used in the calculation of the variable.

Anglian said that a better approach to model complexity was to look at the
share of water with low treatment complexity (level two and below) and the
share of water with high treatment complexity (level five and above).246. 247

Severn Trent welcomed the use of water treatment complexity in the
econometric models, but said that it was preferable to use treatment bands
four to six, given there was a significant jump in treatment costs at bands
three to four and this variable had more explanatory power.24®

Saal and Nieswand noted that in model WRP2, where weighted average
complexity was used, the density variable was not significant, a finding they
suggested shows that Ofwat’s reliance on weighted density was
inappropriate.24®

Ofwat did not agree with Anglian’s suggestions. Ofwat said that the proportion
of water treated at complexity levels two and below was the complement of
the proportion of water treated at complexity levels three and above and
therefore statistically equivalent. Ofwat also tested water treated at levels five
and above in its models.?%° Ofwat found this variable had no effect in the
water resource plus models (WRP1 and WRP2). Ofwat said that its models
appropriately accounted for treatment complexity.251: 252

Yorkshire said that Ofwat’s approach could not account for the type of
increase in treatment complexity that Yorkshire was expecting.?53 As a result,

245 Anglian SoC, paragraph 563

246 Anglian SoC, paragraph 564(ii)a

247 Saal (2019) suggested that the share of treatment complexity between complexity bands three and six was
conceptually more appropriate than weighted average treatment complexity. However, Saal (August 2019)
indicated that the thresholds (three to six) used for treatment complexity were arbitrary/poorly justified.

248 Severn Trent submission, p4

249 Saal and Nieswand (2019), A Review of Ofwat's January 2019 Wholesale Water and Wastewater Botex Cost
Assessment Modelling for PR19, p39

250 Ofwat did not test both variables at the same time.

251 Ofwat's response to common issues in companies’ statements of case: Cost efficiency, paragraph 3.14

252 Ofwat’s response to Anglian’s SoC, paragraph 3.23

253 Yorkshire SoC, paragraph 197(b)
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the expenditure associated with raw water deterioration in Yorkshire was not
funded. Yorkshire suggested using alternative cut-off thresholds which could
account for this increased treatment complexity. Yorkshire said that this
approach would address the issue of changing the treatment complexity it
was facing and would increase Yorkshire’s allowance to fund the expected
funding shortfall. Similarly, on wastewater, Yorkshire was facing statutory
requirements to tighten phosphorus consents. Ofwat’s models only controlled
for tightness of ammonia consents, so this increased expenditure was also
unfunded.?%

4.70 Yorkshire’s economic consultants (Oxera) said that Ofwat did not respond to
Yorkshire's comments, but that Ofwat had responded to similar issues raised
by Anglian. Oxera said the following:255

e Ofwat was presenting selective evidence to support the exclusion of the
alternative treatment complexity variable from its cost assessment models.
Oxera said that while the coefficient was statistically insignificant when it
was included as an additional variable in Ofwat’s water resources plus
models, it was both positive and statistically significant when it was
included in its wholesale water models.

e Oxera questioned whether Ofwat’s models were the appropriate basis for
the inclusion of the treatment complexity variables as proposed by Oxera.
Oxera had developed models that controlled for this variable and the
coefficient was positive and statistically significant (or close to being
statistically significant).

4.71 Oxera said that if Ofwat’s models were not revised to reflect these problems,
then an upward adjustment should be made to Yorkshire’s modelled cost
allowance.

4.72 Finally, Oxera said that Yorkshire was undertaking a significant phosphorous
removal programme, which affected Yorkshire wastewater base costs and
enhancement expenditure.?%¢ Oxera said that this had not been addressed in
Ofwat’s response. Furthermore, Oxera acknowledged that accounting for

254 Yorkshire SoC, paragraph 197(b)

255 Oxera criticised Ofwat's decision to model the weighted average complexity measure in logarithms as
inappropriate because it limited the impact of increased treatment complexity on Yorkshire’s cost allowance.

256 Phosphorus is a normal part of domestic sewage and ends up at sewage works as it is contained in
household products such as shampoo, washing powders and washing up liquid. The problem with phosphates is
when they are at high levels in water bodies, they can trigger algal blooms that block sunlight from reaching lower
waters, thereby causing plants to die. As the plants and algae decay they cause depletion of oxygen levels,
resulting in fish suffocating. Upgrading wastewater treatment processes can remove more phosphorus (p-
removal) so that it is not released into the natural environment where it can negatively impact on aquatic life. See:
Yorkshire Water website, ‘£17m phosphorus removal schemes to improve water quality of northern becks and
rivers’, 21 February 2019.
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4.73

4.74

4.75

4.76

4.77

4.78

Phosphorus-consents in the historical models was complicated due to limited
historical variation across the industry. However, it did consider it was
possible to create a variable to address this issue.

Provisional decision

We provisionally decide that Anglian’s argument on the lack of justification
over the choice of weights in the weighted average treatment complexity is
not a valid concern. Specifically, when calculating a weighted average, it is a
common approach to use the sub-populations as weights.

Moreover, Anglian has not specified which weights it considered more
appropriate. We therefore provisionally decide that Ofwat’s approach to
weights is reasonably transparent and appropriate and no alternative
approach is warranted at this point.2%”

We next considered Anglian’s argument on using different complexity
measures from an engineering and economic perspective. Anglian’s argument
is that water treated at complexity levels two and below and water treated at
complexity levels five and above should be used as variables for complexity.
Ofwat consulted with its engineers and the water industry on this measure
prior to forming its view. We provisionally decide that, based on the
arguments presented above, the alternative proposed by Anglian is not
strongly supported from an engineering and industry perspective.?%®

We find that the results shown by Saal and Nieswand in regard to the density
variable in WRP2 do not hold when 2019 data is included. When the whole
period 2012-2019 is used in the regressions,?®° the explanatory variable for
density is statistically significant when either complexity variables are used
(that is, both in WRP1 and WRP2).

We assessed the alternatives proposed by Ofwat and the Disputing
Companies and, based on the reasoning above, we provisionally decide to
use weighted average complexity and water treated above complexity level
three.

As they do not directly affect base cost models, we find that Yorkshire’'s
submissions on phosphorus consents are better dealt with outside of the

257 \We have not further considered whether the variable meets the additional model selection criteria, such as
endogeneity, because we are not satisfied that the criticism is valid on statistical grounds.

288 For clarity, we do not take a view here whether there are merits in Yorkshire's argument to adjust their costs to
reflect their specific costs issues related to treatment complexity.

259 And also when the period is restricted to 2013-2019.
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econometric modelling. Therefore, they are discussed in the Wastewater
enhancement in paragraphs 5.123 to 5.133.

Water volume

4.79

4.80

4.81

4.82

4.83

4.84

Water volume is an explanatory variable which accounts for the volume of
water abstracted. It can be calculated as either a gross value, which is the
amount of water treated, or a net value, where leakage is subtracted from
treated volumes to derive the amount of water delivered.?%°

Parties” arguments

Ofwat did not use a direct measure for water volume in its base cost model.
Instead, it used the number of connected properties to account for companies’
scale. Ofwat considered including the total volume of water treated as an
input into the base cost model but decided against this because it was
concerned that the volume of water treated was within companies’ control.
Specifically, by reducing leakage, companies could reduce the volume of
water treated.?’

In addition, Ofwat stated that the same view was expressed by a few
companies in response to its consultation, and the number of households was
generally the favoured driver for WRP1 and WRP2 models.?%?

Anglian said that additional scale drivers such as water delivered or
distribution input minus leakage had merit as they incorporated the network
performance, namely the volume of water distributed and the level of
leakage.?53

Professor Saal, in a report for Anglian, said that both water treated and
delivered were valid measures.

In response to Anglian’s criticism, Ofwat said that it did not agree that
Anglian’s proposed variable was superior.?%4 Ofwat said that it had consulted
on its econometric model and based its final model on responses from the
industry, which included submissions from Anglian, as well as statistical
performance and engineering rationale.?%°

260 | eakage here refers to leakage in the transport of water to customers, excluding leakage on the customer-

side.

261 Ofwat (2019), Supplementary technical appendix: Econometric Approach, p2

262 Ofwat (2019), Supplementary technical appendix: Econometric Approach, p12

263 Anglian SoC, paragraph 564iii)

264 Ofwat's response to common issues in companies’ statements of case: Cost efficiency, paragraph 3.27
265 Ofwat's response to common issues in companies’ statements of case: Cost efficiency, paragraph 3.27
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4.85

4.86

4.87

4.88

Ofwat did not directly respond to the possibility of including delivered water in
the explanatory variables.

Oxera, in a submission for Anglian, said that water delivered was not
endogenous and was not under substantial management control. The variable
could therefore be used in a triangulation approach as an alternative scale
driver.

Provisional decision

Applying our framework, we provisionally decide that water treated, which
includes leakage, should not be included in the econometric model because it
is substantially under management control.

We consider delivered water, in principle, to represent an alternative
approximation for companies’ scale, based on the views of the Main
Parties.?%¢ However, scale is already well approximated by the number of
connected properties. This is confirmed by the high correlation we found
between delivered water and number of connected properties. We therefore
provisionally decide that water volume should not be included as an
explanatory variable in the model.

Percentage of lengths of mains renewed or relined

4.89

4.90

4.91

As part of its consultation process Ofwat asked for companies’ views on cost
drivers and one of the suggestions was lengths of mains renewed or
relined.?8” Ofwat included this explanatory variable in one of its alternative
model specifications (see paragraphs 4.142 to 4.149).268

Provisional decision

None of the Disputing Companies in their submissions to us mentioned this
explanatory variable, but we have two concerns regarding this variable.

Applying our framework, we first considered whether the variable makes
sense from an engineering and economic perspective. We provisionally
decide that this variable does make engineering and economic sense since
the rate at which water companies replace and/or renew mains is likely to
influence costs.

266 \We base our view on that delivered water is a variable that could be included on the Main Parties agreeing
that this is a potential variable.

267 Ofwat (2019), Supplementary technical appendix: econometric approach, p15

268 Ofwat (2019), Base Adjustments Model, tab: Analysis. Percentage of length of mains renewed is TV4.
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4.92 However, we provisionally decide that this variable is substantially under
management control. Indeed, the companies’ management have considerable
discretion over the amount of mains that are renewed or relined.

4.93 Therefore, we provisionally decide not to use this explanatory variable in the
base cost models.

Number of new connected properties

4.94 In PR19, unlike in PR14, Ofwat has included in base costs the expenditure
related to new connections from network expansion or improvement.?59

Parties” arguments

4.95 Anglian said that Ofwat's approach allowed a single per property cost for both
maintaining service to a property and adding a new one, and even in the
medium term there was not necessarily a direct relationship between the
recording of new connections and the expenditure needed to service the
needs of those new properties. Furthermore, the off-site costs associated with
new connections were ‘lumpy’.270

4.96 Ofwat considered new connected properties in one of its alternative model
specifications (TV2).2”" This driver was added to the Treated Water
Distribution model.

4.97 Northumbrian said that it was concerned with the log-log functional form of the
TV2 model. It said that a 1% increase in the number of connected properties
would be expected to have a different impact on growth expenditure
depending on whether it was based on a low or high number of connections.
Northumbrian said that the scale drivers in the water models showed constant
returns to scale, but this constant returns to scale was not present in the TV2
models. Northumbrian said that this was likely because the number of new
connected properties was highly correlated with the scale variable. It said that
based on its analysis Ofwat’s base model should be preferred over the
alternative growth specification.

269 Anglian SoC, Table 8

270 Anglian SoC, paragraph 594 (ii). Anglian said that ‘For example, Anglian will incur the cost of laying a main to
service a large new development several years before the last properties to be served by it are connected.
Conversely, if the demand from the new properties can be met by existing headroom in the network investment
might lag behind the connection of those properties.’

271 Ofwat (2019), PR19 Final Determination Securing cost efficiency: Technical Appendix, pp36-37. See
paragraphs 4.142 to 4.149 for more discussion of Ofwat’s alternative model specifications.
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4.98

4.99

4.100

Provisional decision

Applying our framework, we consider that the inclusion of the number of new
connected properties makes sense from an engineering and economic
perspective. We would expect companies to face higher costs as the number
of new properties they connect increases.

However, the total number of properties should already reflect, at least to
some extent, the variation in (net) new connected properties. We checked the
correlation between the two variables, which is 90%. A similarly high
correlation occurs between new connected properties and lengths of mains.
Therefore, we provisionally decide that the number of new connected
properties should not be included as an explanatory variable.

We do not exclude, however, that a cost adjustment may be necessary to fully
account for differences in companies’ rates of growth. We discuss this in
paragraphs 4.513 to 4.521 in the section on growth.

Proportion of metered properties

4.101

4.102

4.103

Ofwat included the proportion of metered properties (in a company’s total
connected properties) in its retail cost models. We considered whether there
was any merit in including the proportion of metered properties as a cost
driver in the wholesale water base cost models.

Provisional decision

Following our framework, first, we assessed the engineering and economic
rationale of the variable. Water metering affects water consumption, and
hence wholesale water costs, through three possible mechanisms.?72

e Awareness — consumers are more aware of their water consumption.
e Price effect — companies switch metered customers to metered tariffs.

¢ Leakage management — companies can better detect leakages when a
meter is installed at the final point of consumption.

Second, we considered that the proportion of metered proprieties was
substantially under management control.?’® For example, in the short run

272 See for example, Environment Agency (2008), The costs & benefits of moving to full water metering, and
Carmine Ornaghi and Mirco Tonin, (2017), The Effect of Metering on Water Consumption - Policy Note.

273 This concern was also raised during CMA Bristol Water redetermination. CMA (2015), Bristol PR14
Determination, Appendix 4.2 paragraph 177
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companies may promote the use of meters. For this reason, we provisionally
decide that the proportion of metered properties should not be included in the
base cost models.

The number of properties per sewer length

4.104

4.105

4.106

4.107

4.108

In one of its wastewater models, Ofwat included the number of properties per
sewer length as a variable to reflect the effect on costs of the density of
properties served. The engineering and economic rationale for including
density in the regression is to reflect the likelihood that a higher number of
properties relative to a given length of sewer may lead to higher costs.

Parties” arguments

Anglian said that the results showed that the overall effect of the length of
sewers on costs was negative. Anglian said that this suggested that all other
things being equal (pumping capacity and properties served), increasing the
length of the sewerage network would reduce costs.?’4

Ofwat said that Anglian’s interpretation of the estimated effect was not correct.
Ofwat said that the length of sewers variable captured what happened to
costs as a water company become bigger, holding the other variables, density
and energy intensity per kilometre, constant.?’® In Ofwat’s view, Anglian’s
approach, which considered ‘what happens to costs when length only
increases, means that we are asking the question what happens if we
increase length and at the same time decrease the density variable and
energy intensity.’ Ofwat did not agree with this approach.?7¢

Provisional decision

Applying our framework, we are concerned that the model has the wrong
expected value of the coefficients. Specifically, we think that Anglian’s
alternative specification suggested that there are some issues with this
regression specification.

We found that the model incorporated the aggregate effect of sewer length on
costs, including the direct effect of length of sewer and the indirect effect it

274 Anglian (2020), SoC, paragraph 587
275 Ofwat’s response to Anglian’s SoC paragraph 3.41
276 Ofwat's response to Anglian’s SoC, paragraph 3.41
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4.109

4.110

has on costs through the density and scale variables.?’”- 278 To illustrate this
point, suppose a company increases the length of its sewers. As a result, the
company also decreases density, all else equal. The impact on costs,
according to the model, is therefore the direct effect plus the indirect density
effect.?”®

Overall, we are concerned about the counterintuitive results that the overall
effect is negative. Ofwat used a second variable, the weighted population
density, as an explanatory variable.?® This variable seemed to be a clearer
measure of density and thus preferable as a proxy for density. In this
specification, the overall effect of the length of sewer remained positive.

Given the counterintuitive result as well as the availability of a valid alternative
density variable, we provisionally decide that this explanatory variable should
not be used.

Proportion of load treated

4111

4112

This explanatory variable reflects the proportion of sewage treatment that is
carried out at smaller treatment works, where there are diseconomies of
scale. Treatment works are allocated to bands according to their size, with
larger treatment works having larger numbers.

Parties’ arguments

Ofwat expected large treatment works to have a lower unit cost of treatment
than small treatment works. To capture the economies of scale effect, Ofwat
used two different measures of treatment works.28

(a) Load treated in size bands one to three (%) as a measure of
diseconomies of scale from operating small works, used in models for
sewage treatment (SWT1), bioresources (BR1) and bioresources plus
(BRP1).282

(b) Load treated in size band six and above (%) to capture economies of
scale at large treatment works in its SWT2 and BRP2 models.

277 In our view, Anglian points to the marginal effect of sewer length on costs, while Ofwat takes a narrow
interpretation of the coefficient.

278 Note that we do not disagree with Ofwat’s interpretation of the coefficient.

279 Note that Saal and Nieswand proposed an alternative specification. However, this specification had the same
issue that we describe here, ie an indirect effect.

280 This is used in a second specification, SCW2, in Ofwat's wastewater model.

281 Ofwat (2019), Supplementary technical appendix: econometric approach, p21

282 See paragraph 4.6 above.
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4113

4114

4115

Oxera, advisers to Anglian, stated that Ofwat’s definition of large works was
too broad and that this variable was unlikely to appropriately capture the
impact of the economies of scale present at very large works. Oxera
suggested the use of either the proportion of the load treated in bands seven
to nine or eight to nine. Oxera presented the following evidence to support the
change:

(a) The population equivalent treated in band six and above was between
25,000 and 3.8 million.

(b) Defining ‘large’ works as size band six or above implied that on average,
83% of industry load was assessed as being treated at ‘large’ works.
Drawing stricter thresholds, such that the vast majority of sewage
treatment activity was not defined as ‘large’, would better capture the cost
variation resulting from economies of scale.

(c) There was substantial variation in treatment works size within band six.

Provisional decision

We have considered whether Ofwat’s definition of load treated in size band
six and above (%) is too broad. We provisionally decide that, from an
engineering and economic perspective, it is appropriate to include this
variable to account for possible economies of scale in wastewater treatment.
We acknowledge that band six and above covers a large variety of treatment
works size. However, it is not clear that, from an engineering perspective, it is
appropriate to change the bands. For example, from an engineering
perspective there may not be further economies of scale beyond band six. We
have not seen evidence that using different size bands is justified.

Therefore, we did not to investigate this further. Moreover, we do not have
access to appropriate and reliable data to empirically test this variable, and,
also, it is not practicable for us to collect the data within the timeframe
available to us and given the breadth of issues under investigation.?®® Given
there is an engineering and economic rationale to include this variable, we
provisionally decide to include this variable.

283 We understand Oxera has provided a dataset constructed by Anglian which provides a band breakdown of
load treated in size bands six and above (%) for years 2012, 2013, 2017, and 2018. However, as data for the
years 2014, 2015, 2016, and 2019 are inferred (rather than using actual historic data), we do not have reliable
data to further our investigation.
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Proportion of sludge not produced at a co-location site

4.116 Anglian said that Ofwat’s models do not fully account for the higher costs
incurred by companies facing a high ratio of sewage treatment works to
sludge treatment centres. This is because such companies must transport
sludge from one to the other to a much greater extent, which increases costs.
To capture this effect, Anglian suggested including the percentage of sludge
not produced at a co-location site.

4.117 We understand Anglian applied for a cost adjustment claim for sludge
transport as part of Ofwat’s claim process.?®* This is discussed in paragraphs
4.576 to 4.580. We therefore provisionally decide not to include this variable
in the econometric modelling and instead to treat this issue as a cost-
adjustment claim.

Phosphorus consents

4.118 Anglian suggested including a variable combining the proportion of load
subject to tight ammonia consent with the proportion subject to tight
phosphorus consents (below 0.5mg/l) in the sewage treatment and
bioresources plus model.

4.119 Ofwat has provided separate cost allowances for phosphorus removal. This is
discussed further in paragraphs 5.123-5.133. We therefore provisionally
decide not to include this variable in the econometric modelling and instead to
treat this issue as an enhancement claim.

Service level variables

4.120 In this section we consider whether service level variables, in particular
leakage, should be included in the econometric models. Providing a high-
quality service could be more costly and therefore costs may be related to
service quality variables.

284 Anglian (2019), PR19 Draft determination sludge transport cost adjustment claim
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4.121

4122

4123

4124

Parties” arguments

CEPA considered including service level variables and tested a large number
of different models.?®% 286 Models with service levels were not included in the
final model as they did not fulfil the criteria adopted by CEPA.

The Disputing Companies submitted that Ofwat was wrong to propose that
companies could achieve higher performance without additional cost
implications. Bristol said that:

(a) there was no structural link in Ofwat’s methodology between costs and
service; higher service levels cost more than lower service levels;

(b) Ofwat was not comparing like with like because companies were
operating at different levels of service; and

(c) Bristol was a relatively high performing company so comparing its costs to
lower performing companies led to its base costs being underestimated.

Ofwat set out modelling criteria which a model must satisfy to be selected.
The models selected satisfied the following conditions.?”

(a) The variables were individually significant at a 10% confidence level.
(b) No two variables included in a model were correlated by more than 90%.

(c) All coefficients were consistent with CEPA’s prior expectations based on
engineering and economic rationale.

(d) The adjusted R-squared was higher than 80%.

(e) The coefficients were consistent with Ofwat’s incentives for PR19 (eg
models where greater leakage would grant higher allowance to
companies would be excluded).?88

While Ofwat did not include service level variables in the base cost model, it
also carried out some sensitivity analysis on its modelled base cost
allowances for wholesale water and wastewater, comparing its model to

285 CEPA (2018), PR19 Econometric Benchmarking Models, p51

286 The service levels tested included: leakage, total number of sewer blockages, total number of gravity sewer
blockages, total number of sewer rising main bursts/collapses, number of designated bathing waters, intermittent
discharge sites, number of designated bathing areas and number of odour related complaints.

287 CEPA (2014), Cost assessment — advanced econometric model, p50

288 CEPA (2018), PR19 Econometric Benchmarking Models, p50
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4.126
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4.128

4.129

alternative specifications, informed by company representations. This is
further discussed below in paragraphs 4.142 to 4.149.

Ofwat also engaged PwC to assess whether to include leakage levels as
explanatory variables.?8° PwC used as an explanatory variable the difference
between the company’s leakage level and industry upper quartile leakage
level, because it considered this variable was exogenous.?% 29! PwC showed
that the coefficient of the leakage measure it used had the expected sign.

Northumbria commented on the coefficients from the PwC model, pointing out
that the estimated coefficients for leakage were close to zero or not
statistically significant.

Oxera, on behalf of Yorkshire, submitted analysis that included two service
level variables.

e To capture quality complaints, Oxera used a variable related to the number
of quality contacts per person, which was a measure of the volume of
customer complaints relating to water taste, odour and discoloration.

e To capture leakage levels, Oxera used the volume of leakage above or
below the sustainable economic level of leakage (SELL) per property.2°2
SELL is the level of leakage where the incremental costs and benefits of
reducing leakage are exactly equal, taking into account both the costs and
benefits to the company, and the costs and benefits to other affected
parties.

Northumbrian also undertook work to assess the Oxera model and stated
there was a positive correlation between service quality and costs, however,
for most models the variable was statistically insignificant, which suggested
low predictive power for the variable.

NERA submitted an econometric analysis commissioned by several
companies.?®® The NERA analysis included leakage levels and used a similar
approach to Oxera. NERA used the volume of leakage above or below the
SELL per property.2%

289 PwC (2019), Funding approaches for leakage reduction

290 pwC also include a squared term of the variable.

291 PwC considered that leakage levels relative to SELL are not exogenous.

292 Oxera also includes the square of the volume of leakage above or below the SELL per property. The squared
term is included to account for potential economies of scale in costs.

293 Those companies are Sutton and East Surrey Water in collaboration with Affinity Water, Anglian, Dwwr Cymru,
South East Water, South Staff Water, Southern Water, Thames Water and Yorkshire Water.

294 NERA also includes a squared term of the variable.
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4.130 Ofwat, in response to the report by Oxera, said it did not consider it was
appropriate to measure and use leakage relative to the SELL because:?%

4.131

4.132

4.133

4.134

(@)

(b)

the positive coefficient created a perverse incentive, providing a higher
cost allowance to firms with higher leakage; and

SELL was influenced by the companies’ own determinations of costs and
benefits and did not represent an objective and consistent approach
across the industry.2%

Ofwat also said that there were multiple problems with the use of SELL,
including:

(@)
(b)
(c)

(d)

it tended to reinforce the status quo;
it did not incentivise efficiency or innovation;

there were many significant uncertainties in estimating SELL, particularly
in incorporating the social and environmental costs of leakage; and

a company’s SELL was evaluated based on the company’s own costs of
reducing leakage, such that companies that were inefficient in reducing
leakage would have a softer leakage reduction target.

PwC, in its report for Ofwat, also excluded this variable because it considered
it to be a less important driver of leakage performance.?%”

Northumbrian also expressed concerns about the use of SELL when
measuring leakage because the models were unlikely to capture the complex
relationship between service quality improvement and costs and the data may
not be comparable, as SELL was evaluated by companies involving
judgement on costs and benefits, rather than being a directly observed
measure.

Provisional decision

Applying our framework, we considered whether the inclusion of service
variables was appropriate. We discuss each of the three variables in turn.

295 Ofwat's response to common issues in companies’ statements of case: Cost efficiency, paragraph 3.41
2% Ofwat's response to common issues in companies’ statements of case: Cost efficiency, paragraph 3.41.
297 pwC (2019), Funding approaches to leakage reduction, p5
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4.135

4.136

4137

4.138

4.139

4.140

e [eakage relative to SELL

We found that leakage relative to SELL was substantially under management
control. We also had concerns about measuring leakage relative to SELL, as
SELL itself will be influenced by how efficient the company is. For example, if
the company has poor technology and has higher costs for repairing leaks, its
SELL will be higher. Therefore, SELL is not an exogenous measure to
management.

For the reason above, we provisionally decide not to use leakage relative to
SELL as an explanatory variable in the econometric models.

e [eakage relative to an upper quatrtile target for leakage

We found that leakage is substantially under management control.2%
Specifically, by managing their leakage levels, companies may influence their
position relative to the upper quartile target for leakage.?*® We therefore
provisionally decide that leakage relative to an upper quartile target for
leakage is endogenous.

We considered whether it is appropriate from an engineering and economic
perspective to measure leakage relative to the upper quartile service level. It
is not clear why the distance between the company’s actual leakage level and
a leakage target set by Ofwat is a meaningful cost driver from an engineering
or economic perspective. Companies optimise leakage levels considering
their specific circumstances. We therefore found that this difference could not
be justified from an economic and engineering perspective.

For the reasons above, we provisionally decide not to use leakage relative to
an upper quartile target as an explanatory variable in the econometric models.

e Quality contacts per person

We found that the number of customer complaints is substantially within
management control. For example, if a company decided to reduce the spend
on reducing water discolouration, it may receive a higher number of
complaints. Including variables which are substantially under management
control is likely to lead to endogeneity problems and thus biased coefficient
estimates.

2% For PR19 Ofwat moved to an upper quartile performance measure for leakage using historical data. Ofwat
argued that its previous measure, a performance commitment set by the companies, was not stretching enough.
29 |n other words, we think that there is still a substantial part of the variation of the variable that comes from an
endogenous variable, ie leakage.
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4.141 For the reasons above, we provisionally decide not to use quality contacts per
person as an explanatory variable in the econometric models.

Assessment of alternative model specifications

4.142 In PR19, Ofwat carried out a sensitivity analysis on its main models using
econometric models which included different explanatory variables. Ofwat’s
alternative model specifications were informed by company representations
and included the following cost drivers.

(a) The number of new connected properties to more explicitly control for
differences in growth related expenditure.

(b) APH to proxy for the energy requirements of each company, in place of
the number of booster pumping stations.

(c) The percentage of lengths of mains renewed or relined as a proxy for the
level of maintenance activity undertaken and network age.

(d) The distance from the upper quartile 2024—25 leakage target, and its
squared term, as a driver of leakage costs based on PwC analysis.

(e) The distance from the upper quartile 2019-20 leakage target (and its
squared term) as a driver of leakage costs based on PwC analysis.

4.143 These alternative model specifications led to Anglian receiving an extra £50.2
million.300

Parties’ arguments

4.144 Anglian stated that alternative model specifications introduced by Ofwat at the
final determination did not adequately address Anglian’s funding gap in its
base costs.3' Anglian said that ‘at FD, Ofwat still rejected Anglian’s cost
adjustment claim but allowed a £50.2 million uplift (£24.5 million of which was
leakage driven) to Anglian’s ‘Botex Plus’ allowances on the basis of adjusting
for alternative specifications to its econometric models, so implicitly admitting
the insufficiency of the base allowance.’3°?

300 Ofwat (2020), Securing cost efficiency technical appendix, p37
301 Anglian SoC, paragraph 563
302 Anglian SoC, paragraph 1039iii
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4.145 Anglian stated that the quality of the alternative specification models was low
and that the additional allowance made on the basis of these alternative
specifications was insufficient.303

4.146 Bristol said that Ofwat’s alternative models on leakage demonstrated that
better leakage performance required higher costs and that, given the outcome
of applying alternative models, Ofwat was unjustified in not providing Bristol
with adequate cost allowances for leakage.304: 305, 306

Provisional decision

4.147 For the reasons explained in paragraphs 4.48 to 4.141, we provisionally
decide not to include in our models any of the explanatory variables listed in
paragraph 4.142.

4.148 The results of these decisions are summarised in Table 4-3 below.

Table 4-3: Summary of CMA provisional decisions and reasoning on Ofwat alternative
specifications

Ofwat model Explanatory variable Reasoning Provisional Decision
TV2 — Growth driver Number of cqnnected High correlaﬁon with Do not use
properties scale variables
. . Poor quality data and
TV3 - Average pumping Average pumping lack of statistical Do not use
head head L
significance
TV4 — Length of mains Percentage of mains Endogeneity concerns Do not use
renewed or relined
Leakage and distance
TV5 - Leakage from 2024-25 target .
e L Endogeneity concerns Do not use
specification 1 and Thames
interaction variable
Leakage and distance
TV6 - Leakage from 2019-20 target Endogeneity concerns Do not use
specification 2 and Thames 9 y

interaction variable

Source: CMA analysis.

4.149 Therefore, we provisionally decide not to use any of the alternative
specifications. This provisional decision results in our not accepting Anglian’s
arguments for additional funding and removing the £50.2 million allowance
that Anglian receives from these sensitivities. We consider arguments on
growth in paragraphs 4.454 to 4.532 and leakage in section 8.

303 Anglian SoC, paragraph 1039iii

304 Bristol SoC, paragraphs 389 and 390

305 NERA (2020), Expert Report on Ofwat’'s Approach to Water Wholesale Cost Assessment in the PR19 Final
Determination, paragraph 12 and section 4.2

306 Ofwat (2020), Securing cost efficiency technical appendix, p37
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Is capital maintenance addressed appropriately?

4.150 Companies use and manage assets to produce water and wastewater
services. Those assets need to be maintained in order to function efficiently.
Therefore, companies incur capital maintenance costs maintaining the assets
they own and operate.

4.151 In this section, we first summarise the points on capital maintenance raised by
the Main Parties that concern the base cost models.

Parties” arguments

4.152 Ofwat’s approach to capital maintenance was to rely on the econometric
model as the starting point. In addition, Ofwat supplemented the base costs
allowances with an adjustment process, through which companies can
request cost adjustment claims, including capital maintenance costs.3°7

4.153 Ofwat said that the data used in the econometric model included ‘lumpy’
investment as well as peaks and troughs in capital investment costs.3%8
Specifically, it found evidence of peaks and troughs for companies at different
percentile levels (for example, upper or lower quartile). However, the
econometric model covered eight years which, in Ofwat’s view, ensured that
the cost allowance was set in the long-run and thus addressed issues relating
to peaks and troughs and ‘lumpy’ investments.

4.154 Northumbrian said that Ofwat’s approach to cost assessment had continued
to over-emphasise historical data and therefore had not sufficiently taken into
account the longer-term and variable nature of resilience investment
requirements. Northumbrian said that capital maintenance requirements
varied with a company’s historical investment profile and therefore the base
cost model might not adequately account for those costs. As a result,
Northumbrian Water said that capital maintenance might be underfunded.3%

4.155 Anglian said that Ofwat’s approach was putting assets’ health and resilience
at risk by underfunding capital maintenance.®' It also argued that Ofwat relied
on a top-down approach, namely, the econometric models, which led to a
shortfall in cost allocation for capital maintenance expenditures in AMP7.3"
Anglian said that Ofwat should have validated its top-down models by using a

307 Ofwat (2019), Anglian Water — Cost efficiency additional information appendix, p4
308 Ofwat (2019), Anglian Water — Cost efficiency additional information appendix, p4
309 Northumbrian SoC, paragraph 592

310 Anglian SoC, p8

311 Anglian SoC, pp11-12
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4.156

4157

4.158

4.159

4.160

bottom-up approach. To mitigate the issue, Anglian proposed to triangulate
costs based on an historical (top-down approach) and forward looking
(bottom-up approach) cost assessment.3'2

Anglian showed that companies could be in peaks and troughs with respect to
their capital maintenance expenditures.3'3

In response to Anglian, Ofwat said that its approach to setting an allowance
for capital maintenance costs had been consulted upon. While some
companies raised concerns about including enhancement costs in the
econometric model, they had not raised concerns about capital
maintenance.3'* Ofwat said that it had assessed the peaks and troughs in the
data and concluded that there was not an issue.3'®

In response to Ofwat, Anglian said that Ofwat had not established a
framework to monitor ‘companies’ serviceability’.3'® To mitigate the issue,
Anglian re-iterated its suggestion to triangulate costs based on historical top-
down and forward-looking bottom-up assessments.

Bush and Earwaker, Anglian’s advisers, said that Ofwat’s approach risked
underfunding capital maintenance because the approach did not sufficiently
account for differences in capital maintenance needs across companies and
within a company over time.3'” Bush and Earwaker said that Ofwat should
triangulate historical and forward-looking cost assessments to address the
capital maintenance issue.3'8

Anglian said that Ofwat incorrectly assumed that companies' long-term capital
maintenance requirements were constant over time. Anglian said that the
evidence showed that capital maintenance was cyclical and would grow in the
future.®'® Anglian said that the cost benchmark might be set based on
companies being in a cost trough. Anglian re-iterated its suggestion that, to
assess future needs, Ofwat should use a bottom up approach.32°

312 Anglian’s approach is informed by a report by Bush and Earwaker which states that Ofwat's approach ‘looks
to us to create a significant risk of mis-provision for capital maintenance on an individual company basis’, which
they argue is caused by differences between companies, for example due to difference in asset health or age.
313 Anglian SoC, p11-12

314 Ofwat's response to Anglian’s SoC, paragraph 1.27

315 Ofwat's response to Anglian’s SoC, paragraph 1.29

316 Anglian’s reply to Ofwat's response to Anglian’s SoC, Part G, p12

317 Anglian pointed out that its business plan forecast has been carefully developed, following the
recommendations in Bush and Earwaker.

318 Anglian also stated that Ofwat’s approach at PR19 was similar to the approach at PR99, which was heavily
criticised in the House of Commons Environmental Audit Committee in 2000 for relying on past levels of spend to
determine what was appropriate for the forthcoming period.

319 |t also acknowledged that other costs may be cyclical as well.

320 Anglian’s Reply to Ofwat's response to Anglian’s SoC, Part G, p15
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4.161 Anglian said that Ofwat’s econometric models captured scale drivers, but did
not address in any form the age, asset condition or risk of failure, which were
core drivers of maintenance expenditure requirements.3?! Anglian said this
meant that there was a likelihood that the econometric models did not fully
address the capital maintenance requirements, in particular in light of
increasing asset maintenance requirements.32?

4.162 Anglian said that Ofwat used only a limited number of models to set
allowances, not taking into account any non-modelling evidence.3%3

4.163 Anglian said that it was reasonable to conclude that historical levels of capital
maintenance would not be sufficient in future AMPs to ensure the continued
serviceability of Anglian's asset base.3?*

4.164 Ofwat said that it did not use an age-based assessment of capital
maintenance because asset age did not directly correlate with asset
performance.3?%

4.165 Oxera said that there was evidence that the benchmark companies were in a
capital maintenance trough as capital expenditure per property was lower
than the industry average. Oxera said that, contrary to Ofwat’s statement,
there was evidence that the benchmark firms were in a trough.

4.166 Oxera said the issue of cyclical capital maintenance could be mitigated by
using a smoothing approach to the cost variable in the estimation of the
econometric model and this led to tighter confidence intervals of the predicted
costs.326

4.167 In its response, Ofwat said that smoothing had disadvantages as recognised
by the CMA in its Bristol PR14 Determination and this approach should not be
used.3?” Ofwat said that it decided not to use capital smoothing because of
increased substitutability between Opex and Capex.3?8 It also said that

321 Anglian’s Reply to Ofwat's response to Anglian’s SoC, Part G, p21

322 Anglian also refer to an Oxera report which shows that using smoothed base costs expenditures reduces the
accuracy of the model. Anglian’s interpretation of this is that the base cost model would under-provision cost
allowances for capital maintenance.

323 Anglian SoC, paragraphs 578-579

324 Anglian’s reply to Ofwat's response to Anglian’s SoC, Part G, p29

325 Ofwat (2020), PR19 Final Determinations - Anglian Water Cost efficiency additional information appendix ,p6
326 Oxera also discusses similar arguments made by Anglian, such as the cyclicality of capital maintenance. We
do not repeat those points again.

327 Ofwat's response to Anglian’s 27 May submission to the CMA, p15

328 Ofwat's response to Anglian’s 27 May submission to the CMA, p15
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efficiency scores were calculated over a five-year period in order not to place
undue weight on a single year.3?°

Provisional decision

4.168

4.169

4170

4171

4172

We provisionally decide that our base cost models provide funding for capital
maintenance costs. This is because capital maintenance costs will be related
to the capital employed, which will be related to the scale of the business. Our
econometric models include scale variables, so will give higher funding for
companies with more assets.330- 331 |n addition, the base cost allowance
permits growth of capital maintenance costs if the increase in costs is related
to the growth of the cost drivers.33?

Anglian also argued that asset health and age should be taken into account
when assessing the capital maintenance spend. However, we are concerned
that those measures are within the control of a company. For example, a
company may decide to reduce spend on maintaining, or postpone replacing,
an asset. This means that it may save costs in the short run but increase
costs in the long run and, as a result, asset age and health could be biased
indicators of capital maintenance requirements.

We recognise that the base cost models may not cover all capital
maintenance costs. For example, capital maintenance costs can be ‘lumpy’,
and companies could face peaks and troughs, which may not be reflected in
the correlation with the cost drivers. However, while some companies may be
in peaks and troughs in individual AMPs, there should be no systematic
underfunding in the long run.

We also considered Oxera’s submissions that the companies which are the
benchmarks may be in a capital maintenance trough. If this is the case this
could overstate their efficiency levels, since they could appear more efficient
compared to companies which are at peaks of capital maintenance
expenditure. If these companies are used as benchmarks this could lead to
underfunding average capital maintenance levels.

On the evidence presented by Oxera, we first note that the difference
between the benchmark companies and the industry average could be
explained by those companies being more efficient, a possibility which Oxera

329 Ofwat's response to Anglian’s 27 May submission to the CMA, p16

330 For example, a larger network may mean higher cost related to maintaining that network.

331 Anglian raised the issue that it had taken over private sewers and pumping stations which increased its capital
maintenance costs. However, this should be reflected in an increase in the cost drivers in the econometric model.
332 For example, if the scale of a company is expected to increase, the base cost allowance for capital
maintenance increases with it.
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acknowledged. Ofwat has also, implicitly, allowed for this issue by not
selecting the frontier company as the benchmark.

4.173 We assessed whether there was evidence that the companies which
influenced the efficiency benchmark had uncharacteristically low capital spend
per property during PR14.333 Our analysis for the wholesale water companies
is in Figure 4-1.

Figure 4-1: Capital maintenance expenditure for wholesale water
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4.174 These graphs do not support the argument that the most efficient companies
were in a capital maintenance trough during 2015-2019.

333 The CMA’s provisional decision to move the efficiency benchmark to the upper quartile implies having five
efficient companies, rather than four. Our analysis is limited by the data available, as we have only three years of
data before 2015, but this should still be sufficient to give us a reasonable picture of companies’ investment
cycles.

137



(a) Portsmouth shows volatile spending.

(b) Yorkshire and South Staffordshire started (in 2015) from a trough but
reached relatively high levels of expenditure by the end of the time period.

(c) South West shows volatile spending.334

(d) Dee Valley has relatively low levels of expenditure for the first three years,
but high levels of expenditure for the last two years. We do not consider
the evidence shows Dee Valley is in a trough of capital maintenance
expenditure.

4.175 We also note that the graphs above show a variety of distributions, some of
which are inconsistent with capital maintenance being cyclical.

4.176 Figure 4-2 shows the same analysis for wholesale wastewater.

Figure 4-2: Capital maintenance expenditure for wholesale wastewater
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334 SWB capital maintenance expenditure was computed as the sum of SWT and BWH from the period before
2016.
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4177

4178

4179

4.180

4.181

These graphs do not support the argument that the most efficient companies
were in a capital maintenance trough during 2015-2019.

(a) Severn Trent is likely to be in a trough. However, this is far from clear, and
looking at multiple charts we would expect some companies to be in a
trough due to the variation in the data.

(b) Wessex and Northumbrian do not appear to be in a trough.
(c) Anglian does not appear to be in a trough.3%

Overall, we note that the graphs show a variety of distributions, suggesting
that there is no systematic bias in the investment cycles of the companies
influencing the efficiency threshold.

Based on the evidence above, in particular the evidence showing no
substantial bias in the wholesale water or wastewater companies, we
provisionally decide not to adjust our approach to setting capital maintenance
allowances.

With respect to using a smoothed model to address the capital maintenance
issue we do not see a clear justification to use the smoothed approach. The
approach may introduce a distortion between the time covered by the cost
variable and the time covered by the cost drivers. Smoothing would reduce
the number of periods available in the data and a longer time period of data is
preferable.336 On the former point, if there is a correlation between costs
drivers and the peaks and troughs or the ‘lumpy’ Capex, this will not be picked
up by the smoothed model. Therefore, we provisionally decide not to use
smoothed data in our econometric modelling.

We acknowledge Anglian’s and Northumbrian’s argument that Ofwat’s cost
assessment is backward looking and that potential issues with capital
maintenance may be forward looking. This is a complex issue, which, going
forward, may become more important. We therefore suggest that Ofwat
considers developing indicators to track this issue and to enable it to enhance
its analysis with a forward-looking element that will assist in triangulating
results from its econometric modelling of historic costs.

335 While Anglian performed worse than the efficiency benchmark, it still affects the precise level of the
benchmark as the upper quartile calculation for wholesale wastewater is based on the average of the third and
fourth companies.

336 \We acknowledge that the confidence intervals for the model Oxera provides are tighter. However, this is
unsurprising because of the reduction in variation in the dependent variable due to the smoothing.
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Is there a log-transformation bias?

4.182 Ofwat used log-log models to estimate costs and these models may
systematically underestimate costs. This is because log-log models estimate
the logarithm of costs and when this is transformed into monetary amount, it
can potentially result in transformation-bias.33”

4.183 A few potential solutions can be considered to correct for log-transformation
bias, however, none of these estimators are unbiased.3*® These estimators
include:

(a) Naive estimator — This estimator makes no adjustment for the
transformation bias.

(b) Conditional mean estimator — This adjustment factor is calculated as the
exponentiated variance of the error from the model multiplied by 0.5. This
adjustment would increase the raw modelled cost.?3° The adjustment
factor is not unbiased but is consistent.®4° This assumes the errors of the
model are normally distributed.

(c) Smearing estimate34! — The adjustment factor is calculated as the
average of the exponentiated errors from the model. This adjustment may
increase the raw modelled cost. The adjustment factor is not unbiased but
is consistent.342

(d) Alpha factor34® — This is calculated as the correlation between actual costs
(Em) and predicted costs from the model (£m transformed from logs). This
should indicate the extent to which predicted costs overstate actual costs.
However, in practice, this adjustment may increase or decrease the raw
modelled cost. The adjustment factor is not unbiased but is consistent.

337 We would expect the error from the model to be zero on average (across all companies and years) so there is
no need to make an adjustment to the estimated log of base costs. However, for statistical reasons, the average
of the exponentiated error from the model may be a multiple of more than 1 — called the ’log-transformation bias’.
As this is not incorporated into the estimated base costs, an adjustment may be required. For further explanation
see Wooldridge (2012), Introductory Econometrics: A Modern Approach, 51 Edition, pp212-214.

338 The 'raw modelled cost’ in this paragraph refers to estimated modelled base costs that exclude the catch-up
efficiency and frontier shift adjustments.

33% Where the variation of the error term from the model is large, the adjustment may be substantially larger than
a multiple of one.

340 Intuitively, if an estimator is consistent, this would indicate that as the sample size increases, the estimate will
converge to the 'true’ value.

341 This does not require errors from the model to be normally distributed.

342 This means that with a sufficiently large dataset the adjustment factor gets very close to the ‘true’ adjustment
factor.

343 The Alpha factor is calculated as the coefficient of the regression when running the actual cost (£Em) on the
predicted cost (Em transformed from logs) without a constant. This does not require errors from the model to be
normally distributed.
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Parties” arguments
4.184 Ofwat did not make an adjustment for log-transformation bias in its models.

4.185 Anglian stated that statistical theory shows that log-log models systematically
underestimate costs unless allowances are suitably adjusted.344 Anglian also
stated that, as part of PR14, Ofwat recognised and adjusted for this statistical
issue which had a material impact.34°

4.186 Vivid Economics, adviser to Anglian, argued that conditional mean and
smearing factor approaches offered more robust ways of obtaining consistent
cost estimates from Ofwat’s models.3*¢ Vivid Economics also said that in this
case, the alpha factor approach did not correct for the statistical issue
described since it adjusted all cost estimates downwards in parallel and
exacerbated model prediction error.

Provisional decision

4.187 We have estimated the smearing and alpha adjustment factors required to
adjust the CMA’s model for log-transformation bias.34” As the log-
transformation bias leads to an underestimation of costs, we would expect the
adjustment factors to be more than 100%. Table 4-1 shows the calculated
adjustment factors for the wholesale water and wastewater models.

(a) The smearing factor adjustments implies an upwards adjustment to the
raw model cost estimates by 0.8% to 4.4% across the wholesale water
and wastewater models.

(b) The alpha factor adjustments imply either an upward adjustment to the
raw model cost of up to 6% or a downward adjustment of up to -2.6%.

4.188 We note the alpha adjustment factors that require a downward adjustment
(those <100% in Table 4-4) are not aligned with statistical theory and for this
reason we provisionally decide that the estimated adjustment factors are
unreliable.348

Table 4-4: Smearing and Alpha adjustment factor for wholesale water and wastewater models

Model Smearing factor Alpha Factor

Wholesale Water Models

344 Anglian SoC, paragraph 610

345 Anglian SoC, paragraph 611

346 Anglian (2019), Draft Determination Representation, Log Model Prediction Error, p5

347 We have not estimated the conditional mean estimator adjustment as this required a normality assumption.
348 We note the alpha factors that are below 100% are not statistically significantly different from 100% at the
95% level.
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WRP1
WRP2
TWD
Ww1
Ww2

SWC1
SWC2
SWT1
SWT2
BR1
BR2
BRP1
BRP2

102.9% 104.9%
103.3% 106.0%
102.7% 99.8%
101.2% 100.7%
101.0% 101.8%
Wastewater Models
100.8% 101.1%
101.3% 100.7%
101.7% 98.8%
101.9% 99.7%
103.8% 103.0%
104.4% 101.5%
101.2% 97.4%
101.1% 98.4%

Source: CMA analysis

4.189

4.190

Notwithstanding our criticisms of the adjustment factors, we note that as the
application of the adjustment factors affects the modelled cost estimates, it
also affects the efficiency scores.

We separately apply the smearing and alpha factors and recalculate the
efficiency scores. Table 4-5 shows a comparison of the efficiency scores.
Following the application of the smearing factor, the efficiency score
decreases by 1.9 percentage points for wholesale water and 1.5 percentage
points for wholesale wastewater. Following the application of the alpha factor,
the efficiency score decreases by 1.6 percentage points for wholesale water
and increases by 0.3 percentage points for wholesale wastewater.

Table 4-5: Comparison of efficiency scores for CMA model, and models including smearing
and alpha factors3#°

Model WW model WWW model
CMA 95.4% 98.9%
CMA with smearing factor adjustment 93.5% 97.3%
CMA with alpha factor adjustment 93.8% 99.2%

Source: CMA analysis.

4.191

We have applied the adjustments for the log-transformation bias and the
change to the efficiency scores to estimate the change to the base cost
estimates. We provisionally find the overall change to the modelled base
costs are not material.3%°

349 This model includes only provisional decisions taken on updating ONS forecasts, removal of alternative
specifications and removal of SWC1.

3%0 The adjustments were also applied to the CMA final model, also with a provisional finding that the change to
the modelled base costs are not material.
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4.192 Table 4-6 shows the change to the base costs for the wholesale water model.
We find that the change to the base costs is less than 0.4% for all companies,
and on average less than 0.1%.

Table 4-6: Comparison of base costs between CMA model, with smearing and alpha
adjustments (2020-2025, WW model)3"

CMA CMA + Smearing Factor CMA + Alpha Factor
Company (Em) em Change Change em Change Change
(Em) (%) (Em) (%)

AFW 974.0 973.4 -0.6 -0.1 972.7 -1.2 -0.1
ANH 1,269.4 1,269.2 -0.2 0.0 12715 2.1 0.2
BRL 338.8 338.6 -0.2 -0.1 338.7 0.0 0.0
HDD 100.7 100.7 0.0 0.0 100.5 -0.2 -0.2
NES 1,117.4 1,116.9 -0.6 -0.1 1,118.3 0.9 0.1
NWT 1,903.8 1,903.0 -0.9 0.0 1,903.6 -0.2 0.0
PRT 144.5 144.4 0.0 0.0 144.3 -0.2 -0.2
SES 180.2 180.2 -0.1 0.0 180.3 0.0 0.0
SEW 630.6 630.3 -0.3 -0.1 631.7 1.1 0.2
SRN 661.9 661.6 -0.3 -0.1 661.5 -0.4 -0.1
8sC 398.7 398.5 -0.2 0.0 398.5 -0.2 -0.1
SVE 2,167.6 2,166.7 -0.8 0.0 2,165.5 -2.1 -0.1
SwB 647.0 646.9 -0.1 0.0 647.1 0.1 0.0
T™S 3,193.4 3,192.0 -1.4 0.0 31812 -12.2 -0.4
WSH 1,007.9 1,007.7 -0.2 0.0 1,008.0 0.2 0.0
WSX 463.1 463.1 0.0 0.0 462.7 -0.4 -0.1
YKY 1,326.8 1,325.9 -0.8 -0.1 1,328.0 1.3 0.1
Total 16,526 16,519.0 -6.7 0.0 16,5141 -11.6 -0.1

Source: CMA analysis

4.193 Table 4-7 shows the change to the base costs for the wholesale wastewater
model. We find the change to the base costs is less than 0.3% for all
companies, and on average less than 0.1%.

351 This model includes only provisional decisions taken on updating ONS forecasts, removal of alternative
specifications and removal of SWC1.
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Table 4-7: Comparison of base costs between CMA model (excluding SWC1 model) and with
smearing and alpha adjustments (2020-2025, WWW model)3%?

CMA + Smearing Factor CMA + Alpha Factor

Company CMA (Em) £m Change Change £m Change Change
(Em) (%) (Em) (%)
ANH 2,097.6 2,099.1 1.5 0.1 2,098.1 0.5 0.0
HDD 24.0 241 0.0 0.1 24.0 -0.1 -0.3
NES 829.7 829.8 0.1 0.0 829.8 0.1 0.0
NWT 2,061.4 2,062.2 0.8 0.0 2,059.5 -1.9 -0.1
SRN 1,586.3 1,586.2 -0.1 0.0 1,588.5 2.2 0.1
SVE 2,514.2 2,516.0 1.8 0.1 2,513.6 -0.5 0.0
SWB 738.0 738.0 0.0 0.0 737.4 -0.6 -0.1
TMS 3,813.9 3,814.8 0.9 0.0 3,808.9 -5.0 -0.1
WSH 1,107.4 1,107.9 0.5 0.0 1,106.3 -1.1 -0.1
WSX 983.1 983.0 -0.1 0.0 982.9 -0.2 0.0
YKY 1,547.9 1,549.2 1.3 0.1 1,546.8 -1.1 -0.1
Total 17,303.5 17,310.3 6.7 0.0 17,295.9 -7.6 0.0

Source: CMA analysis

4.194 Overall, we provisionally decide that although we consider that log-

4.195

4.196

4197

transformation bias may affect companies’ cost allowance estimates,
adjusting for log-transformation bias adds complexity to the model without
necessarily mitigating the bias if the sample size is not sufficiently large.

Also, since some of the alpha adjustment factors required a downward
adjustment of base costs, which does not align with statistical theory, we
provisionally decide that these adjustment factors should not be used.

Furthermore, and notwithstanding our provisional conceptual concerns, we
provisionally find that the smearing and alpha factor adjustments do not have
a material effect on the base cost estimates.

For these reasons, we provisionally decide that it is appropriate to use naive
estimators.

Which forecast data should be used?

4.198

Ofwat used historical data from 2011/12 to 2018/19 to estimate the PR19
base cost model. Forecasts for each of the explanatory variables for 2020/21-
2024/25 were then used, in conjunction with coefficients from the PR19 base
cost model, to forecast the cost allowance for 2020/21-2024/25.

352 This model includes only provisional decisions taken on updating ONS forecasts, removal of alternative
specifications and removal of SWC1.
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4.199 Ofwat estimated forecasts for its cost drivers using a variety of methodologies.
These are summarised in Table 4-8.

Table 4-8: Ofwat’s forecast approach of explanatory factors in our base econometric model

Variable Forecast method

Connected properties (water and | Forecasts based on household growth rate projections

wastewater) produced by the Office for National Statistics (ONS).

Length of mains (water), Sewer Forecasts based on each company’s forecast of the variable
length (wastewater) (50% weight) and a linear projection of the historical growth
rate of the asset (50%)

Water treatment complexity Forecasts based on each company’s forecast of the

(water) variable.

Number of booster pumping Forecasts based on a linear projection of historical growth
stations (water) rates.

Load received at sewage Forecasts based on each company’s forecast of the variable
treatment works (wastewater) (100%), except for Anglian Water and Northumbrian Water

where we place 50% on a linear projection of historical
growth rates of sewage load for the company*.

Sludge produced (wastewater) Forecasts based on each company’s forecast of the
variable.

Percent load treated in size Forecasts based on the average of the last four years of

bands 1-3 or in size band 6 historical data for each company.

(wastewater)

Pumping capacity (wastewater) Forecasts based on the average of the last four years of
historical data for each company.

Load with ammonia consent Forecasts based on each company’s 2018-19 level.
below 3mg/l (wastewater)

Weighted average density (water | Forecasts based on ONS population projection numbers for

and wastewater) water and wastewater.
Sewage treatment works Forecasts based on each company’s forecast of the
(wastewater) variable.

* Anglian Water and Northumbrian Water forecast sewage loads that are significantly higher than would be
expected from historical growth rates. We therefore put some weight on historical growth rates for these two
companies.

Source: Ofwat (2019), ‘PR19 final determination: Securing cost efficiency technical appendix’, Table 5

Parties’ arguments

4.200 Yorkshire said that Ofwat did not appropriately account for changes in future
cost drivers and that Ofwat should have adopted Yorkshire’s forecasts for new
connections, length of mains, and booster pumping stations.3%3

4.201 Yorkshire said that its forecasts were developed alongside other areas of its
plan, including enhancement and maintenance programmes. For this reason,
Yorkshire indicated that its forecasts for key variables were aligned with the

353 Yorkshire SoC, paragraph 198
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4.202

4.203

activity that it had planned to undertake. Yorkshire estimated that its forecasts
increased its allowance by £14 million in wholesale water. 35

Ofwat said that during its PR19 process it placed some weight on companies’
forecasts where it considered these reliable.3%°

Ofwat noted that Yorkshire did not make representations on the forecast of
sewer length (which places 50% weight on the company’s forecast), nor on
any wastewater cost driver, despite challenging Ofwat’s forecast of length of
water mains. Ofwat considered this clear evidence that companies’
representations tended to focus on the areas where the companies
considered they deserved a higher allowance.3%¢

Provisional decision

4.204

4.205

4.206

4.207

4.208

Yorkshire’s criticisms relate to three variables (new connections, length of
mains and booster pumping stations), but Yorkshire provided us only with
evidence relating to new connections.

We assessed companies’ forecasts on the number of connected properties in
the section on growth below (see paragraphs 4.454 to 4.532). There, we
provisionally decide to use Ofwat’s forecasts based on ONS projections for
the number of connected properties.

We reviewed the Ofwat forecast data for new mains and booster pumping
stations. Ofwat’s forecasting methodology accounts for companies’ historical
growth and is relatively simple. Moreover, for the length of mains, Ofwat
placed 50% weight on the companies’ business plans forecasts, recognising
the need to account for companies’ specific future plans. We provisionally
decide that this is a reasonable approach and we adopt the same approach.
Furthermore, we have not received evidence that would suggest adopting a
different forecasting methodology.

We note that Yorkshire did not submit any evidence in support of its forecasts
for length mains and booster pumping stations. Therefore, we provisionally
decide to use Ofwat’s forecasts based on ONS data.

In addition, we provisionally decide to use the updated forecasts for the
number of connected properties and population density as estimated by the
ONS.

354 Yorkshire SoC, paragraph 198
355 Ofwat's response to Yorkshire’s SoC, p29 and paragraph 3.63
3% Ofwat's response to Yorkshire’s SoC, paragraphs 3.70 — 3.72
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What is the appropriate aggregation and triangulation approach?

4.209 Models may include a degree of error and uncertainty. Models that focus on

specific parts of the value chain may allow the set of explanatory factors to be
tailored to each model, whereas more aggregated models help account for
differences between companies in cost allocation. Triangulation of models
that estimate costs for different parts and levels of the value chain may be
helpful to mitigate these risks and avoid relying on one specification only,
where possible.

Parties” arguments

4.210 Anglian made four main critiques of Ofwat’s aggregation and triangulation

4.211

methodology:

(a) Adding together the different parts of the value chain before calculating
the gap to the benchmark creates an unrealistic frontier. This is because
upstream factors influence downstream structures.3%7

(b) Ofwat triangulated similar wholesale water models and did not triangulate
models at all for treated water distribution.3%8

(c) In wastewater, Ofwat did not produce an integrated wastewater model.
According to Anglian, Professor Saal demonstrated that acceptable
integrated wastewater models could be created while still following
Ofwat’s model principles and selection criteria.3%°

(d) Ofwat failed to sense-check modelling results with bottom-up evidence of
the companies’ actual expenditure needs.36°

Oxera, as adviser to Anglian, stated that, while not having thoroughly
investigated the development of an integrated wastewater model, it
considered that ‘it is, in principle, possible to develop aggregate models that
are statistically and operationally valid.’

4 212 Ofwat said that:

357 Anglian SoC, paragraph 569. Anglian said: ‘For example, the distribution of Anglian’s recycling centres (which
is driven by demographics and geography) influences the size and location of its sludge treatment facilities.’

358 Anglian SoC, paragraph 581

359 Anglian SoC, paragraph 591

360 Anglian SoC, paragraph 552 (iii) and section 4.2
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(a) The level of aggregation of the models captured different parts of the
value chain and this was in support of the engineering rationale.

(b) Where a particular level of aggregation was excluded, it was due to
statistical or engineering reasons.3¢"

4.213 Ofwat found the alternative wholesale wastewater specifications proposed by
Anglian did not perform well against Ofwat’s model principles and selection
criteria. It also raised concerns on the use of load as a scale driver36? and the
lack of a density variable.363

4.214 Ofwat’s consultants CEPA built a series of integrated wholesale wastewater
models which, overall, performed well.364 Ofwat, however, later rejected these
models on the basis of scale having different effects in different parts of the
value chain, and of density likely having an ambiguous effect across different
parts of the value chain.36%

Provisional decision

4.215 We assess the Parties’ arguments on aggregation and triangulation, in turn.

Aggregation

4.216 On Anglian’s argument that adding together the different parts of the value
chain before calculating the gap to the benchmark creates an unrealistic
frontier, we found that the approach taken by Ofwat aggregates costs before
estimating the frontier.

4.217 An alternative approach involving disaggregated benchmarking would involve
running a series of separate models for different parts of the value chain,
calculating an efficiency benchmark for each model, and then producing an
efficiency benchmark as the sum of these separate efficiency benchmarks
from each model. This would be vulnerable to the criticism that it provides an
unrealistic and unachievable cost benchmark by ignoring the interactions and
trade-offs across different parts of the value chain. This specific problem can
be addressed by summing the estimated costs across different disaggregated
models before calculating any efficiency benchmark.3%¢ Other methodologies,

361 Ofwat’s response to Anglian’s SoC, paragraph 3.32-3.36

362 Ofwat stated that load was not appropriate from an engineering perspective because load only captures
sewage collection and treatment activities, but not bioresources activities. Reference: Ofwat’s response to
Anglian’s SoC, paragraph 3.37

363 Ofwat's response to Anglian’s SoC, paragraph 3.37

364 CEPA (2018), PR19 Econometric Benchmarking Models, pp110-113

365 Ofwat (2019), IAP Supplementary technical appendix Econometric approach, p19

366 CMA (2015), Bristol PR14 Determination, paragraph 146
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4.218

4.219

4.220

4.221

4.222

4.223

such as either relying on aggregate models only or setting a different frontier
for each disaggregated model, carry more risks than Ofwat’s approach.

Ofwat specified models at different levels of the value chain. We found that
this is a reasonable and appropriate approach as there are benefits and
disadvantages for both aggregated and disaggregated models and it is
advisable to use both. This avoids over-reliance on a single set of models.

We reviewed CEPA integrated wholesale wastewater models. Our review of
these models indicated that these models were not suitable because of
problems with the specification of the functional form.367

We have reviewed Professor Saal’s model proposed by Anglian. We agree
with Ofwat that the lack of a density variable is particularly concerning as it is
proven to be a key cost driver in other models. Moreover, we replicated the
proposed model with updated data and found that some coefficients
considerably changed in size and sometimes lost significance.®%8 For these
reasons, we provisionally decide that the proposed integrated wholesale
wastewater model is not appropriate.369

Overall, we have not seen a satisfying integrated wastewater model.
Therefore, we provisionally decide not to include any model at this level of
aggregation.

Triangulation

We considered the arguments of Anglian and Ofwat on the most appropriate
approach to triangulation.

We already considered above the definitions of water complexity used in the
two triangulated Water Resources Plus (WRP) models and two aggregated
Wholesale Water (WW) models. For the reasons explained in paragraphs
4.73-4.76, we found that both variables for water treatment complexity were
reasonably defined. Therefore we provisionally decide to use both models for
water resources plus (WRP1 and WRP2) and both models for aggregated
wholesale water (WW1 and WW?2), giving 50% weight each in their relative
triangulations.

367 The statistical test RESET indicated that the models likely required additional interaction or quadratic terms.
368 The coefficient for the share of sludge treated non-indigenously fell from 0.2 to 0.09 and became non-
significantly different from zero. In addition, the coefficient for pumping capacity/km of sewer increased from
0.257 t0 0.326.

369 We have not considered Oxera’s suggestion further at this point as it did not provide a robust aggregate
model. As Oxera stated, it had not 'thoroughly investigated the development of an aggregate model.’ (p19)
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4.224 We assessed Ofwat’s approach to its lack of triangulation for the Treated
Water Distribution (TWD) model. Ofwat relied on one model only. We have
not found any alternative model that would perform well enough to triangulate
TWD with. We therefore provisionally decide not to triangulate TWD with any
other model. This is consistent with our approach to sewage collection where
we rely on SWC2 only (see paragraph 4.226).

Summary of our provisional decision on base cost models

4.225 In this section, we summarise our provisional decisions and assess our
models against some criticisms made by the Disputing Companies on Ofwat’s
models.

4.226 Our approach to econometric modelling is similar to that adopted by Ofwat but
involved three changes.

(a) We did not find Ofwat’s alternative specifications convincing based on our
assessment of the following variables: the number of new connected
proprieties (TV2), the average pumping head (TV3), the percentage of
lengths of mains renewed or relined (TV4), and performance on leakage
targets (TV5-TV6). We therefore provisionally decide to drop these
models.

(b) We found the results of one of the wholesale wastewater models for
sewage collection (SWC1) counterintuitive. Specifically, we found that the
number of properties per sewer length variable had a counterintuitive
negative sign. We therefore provisionally decide to drop this specification.

(c) We used updated ONS forecast data for the number of connected
properties and population density.

4.227 These changes resulted in different cost allowances for the four companies
and these are summarised in Table 4-9 below.

Table 4-9: Effect of CMA decisions on base cost econometric models on the contribution to
base costs (water and wastewater) (Em)

Ofwat CMA modelled
modelled base Impact of base costs net
costs net of removal of Impact of of % change
enhancement Updating ONS alternative removal of enhancement from Ofwat’s
opex forecasts specifications SWC1 opex f allowance
Anglian 3,368 +4 -50 +46 3,367 -0.0%
Bristol 340 -1 0 0 339 -0.3%
Northumbrian 1,955 -5 0 -3 1,947 -0.4%
Yorkshire 2,896 +4 0 -24 2,875 -0.7%

Source: CMA analysis.
+ This model does not account for CMA decisions on efficiency catch up, frontier shift, RPE, and growth.

150



4.228

We acknowledge that our model, like any econometric model, is subject to
some limitations and a degree of uncertainty in its final estimates. Below, we
assess the Parties’ arguments in relation to some of these limitations.

Assessment of the quality of our models

4.229

4.230

4.231

4.232

4.233

4.234

Given the similarities between our models and Ofwat’s base cost models, we
assess whether criticisms made by the Disputing Companies’ on Ofwat’s
models in regard to modelling principles and model accuracy apply to our
models, too. This assessment of the quality of the models also informs our
views on the appropriate catch-up efficiency challenge, discussed below in
paragraphs 4.253 to 4.297.

Assessment of multicollinearity

e Parties’ arguments

One criticism concerned the approach to multicollinearity, in other words, high
correlation among the explanatory variables.

Ofwat adopted the approach to multicollinearity suggested by its consultant
CEPA and did not rely on models with a VIF — a measurement of
multicollinearity — above ten.37°

Anglian said that Ofwat applied its modelling principles with a lack of
transparency and, at times, inconsistently. An example was Ofwat’s
acceptance of high levels of multicollinearity in its models. This was contrary
to its originally stated modelling principles as the five wholesale water models
had VIF statistics ranging from 212 to 230. For the alternative models put
forward at final determination, the VIF ranged from 215 to 1,570.3"

Professor Saal commented that a VIF threshold of ten was too low to reject
models and a higher threshold should be allowed to accommodate the
industry’s complexity.

Ofwat, in its response to Anglian, said that when its models had high
multicollinearity this was driven by the inclusion of density and its square term
as explanatory variables.3"? Ofwat said that, while high multicollinearity might
impair its ability to estimate accurately the impact of the individual terms on
the dependent variable, it should not impair its ability to estimate accurately

370 VIF is the variance inflation statistics, a measure used to quantify the severity of multicollinearity in an
econometric model.

871 Anglian SoC, paragraph 571

372 Ofwat's response to Yorkshire’'s SoC, paragraph 3.30
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4.235

4.236

4.237

4.238

their collective impact. Since these two terms (density and its squared term)
always varied together, the collective impact, measured by the elasticity of the
variable, was more important.

Thames supported Ofwat’s approach to the assessment of multicollinearity.3”3
United Utilities tested for multicollinearity in Ofwat’s models and found that the
removal of density squared terms resulted in VIF scores below two for all
models (under OLS) and that this highlighted that the multicollinearity was
solely confined to the use of the squared term of density.374

e Provisional decision

We assessed the Parties’ arguments on multicollinearity. We found that a VIF
of ten is standard in the literature.3”® Therefore, we provisionally decide to
follow the same approach. However, we also recognise that if a
transformation of one explanatory variable is included in the regression then
multicollinearity may be higher. Therefore, we provisionally decide that a
higher degree of multicollinearity can be accepted due to the presence of both
population density and its quadratic form in some of our models.

Assessment of model accuracy

In this section, we consider the accuracy of our estimates. Beside considering
the Parties’ arguments, we also recognise that this influences our view on the
appropriate level of efficiency challenge.37®

e Parties’ arguments

Oxera, working for Yorkshire, presented three analytical approaches to
examine the uncertainty (a measure of model accuracy) present in cost
modelling: confidence intervals, Monte Carlo simulation, and SFA.377. 378

373 Thames Water Submission, paragraph 7.13

374 United Utilities submission, paragraph 3.4.4

375 Stata 16 manual states that most analysts rely on informal rules of thumb applied to the VIF; see Chatterjee
and Hadi (2012). According to these rules, there is evidence of multicollinearity if i) the largest VIF is greater than
ten (some choose a more conservative threshold value of 30) or ii) the mean of all the VIFs is considerably larger
than one.

376 We acknowledge that other aspects, such as sources of bias, explanatory power, etc., may influence the
appropriateness of the efficiency challenge. These have been reviewed throughout this section.

377 Confidence intervals estimate the range of values which the estimated costs almost certainly fall in (with 95%
probability).

378 SFA is discussed in paragraphs 4.11 to 4.23.
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4.240

4.241

4.242

4.243

Oxera used Ofwat’s model to compute the 95% confidence intervals around
the companies’ cost estimates. The analysis found that:

(a) The cost prediction for the fourth-ranked company in wholesale water
(Ofwat'’s efficiency benchmark) had an uncertainty between +/- 8%-
17.5%.%7°

(b) The cost prediction for the third ranked company in wholesale wastewater
(Ofwat'’s efficiency benchmark) had an uncertainty of between +/- 10.5%-
25%.

Oxera said that the difference in the efficiency scores between the most and
least efficient water companies was significantly larger than that estimated by
Ofgem in RIIO-ED1.

In its Monte Carlo analysis, Oxera tested Ofwat’s models by adding a random
error component to all expenditure and cost drivers.38° Oxera said that, based
on data uncertainty alone, there was significant uncertainty regarding the
identity of the efficient companies:

(a) In wholesale water, the 11" most efficient company (as estimated by
Ofwat) was estimated to be efficient (within the top four) in at least 1% of
the simulations.

(b) In wholesale wastewater, the eighth most efficient company was
estimated to be efficient (within the top three) in at least 5% of the
simulations, and the tenth most efficient company was estimated to be
within the top five in 5% of the simulations.

Anglian said that Ofwat’s models were not robust because several companies
received considerably higher contributions to base allowances than they
requested. Allowances ranged from -9% of base costs needs for SES and
Yorkshire to 14% in excess of base costs needs for Portsmouth.38

Anglian said that its analysis of the quality of the Ofwat models, as measured
by the confidence intervals around the cost predictions, showed that there
was significantly more variability around the wholesale wastewater models
than around the wholesale water models. Therefore, it was not clear why the
same efficiency benchmark was used for both wholesale water and wholesale

37% The confidence intervals are symmetric around the central estimate and therefore range from eg -8% to +8%.
We use the symbol +/- to indicate this.
380 Oxera add up to +/- 5% to each variable in the data. Note that Oxera’s analysis uses the forecasted variables

only.

381 Anglian SoC, paragraph 554
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4.245

4.246

4.247

4.248

wastewater. Instead wastewater should have be a less challenging
benchmark than water.382

Ofwat’s response to Oxera said that any statistical model had a degree of
error and Oxera did not present alternatives with higher accuracy levels.38

Ofwat said that Oxera did not take into account that the models were
aggregated and triangulated to obtain the final result. Ofwat said that the
confidence intervals could be reduced by including additional variables,
however, this might compromise the reliability of the estimated coefficients
and increase forecast error.

Northumbrian tested the models’ stability and ran sensitivities on inclusion of
certain companies, outlier characteristics, and/or additional years, as well as
the ability of the models to provide robust estimate of efficient costs for the
sector. Northumbrian said that Ofwat’s models appeared to be robust and
stable to variations in the underlying data sample. Northumbrian was
confident that the sample Ofwat used to determine efficient costs was to a
large extent representative of the sector’s historical performance.

e Provisional decision

We acknowledge that in any benchmarking of cost assessment there will be a
degree of uncertainty attached to the results. We looked at the confidence
intervals for the fitted values of our proposed models and compared them to
other models by Ofwat and the CMA. Table 4-10 compares these models. We
computed the confidence intervals for the 95% confidence level .38

Table 4-10 shows that the confidence intervals for our models were tighter
compared to the CMA’s Bristol PR14 Determination or Ofwat’s PR14, the
same as PR19 for wholesale water and only slightly wider than PR19 for
wholesale wastewater. This means that our estimates overall perform better
than past models, except in wastewater where our estimates are slightly less
precise than Ofwat’s.38 The models for wastewater have larger confidence
intervals than those for water, and more aggregated models (for example,
WW1 and WW2) have narrower confidence intervals than disaggregated

382 Anglian SoC, paragraph 603

383 Ofwat's response to common issues in companies’ statements of case: Cost efficiency,, paragraph 3.27

384 95% is the probability that the point estimate, ie the estimated costs, is within the confidence interval. In other
words, as a thought experiment, if the same population is sampled on 100 occasions and interval estimates are

made on each occasion, the resulting intervals would include the true population parameter in approximately 95

cases.

385 \We are not able to provide confidence intervals for wastewater for BW19 or PR14 because we do not have

the data.

154


https://assets.publishing.service.gov.uk/media/5e8dc457e90e07077abf9a4c/Anglian_Water_PR19_CMA_Redetermination_Statement_of_Case_Corrected.pdf
https://assets.publishing.service.gov.uk/media/5eb15fced3bf7f652fbc189d/006_-_Reference_of_the_PR19_final_determinations_Cost_efficiency_-_response_to_common_issues__002_.pdf

models (for example, WRP1). Finally, we note that the confidence intervals
have marginally improved from PR19 Draft Determination to FD.

Table 4-10: Average confidence intervals across models in different price determinations3

Water Wastewater

95% confidence interval 95% confidence interval

CMA models +/-13% +/-16%
PR19 +/-13% +/-16%
PR19 Draft Determination +/-14% +/-16%
Bristol PR14 Decision +/-15% N/A
PR143%7 +-17% N/A

Source: CMA analysis

Note: Confidence intervals are computed as the simple average across all models. A more complex methodology may be more
appropriate to compute confidence intervals for CMA and PR19 models, but this methodology would not allow for a comparison
with Bristol PR14 Determination and PR14.

4.249

4.250

4.251

We also tested Ofwat’s models taking the following steps:

(a) We computed the 95% confidence intervals for each of the Disputing
Companies.

(b) We applied the upper and lower bound of the confidence intervals to each
of the Disputing Companies’ allowance. We left other companies’
allowance unchanged.

(c) We estimated new efficiency scores for the Disputing Companies.

These steps led to some changes to the efficiency rankings. In water, the
maximum change in the ranking is one position; in wastewater it is three — this
is due to Anglian having a similar score to other companies in wastewater.
The maximum change in efficiency scores is 3% in magnitude. We also note
that no Disputing Company would cross the benchmark threshold set by
Ofwat.

We looked at Oxera’s Monte Carlo analysis and we recognise that small
variations to the underlying data may have implications on the final outcomes.
However, the findings presented by Oxera did not appear particularly
concerning because the analysis suggested that there was a low probability of
a low ranked company affecting the top of the ranking. Moreover, this is a
theoretical exercise and the actual potential for measurement error is hard to
judge.

386 The confidence intervals shown in the table are the average of each models’ average annual confidence
interval around the fitted values.

387 PR14 confidence intervals were computed during the Bristol PR14 Determination with a different method to
the one we used to calculate the other confidence intervals. Only percentage confidence intervals were available
in the CMA'’s Bristol PR14 Determination, appendix 1.1-4.2, pA4(2)—-47, paragraph 214.
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4.252 Overall, both our proposed models and Ofwat PR19 models perform at least
in line with past models. We acknowledge that there is a degree of uncertainty
for the modelled costs, as reflected by the confidence intervals and the
potential change in efficiency scores. We also acknowledge that a degree of
uncertainty will be present in any econometric model. We reflect this degree
of uncertainty in the choice of the efficiency challenge and other parts of the
determination (eg cost adjustment claims).

Catch-up efficiency challenge

4.253 In this section we discuss the analysis we have done on the catch-up
efficiency challenge. The section is structured as follows:

e We first summarise Ofwat’'s PR19 catch-up efficiency challenge.

e We discuss our analysis of Ofwat’s approach and the Disputing
Companies’ criticisms.

e We summarise our approach to efficiency challenge and the implications
this has for the companies’ base cost allowances.

Ofwat’s PR19 efficiency challenge

4.254 Ofwat’s cost models estimate how much it would cost the average water
company to cover base operations over the next five years, given the
company’s forecast cost drivers. Ofwat wanted to set cost allowances for an
efficient water company and therefore built a ranking of the companies, from
most efficient to least efficient. This ranking was based on comparing the
companies’ historic costs in 2015 to 2019 with the costs the model predicted
they should have incurred.

4.255 At draft determination in PR19 Ofwat set an upper quartile efficiency
challenge. This means that Ofwat used the company placed at the upper
quartile, or 75 percentile, as the benchmark for an efficient company. At final
determination Ofwat chose a ‘tougher’ efficiency challenge

e In wholesale water, Ofwat used the fourth placed company out of
seventeen companies — South West Water. This resulted in all the
companies’ wholesale water cost allowances being reduced by 4.6%
compared to them being set using the average efficiency levels.

¢ In wholesale wastewater Ofwat used the third placed company out of ten
companies — Northumbrian Water. This resulted in all the companies’
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wholesale wastewater cost allowances being reduced by 2.0% compared
to them being set using the average efficiency levels.

Methodological issues raised

4.256 When considering the appropriate efficiency challenge we focused on
answering three questions.

e What is the appropriate comparator set?
e What time period should be used to calculate the efficiency challenge?

e What is the appropriate level of the efficiency challenge?

What is the appropriate comparator set?

4.257 Ofwat said that it used a credible set of companies to determine the efficiency
challenge. The most efficient water companies included a mixture of smaller
and larger companies, performance outcomes and investment cycle
positions.388

4.258 Bristol said that the top company, Portsmouth, was incomparable with the
other water companies and Ofwat had acknowledged this.3®° NERA, in a
report for Bristol, said that Bristol’s allowance would be £10 million higher if
Portsmouth was excluded from Ofwat’s models.3%

4.259 Northumbrian said that Ofwat had used companies with unique circumstances
to set the efficiency challenge. Large and complex water and sewerage
companies should not be compared to smaller water only companies which
were able to reduce costs to levels which were unachievable by larger
companies.3®! Northumbrian said that in PR09 Ofwat had taken a different
approach and had excluded companies when their totex was less than 3% of
industry totex. Reworking Ofwat’s analysis to exclude smaller companies
resulted in a 2% efficiency challenge rather than a 5% challenge.3%?

Provisional decision

4.260 The companies’ arguments appear selective; they said that only the more
efficient companies are not valid comparators. A more balanced approach

388 Ofwat (2019), PR 19 final determinations securing cost efficiency technical appendix, p34
389 Bristol SoC, paragraph 423

390 Bristol SoC, paragraph 424

391 Northumbrian SoC, paragraphs 310-311

392 Northumbrian SoC, paragraphs 312-314
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might be to remove both the most efficient and least efficient comparators.
However, none of the evidence we reviewed showed clear biases in the
selection of companies used to set the efficiency challenge and the use of an
upper quartile benchmark reduces the impact of outliers on the results. We
therefore provisionally decide that it is appropriate to base the efficiency
challenge on all the relevant water companies and wastewater companies.

What time period should be used to calculate the efficiency challenge?

4.261

4.262

4.263

4.264

4.265

Ofwat used data from 2012 to 2019 in its econometric modelling to estimate
the efficient cost levels for the water companies. To calculate the efficiency
rankings Ofwat used data from 2015 to 2019, to ensure that the catch-up
efficiency challenge was not based on a single low-cost year by any one
company.3%

Anglian said that this mismatch would lead to biased estimates of the
efficiency challenge and efficient base costs.3%4 39

Oxera, in a report for Yorkshire, said Ofwat had not justified its decision to use
a five-year period to calculate the efficiency challenge and had not checked
whether this represented a full investment/maintenance cycle. Oxera said that
when efficiency scores were estimated over the full outturn period, the
efficiency challenge reduced from 4.6% to 4.2% in water, and from 2.0% to
1.2% in wastewater. Estimating over the full outturn period also changed the
composition of the top four in water and top three in wastewater.

Provisional decision

Two factors influenced our decision on the appropriate time period. First,
more weight should be placed on more recent data, since this better reflects
the recent efficiency levels of the industry. In particular, if the companies are
becoming more efficient over time then setting an efficiency challenge using
older data risks setting an insufficient challenge. Second, using a small
sample of years could lead to results which are unrepresentative of typical
efficiency levels.

Figure 4-3 below shows how the efficiency challenge figures for wholesale
water and wholesale wastewater vary depending on the time period chosen.
The results show that choosing the five-year period results in the second

393 See Ofwat feeder model 2 for wholesale water and wholesale wastewater and Ofwat (2020), Ofwat’s
response to Anglian’s 27 May submission to the CMA, p16

394 Anglian SoC, paragraphs 607 and 608

3% Saal (2019), A Comment on Misspecification and Systematic Bias in Ofwat's PR19 Draft Determination
Integrated Wholesale Water and Wastewater Models, p4
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‘toughest’ efficiency challenge (96.1%) for wholesale water and the third
‘toughest’ efficiency challenge for wholesale wastewater (99.0%). Using the
period 2015 to 2019 gives results which, compared to the period 2012 to
2019, are 0.3 percentage points lower for water and 0.1 percentage points
lower for wastewater.

Figure 4-3 — Comparison of efficiency challenges and time period chosen

110.0%

108.1%

Ofwat chose
2015 to 2019 -
five years of data

105.0%

100.0%

95.0%

Efficiency benchmark figure

90.0%

85.0% . . .
2012_2019 2013_2019 2014_2019 2015_2019 2016_2019 2017_2019 2018_2019 2019

Years involved in the benchmark calculation

WWater B Wastewater

Source: CMA analysis

4.266 Based on the evidence above, we provisionally decide that using data from
2015 to 2019 provides the appropriate balance between using more recent
data and using a large enough sample to calculate the efficiency challenge.

What is the appropriate level of efficiency challenge?

4.267 When considering the appropriate level of efficiency challenge, we looked at
the arguments on:

e the quality of the econometric modelling;

how the efficiency challenge evolved over time;

the outcome of PR14;

role of intra-industry comparisons; and

the decisions taken by other regulators.
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We discuss these topics and then present our provisional decision.

The quality of the econometric modelling

The cost modelling approach used by Ofwat did not allow it to separate
inefficiency from error in the model. To take account of this, Ofwat did not set
the efficiency challenge at the frontier company, as one might do if one
ascribed all the differences between estimates and outcomes to inefficiency.
Instead Ofwat set the efficiency challenge at the fourth placed company for
wholesale water and the third placed company for wholesale wastewater.

Ofwat said that the quality of models had improved from draft determination to
final determination. Ofwat said the Disputing Companies claimed that there
was a large degree of uncertainty in Ofwat’s analysis, which was
demonstrated by the wide range of efficiency scores. Ofwat said that the
improvement in its models was demonstrated by the range of efficiency
scores narrowing between draft determination and final determination.
Therefore, it was appropriate to apply a more stretching efficiency
challenge.3%

Ofwat said that it had mitigated the risk of model error through triangulation of
a set of models, careful consideration of the efficiency challenge and
consideration of the companies’ cost adjustment claims.

Anglian made three points relating to the quality of the models. First, it said
the models used in the final determination were not superior to the draft
determination, so did not justify using a tougher efficiency challenge.3%"
Second, there was significantly more variability around the wastewater
models than around the water models, and therefore the wastewater should
have a weaker efficiency challenge.®®8 Third, the uncertainty of the PR19
models was greater than those of the CMA in the Bristol PR14 Water appeal,
which had used a median efficiency challenge.3%°

Anglian’s adviser, Oxera, submitted evidence showing there was a statistically
insignificant gap between the efficiency scores for Anglian and the benchmark
companies.

Bristol said Ofwat should not set a ‘tougher’ efficiency challenge than upper
quartile. First, Ofwat’'s models could not separate inefficiency from data

3% Ofwat's response to common issues in companies’ statements of case: Cost efficiency, paragraph 6.34
397 Anglian SoC, paragraph 602
398 Anglian SoC, paragraph 604
399 Anglian SoC, paragraph 605
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error.4%0 Second, the quality of the Ofwat models had not improved materially
throughout the course of the price review.4%! Third, Ofwat’s estimate of the
implicit allowance for enhancement opex, which Ofwat removed as one of its
adjustments, was imprecise, which supported a less stringent efficiency
challenge.402

Northumbrian said that an upper quartile efficiency challenge was appropriate.
Ofwat should not set a more demanding benchmark because the modelling
omitted important cost drivers and the companies’ efficiency rankings and
scores varied significantly over time.403

Yorkshire said that the accuracy of Ofwat’s models was worse than those
used by the CMA in the Bristol PR14 Determination where the CMA had
chosen an average efficiency challenge.*®* Any outperformance may have
been due to errors, such as omitted cost or service drivers.*%> The choice of
the efficiency challenge should be influenced by the degree of confidence in
the models used.

Oxera, in a report for Yorkshire, questioned the wide confidence intervals
associated with the efficiency estimates produced by Ofwat’s modelling. The
range of efficiency scores from the Ofwat models was wider than Ofgem’s
RIIO-ED1 modelling, where an upper quartile efficiency challenge had been
applied. The confidence intervals in Ofwat’s modelling were larger than the
intervals in the Bristol PR14 Determination, where an average efficiency
challenge was used. Oxera re-estimated the Ofwat models using AMP7
forecast data and this resulted in lower quality models and wider confidence
intervals. Oxera carried out Monte Carlo simulations on the Ofwat cost models
to assess the robustness of the econometric models and said that the results
showed Ofwat’s models were highly sensitive to small changes in the data.*%

Thames said that in the random effects models the error could be split into
modelling error and inefficiency and specifying this more precisely would help
set the efficiency challenge.*?’

400 Bristol SoC, paragraph 403-406

401 Bristol SoC, paragraph 415

402 Bristol SoC, paragraph 425-427

403 Northumbrian SoC, paragraphs 318-326

404 Yorkshire's reply to Ofwat's response to Yorkshire’s SoC, paragraph 3.16.1 (b)

405 Yorkshire’s reply to Ofwat’s response to Yorkshire’s SoC, paragraph 3.16.1 (e)

408 A Monte Carlo simulation is a model used to predict the probability of different outcomes when the intervention
of random variables is present.

407 Thames Water submission, paragraph 7.15
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The efficiency challenge over time

Ofwat said that the efficiency challenge had steadily decreased through PR19
and was below the PR14 challenge. Table 4-11 below summarises the Ofwat
figures and the figures from our analysis.

Table 4-11: Comparison of efficiency challenges

%

Efficiency challenge Efficiency challenge Cost reduction in Cost reduction in
benchmark wholesale water wholesale

wastewater

PR14 uQ 6.5 104
PR19 Initial Assessment of Plans uQ 4.8 3.7
PR19 Slow track draft determinations uQ 4.2 14
PR19 FDs uQ 3.9 1.2
PR19 FDs Third/Fourth 4.6 2.0
CMA Modelling uQ 3.9 1.0
CMA Modelling Third/Fourth 4.6 1.1

Source: Ofwat (2020) Reference of the PR19 final determinations: Cost efficiency — response to common issues in
companies’ statements of case, Table 6.1 and CMA analysis.

Bristol’s advisers, NERA, said that the upper quartile challenge became less
demanding because Ofwat changed the definition of the dependent variable
and changes in the companies’ costs forecasts during PR19 did not justify a
more demanding efficiency target.

Northumbrian said that Ofwat’s comparison of the PR19 final determination
with previous decisions was misleading as the reduction was not driven by a
reducing efficiency challenge, but instead by the companies reducing the cost
forecasts in their business plans.4%®

Yorkshire said that Ofwat’s comparison between the PR14 and PR19
efficiency challenges was incorrect as the maximum totex gap (the gap
between the company’s and Ofwat’s view of efficient costs) was larger in
PR19 than in PR14.40°

CCWater told us that it was appropriate for there to be a strong efficiency
challenge for Anglian, Bristol, Northumbrian and Yorkshire because
customers should not pay for inefficiency.#'°

The outcome of PR14

The industry outperformed the PR14 settlement by an average of 1.4%. The
four Disputing Companies’ underspends were Anglian (9.2%), Bristol (4.2%),

408 Northumbrian reply to Ofwat’s response to Northumbrian’s SoC, paragraph 241

409 Yorkshire Reply to Ofwat response to Yorkshire's SoC, paragraph 3.15.1

410 Consumer Council for Water (CCW) Response to Anglian’s SoC, paragraph 6.1, CCW Response to Bristol's
SoC paragraph 5.3 and CCW Response to Northumbrian’s SoC, paragraph 7.3, CCW Response to Yorkshire’s
SoC, paragraph 5.4.
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https://assets.publishing.service.gov.uk/media/5ebebfaee90e071e2d2aca4a/The_Consumer_Council_for_Water__Yorkshire__submission_redacted_.pdf
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Northumbrian (9.0%) and Yorkshire (1.9%).4"" Although we recognise this is
based on total allowances, rather than base cost allowances, this could be
interpreted as suggesting that the previous upper quartile efficiency challenge
was particularly manageable for Anglian, Bristol and Northumbrian.

The role of intra-industry comparisons

Ofwat said that it had also considered that its efficiency challenge was set
using data from long standing monopolies in one industry. Even the relatively
efficient companies within this sector were unlikely to be as efficient as
companies in other industries facing competitive pressure. This was related to
the concept of x-inefficiency, where in non-competitive sectors there was
inefficiency due to a lack of competitive pressure.*!?

Oxera said Ofwat, when it had mentioned x-inefficiency, had not considered
the fact that much of the water companies’ activity was subcontracted to
private companies and the sector had been under intensive regulation since
privatisation.

The decisions of other regulators

Ofwat said that other regulators had previously set ‘tougher’ efficiency
challenges than the upper quartile. The Northern Ireland Utility Regulator
used the fourth placed company out of 15, which was ‘tougher’ than upper
quartile, which would have been 4.5. Monitor, Ofcom and Postcomm had
used upper decile efficiency challenges.*3

Anglian said that other regulators rarely selected an efficiency challenge
‘tougher’ than upper quartile.*'#

Bristol said that regulatory precedent did not support Ofwat's approach.*'® A
NERA report commissioned by Bristol contained similar arguments.

Northumbrian said that Ofwat, Ofgem and the CMA had not previously chosen
‘tougher’ efficiency challenges than the upper quartile and produced a table
showing that Ofwat, Ofgem and the CMA had never chosen efficiency
challenges ‘tougher’ than upper quartile.*'® Northumbrian said that the

4110Ofwat’s Response to cross-cutting issues in companies' statements of case: introduction and overall stretch on
costs and outcomes, Table 6.1. These Ofwat figures are based on the first four years of AMP6.

412 Ofwat'’s response to common issues in companies’ statements of case: Cost efficiency,, paragraph 6.36

413 Ofwat (2019), PR 19 final determinations securing cost efficiency technical appendix, pp33—34 Ofwat'’s
response to common issues in companies’ statements of case: Cost efficiency, paragraph 6.39

414 Anglian SoC, paragraph 600

415 Bristol SoC, paragraphs 417 to 422.

418 Northumbrian SoC, paragraph 327
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circumstances in the Postcomm, Ofcom and Monitor decisions were different
and therefore did not support Ofwat’s claims.

Yorkshire said that the regulators cited by Ofwat that applied an upper decile
efficiency challenge only did so after conducting SFA. Oxera, in a report for
Yorkshire said that the Northern Ireland Utility Regulator had used the fourth
placed company, but since the upper quartile would have been the 3.75
placed company, the efficiency challenge was actually less strict than the
upper quartile.

We reviewed the approaches taken by other regulators and our summary is
below.

Ofgem said that in RIIO-1 it set the efficiency challenge at the upper
quartile level to explicitly account for the potential measurement errors of
models.*”

After the companies had submitted the above arguments, Ofgem in its
recent June 2020 RIIO-2 draft determination decided on an 85" percentile
for the gas distribution networks.418

In 2016 Monitor assessed the comparative efficiency of NHS Trusts.*1®
The data provided in the Monitor report is insufficient to calculate exactly
Monitor’s efficiency challenge, but it appears to be somewhere between
the 50t and 60™ percentile.*?° This is a softer target than an upper
quartile, which would be at the 75™ percentile.

We have found no evidence that Ofcom used an upper decile efficiency
challenge in its regulation of Royal Mail. Deloitte’s analysis for Ofcom
included upper decile efficiency scores, but these were not used directly to
regulate Royal Mail 4?1

The Northern Ireland Utility Regulator used an upper quartile efficiency
challenge for its transmission and distribution price control in 2017.4%2

417 Ofgem (2020), Comments on the issues raised in the references, p4

418 Ofgem (2020), Consultation - RIIO-2 Draft Determinations - Gas Distribution Annex, paragraph 3.14

419 Monitor (2016), 2016/17 National Tariff Payment System: A consultation notice Annex B5: Evidence on
efficiency for the 2016/17 national tariff, Table 1

420 Monitor set the target at 2%, which was composed of 1.4% trend and catch-up of 0.6%. The 60" percentile
catch up is 2.0%, suggesting that a 0.6% catch-up is somewhere between 50" and 60™ percentile.

421 Deloitte, Econometric benchmarking in the UK postal sector, p25

422 Northern Ireland Utility Regulator (2017), Northern Ireland Electricity Networks Ltd, Transmission &
Distribution 6™ Price Control Final determination, paragraph, 5.176
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Provisional decision
4.293 In coming to our provisional decision we took account of multiple factors.

4.294 First, we focused on whether there had been substantial improvements in the
econometric modelling. The changes we made to the econometric modelling
are set out in the section on base costs modelling. These changes, whilst
appropriate, did not result in substantial improvements in the econometric
modelling. Furthermore, we are wary of placing too much reliance on
comparisons of efficiency scores. Over-fitting a model could lead to a smaller
range of efficiency scores but would not necessarily imply that the model was
better at predicting cost allowances.

4.295 We placed little or no weight on the other factors we considered.

e First, regulators typically choose the upper quartile benchmark and Ofgem
was the only regulator which chose an efficiency challenge ‘tougher’ than
upper quartile. Furthermore, this Ofgem decision is provisional, not final.
The Ofgem approach to econometric modelling differs from that used by
Ofwat and we did not have data to compare the two approaches.

e Second, we noted that there was evidence that the absolute level of the
efficiency challenge had fallen, particularly for wastewater, although we
note Northumbrian’s argument that the apparent reduction in the challenge
during PR19 was influenced by the companies reducing their business
plan figures. We found that it was more appropriate to set the efficiency
challenge based on our assessment of the quality of the econometric
modelling, rather than to seek specific outcomes.

e Third the evidence on past outperformance shows the industry, on
average, underspent its overall PR14 allowance by 1.4%. Such an
outcome, by itself, does not justify a ‘tougher’ efficiency challenge, since
multiple factors could have led to this result and in any event this is only a
relatively modest under-spend.

e Fourth, while Ofwat is correct that monopolies may be less efficient than
companies operating in competitive sectors, the regulatory regime is
designed to mimic aspects of competitive pressure and reduce any x-
inefficiency. Furthermore, we have no way of quantifying this theoretical
effect.

4.296 Taking these factors into account, we provisionally decide that the upper
quartile is the appropriate level of the efficiency benchmark, as this balances
our objective of setting a challenging benchmark while acknowledging the
limitations of the econometric modelling (and the consequent risk that the
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company will have insufficient allowed revenue to ensure a base level of
service).

CMA approach to efficiency challenge

4.297

We provisionally decide to adopt an approach similar to Ofwat. We use the
same comparator set Ofwat used and the same five-year period to assess
efficiency. We differ in that we provisionally decide to set the efficiency
challenge at the upper quartile level. This results in an efficiency challenge of
3.9% in wholesale water and 1.0% in wholesale wastewater. These
challenges are lower than the Ofwat figures of 4.6% and 2.0%.

Frontier shift

4.298

4.299

Frontier shift refers to the reduction of cost allowances on an annual basis to
account for the expected productivity improvements in the sector.#?® Frontier
shift represents the ability of even the most efficient firms in the sector to
increase their efficiency over time through, for example, adopting new
technology. It differs from catch-up efficiency gains, where firms lagging in
efficiency catch-up with the performance of the industry leaders.

We have examined Ofwat’s approach to setting frontier shift and the areas of
concern raised by the Disputing Companies before provisionally deciding on
our own approach.

Ofwat PR19 approach to frontier shift

4.300

4.301

Ofwat applied the frontier shift on an annual basis to all wholesale base
costs,*?* WINEP enhancement costs and some metering enhancement
costs.#?5 Ofwat did not apply frontier shift to other wholesale enhancement
costs or retail costs.

Ofwat said that there was scope for frontier shift efficiency improvements in
the water sector from two sources:

e on-going efficiency improvements in the economy that the water sector
should be able to emulate; and

423 Productivity is commonly defined as ‘a ratio of a volume measure of output to a volume measure of input use’
- OECD (2001), Measuring Productivity OECD Manual, p11

424 This included both modelled and unmodelled base costs.

425 Ofwat (2019), PR19 final determinations - Securing cost efficiency technical appendix, p122
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e one-off efficiency improvements from water companies making greater use
of the totex and outcomes framework at PR19.4%6

4.302 Ofwat set the frontier shift uniformly at 1.1% per year based on a range of
factors. This included analysis conducted by Ofwat’s consultants Europe
Economics, who estimated a frontier shift efficiency range of 0.6% to 1.2% per
year,*?” and an estimate from KPMG that there could be an additional impact
from one-off efficiency gains of between 0.2% and 1.2% per year from the
totex and outcomes framework.4%®

4.303 The approach taken by Europe Economics and KPMG is set out below,
followed by more detail on Ofwat’s reasoning for its frontier shift estimate and
application.

Europe Economics approach

4.304 Europe Economics assessed the scope for frontier shift based on an analysis
of comparative sectors using a historical EU KLEMS dataset on UK
productivity.4?® Europe Economics selected comparators which were in
competitive sectors and had similar activities to the water sector. The
comparators they used are set out in Table 4-12.

Table 4-12: Comparators used by Europe Economics

NACE 1 dataset (1970-2007): NACE 2 dataset (1998-2015)

Construction Construction

Transport and Storage Transport and storage

Chemicals and Chemical products Chemicals and chemical products

Machinery, n.e.c.4® Machinery, n.e.c.

Total manufacturing Total manufacturing

n/a Professional, scientific, technical, administrative and

support service activities

n/a Other manufacturing; repair and installation of
machinery and equipment

Source: Europe Economics - Real-Price-Effects-and-Frontier-Shift and the EU KLEMS Growth and Productivity Accounts
database

426 Ofwat (2019), PR19 final determinations - Securing cost efficiency technical appendix, p121

427 Europe Economics (2019), Real Price Effects and Frontier Shift, Final Assessment and Response to
Company Representations, p7

428 KPMG (2018), Innovation and efficiency gains from the totex and outcomes framework, p24

429 The EU KLEMS Growth and Productivity Accounts dataset provides includes data on growth and productivity
variables for most of EU28 countries and sectors over different time periods.

430 ‘n e.c.’ stands for Not elsewhere classified (in the database).
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4.305 Europe Economics looked at productivity growth of the comparator sectors
over different time periods using the available data from the EU KLEMS
database.*3' Europe Economics relied on two different statistical releases.

e The NACE 1 dataset released in 2009 covers the period from 1971 to
2007. Europe Economics calculated a productivity growth estimate using
the entire period, the most recent two full business cycles (1990 to 2007
and 1980 to 1989), and the average of the two.

e The NACE 2 dataset released in 2017 includes some new sector
classifications to more accurately reflect the modern economy. Europe
Economics examined the entire period (1999 to 2014) as well as a period
pre-crisis (1999 to 2007) and a period post-crisis (2010 to 2014).

4.306 The estimates used by Europe Economics primarily relied on the gross output
total factor productivity (TFP) measure of productivity growth. Gross output is
calculated using all the inputs that are used for production in a sector of the
economy, including intermediate inputs purchased from other sectors. TFP in
gross output terms represents the residual growth in output once growth in
capital, labour and intermediate inputs have been taken into account. Value-
added TFP on the other hand considers only capital and labour as inputs,
thus omitting the effect of intermediate inputs.*32

4.307 Europe Economics calculated the lower bound of its range (0.6%) by focusing
on the post-crisis period (2010 to 2014) and taking a simple (unweighted)
average of the comparator sectors’ productivity growth levels. For the upper
bound (1.2%) it focused on stronger performing sectors and their pre-crisis
performance.*33 Europe Economics also stated that the upper bound was
supported by the average productivity growth of individual comparator sectors
in other time periods including the post-crisis period.*34

4.308 Europe Economics recommended that Ofwat select a number towards the
upper end of their range for two reasons:*3%

e TFP growth estimates in value added terms were higher than in gross
output terms. Although it believed gross output was the most appropriate

431 The EU KLEMS Growth and Productivity Accounts datasets contain data on growth and productivity variables
for most of EU28 countries and sectors over different time periods.

432 Europe Economics (2019), Real Price Effects and Frontier Shift — Final assessment and Response to
Company representations, p75

433 Europe Economics Excluded ‘Construction’, ‘Total manufacturing’ and ‘Transport and storage’.

434 NACE 1 (pre crisis): Chemicals 1.3% and Transport and Storage 1%. NACE 2 (Post crisis): Machinery and
equipment N.E.C. 1%, Other manufacturing; repair and installation of machinery and equipment 1.3% and
Professional, scientific, technical, administrative and support service activities 1.5%.

435 Europe Economics (2019), Real Price Effects and Frontier Shift — Final assessment and Response to
Company representations, p88
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measure of frontier shift some lesser weight should also be placed on TFP
growth in value added terms.

e Atrue measure of frontier shift should take into account quality
improvements ‘embodied’ in the inputs used by the sector — labour, capital
and intermediate inputs. However, the TFP estimates using EU KLEMS
data reflect primarily ‘disembodied’ technical change. Although research
on the issue was limited, the evidence it had analysed suggested that TFP
growth estimates in some cases would need to be uplifted by 60 per cent
to account for technical change embodied in capital inputs.

KPMG Approach

4.309

4.310

4.311

4.312

4.313

KPMG stated that the shift to a totex and outcomes framework in PR14
removed a regulatory barrier which should allow efficiencies and innovations
which were additional to the those seen in comparator sectors.*3® This was
supported by water company case studies which provided examples of them
using the totex framework to realise greater efficiencies.

KPMG stated that it took a multi-step approach to identify the level of
efficiency arising from the totex and outcomes framework and the potential for
this to continue over AMP?7.

KPMG first conducted an analysis of the water and energy companies’ current
levels of outperformance on costs under totex and outcomes controls.*37 |t
then derived efficiency gains by assuming that after adjusting for other factors
the efficiency gains were attributable to the introduction of the totex and
outcomes framework.

To assess the extent to which this impact would continue into AMP7, KPMG
compared the levels of outperformance in the second totex and outcomes
based price control in electricity distribution against outperformance in the first
totex and outcomes price control in electricity distribution.438

KPMG also carried out two cross checks, one based on changes in
performance following other significant regulatory changes and one based on
a sample of case studies from the water sector.

436 KPMG (2018), Innovation and efficiency gains from the totex and outcomes framework, p5
437 KPMG (2018), Innovation and efficiency gains from the totex and outcomes framework, p9
438 KPMG (2018), Innovation and efficiency gains from the totex and outcomes framework, p10
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Ofwat Reasoning

4.314 Ofwat gave a range of reasons for choosing its overall 1.1% estimate but was
not explicit as to the share of this estimate it attributed to each factor.*3% Ofwat
stated that:

1.1% was 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. Europe Economics’ advice was to place some weight on the
higher valued added measures and to take account of input quality effects.
Ofwat highlighted that for the post financial period examined by Europe
Economics the value-added measure was 1.3% compared to 0.6% for the
gross output measure. It also pointed towards the scope for higher
estimates, by up to 60%, if input quality effects were considered.

An efficiency figure of 1.1% per year was within 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.

Recent performance data released following KPMG'’s analysis suggested
that the additional impact on efficiency from the totex and outcomes
framework could be lower than it originally thought, and this was one of the
reasons it lowered its draft determination frontier shift estimate from 1.5%
to 1.1%.440

A report by Frontier Economics showed the historical scope for efficiency
gains in the water sector as well as the lack of recent productivity growth.
The report found an average quality adjusted productivity gain of 2.1% per
year in the water sector between 1994 and 2017 but only 0.1% per year
from 2009 to 2017.44" Ofwat stated that the recent lower productivity
growth contrasted with the reasonable productivity growth in the
comparator sectors.*+?

Part of its reasoning for lowering its 1.5% draft determination estimate to
1.1% in its final determination was to allow companies additional funding
to meet the leakage challenge.*43

439 Ofwat (2019), PR19 final determinations - Securing cost efficiency technical appendix, p177

440 KPMG (2018), Innovation and efficiency gains from the totex and outcomes framework

441 Frontier Economics (2017), Productivity improvement in the water and sewerage industry in England since
privatisation, p24

442 Ofwat (2019), Final determination Overall level of stretch across costs outcomes and allowed return on capital

p16

443 Ofwat (2019), PR19 final determinations - Securing cost efficiency technical appendix, p63
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Methodological issues in assessing the frontier shift level

4.315 There were a range of issues we considered in coming to our frontier shift
estimate. This section sets out for each issue the Parties’ views before setting
out our own provisional decision on each issue.

Choice of comparators and time periods

4.316 The Disputing Companies raised concerns regarding the choice of
comparators and the choice of time period.

Parties’ views on comparator choice

4.317 Anglian, Bristol and Yorkshire stated that Europe Economics was selective in
its choice of comparators for the upper bound and that it focused on higher
performing sectors, which introduced upwards bias.***

4.318 In response Europe Economics stated that using an average of the
comparator sectors was not appropriate for setting the upper bound.*#% It said
this was because the historical performance of some of the comparator
sectors demonstrated higher performance was possible and that an average
of the comparator sectors was a central value, not an upper bound.

Parties’ views on time period choice

4.319 Anglian, Bristol and Yorkshire said that the time periods used by Europe
Economics were inappropriate given the pro-cyclical nature of productivity
growth. They highlighted that excluding the recessionary years of 2008 and
2009 led to Europe Economics’ pre crises estimate (1999-2007) and post
crisis estimate (2010-2014) being overinflated.*46

4.320 Yorkshire stated that in selecting an estimate towards the upper end of the
range Ofwat did not put enough weight on more recent, low productivity
growth and disregarded the UK’s industrial performance over the last 13
years. *47 It said this was because the upper bound estimate was based on
the pre-crisis data.

444 Anglian SoC, p189;. Yorkshire SoC, p66;Bristol SoC, p111

445 Europe Economics (2019), Real Price Effects and Frontier Shift, Final Assessment and Response to
Company Representations, p136. See also: Europe Economics (2020), Response to Some Key Points on Real
Price Effects (RPEs) and Frontier Shift, p9 — ‘composite nature of work can be arbitrary’ .

446 Anglian SoC, p189; Bristol SoC, p111; Yorkshire SoC, p66

447 Yorkshire SoC, p66
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4.321 Ofwat stated that Europe Economics’ forecast of frontier shift was based on
an appropriate time period as they considered both growth over more recent
years and a number of full business cycles.*#® It said that while data for a full
business cycle would be ideal, this data was not available in the NACE 2
dataset. Ofwat said the inclusion of the crisis years would have made the
figures downward biased, since the figures would include a full economic
contraction but only an incomplete part of the period of economic
expansion.*4°

4.322 Europe Economics also disagreed that insufficient weight had been placed on
the post crisis period. The upper bound was also consistent with evidence
from comparator sectors when value-added measures and input quality
improvements were taken into account.*%

Our provisional view on time period and comparator choice

4.323 We found that the comparators examined in Europe Economics’ analysis
(shown in Table 4-13) were appropriate as, having reviewed each
comparator, they appeared collectively to be a reasonable approximation for
the activities of the water sector.*3" We therefore examined the productivity
growth of the same comparator set. Rather than assessing upper and lower
bounds we calculated an average estimate using all the comparators as a
starting point and then adjusted this based on other factors. We noted that
across the comparator sectors there was a range of productivity growth
figures with some sectors having relatively higher growth than others. We
assessed that there was not strong evidence to weight any comparator more
than the others. We therefore focused on the average performance across the
relevant comparators as we found this was more likely to reflect the activities
of the water sector.

4.324 Productivity growth should be assessed over full business cycles because
growth is typically procyclical. Therefore, we used the most recent full
business cycle for which data was available: 1990 to 2007.4%2

4.325 Table 4-13 shows the average NACE 1 annual productivity growth estimate
for each comparator sector for the most recent full business cycle for which
EU KLEMS data is available. It also shows NACE 1 estimates based on a

448 Ofwat's response to Yorkshire’s SoC, p46

449 Ofwat'’s response to common issues in companies’ statements of case: Cost efficiency, p85. See also: Europe
Economics (2020), Response to Some Key Points on Real Price Effects (RPEs) and Frontier Shift, pp137-139
450 Europe Economics (2020), Response to Some Key Points on Real Price Effects (RPEs) and Frontier Shift,
p11

451 Europe Economics (2019), Real Price Effects and Frontier Shift, Final Assessment and Response to
Company Representations, pp68—70

452 Based on business cycles calculated by Europe Economics using GDP trough-to-trough analysis.
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longer time period, as there are some arguments that looking at the longest
available period is appropriate, and NACE 2 estimates, which are based on
some additional comparator sectors, but straddle two business cycles. The
three estimates are within a range of 0.6% to 0.7%.

Table 4-13: Average annual total factor productivity growth of gross output for comparator

sectors
%
(A} 950-2007 1971-2007 1999-2014
; (full NACE 1 (full NACE 2
NACE 1 business eriod) eriod)
Sector/time period cycle) P p

Construction 0.26 0.26 -0.08
Total Manufacturing 0.64 0.64 0.59
Transport and Storage 0.73 1.05 0.02
Chemicals and Chemical Products 1.21 1.26 0.78
Machinery and equipment n.e.c. 0.81 0.48 0.90
Professional, Scientific, Technical, Administrative and 0.86

support service activities '
Other manufacturing; repair and installation of machinery 0.96

and equipment )
Average 0.73 0.74 0.58

Source: Frontier shift data pack and CMA analysis.

4.326

4.327

4.328

As shown in the table above looking at the average productivity growth for the
five comparators in 1990-2007 provided an estimate of 0.7%. We have used
this as a starting point for our frontier shift estimate. This is towards the lower
end of the range recommended by Europe Economics but without accounting
for other factors.

There has been lower UK-wide productivity growth since 2007.4%3 Therefore,
because our estimate was based on the productivity growth of comparators
prior to the financial crises we considered adjusting down our estimate.

Overall, we provisionally decide not to apply a specific quantitative
downwards adjustment but consider the lower post crisis productivity growth
as a factor in the round when coming to our final frontier shift estimate. The
weight we placed on this downwards adjustment was limited for two reasons.

e There were reasons to believe that water companies were likely to be less
impacted than other sectors.*** For example, the water sector would be
less impacted by lower capital investment given the certainty provided by
the regulatory regime and the innovation fund encouraging investments in

453 OBR

(2020), EFO March 2020, p206 — as demonstrated by chart B.1.

454 Europe Economics (2020), Response to Some Key Points on Real Price Effects (RPEs) and Frontier Shift,

ppS—6
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new technologies. This was demonstrated by the water companies’ own
frontier shift estimates, ranging from 0.75% to 1.5% (see Table 4-14),
being higher than that suggested by the post crisis TFP growth figures.

e Some forecasts have indicated that UK wide productivity growth may
begin to rise over the next five years, although there was significant
uncertainty given the current COVID-19 pandemic (see paragraphs 3.39 to
3.56).455

Value added measure

4.329

4.330

4.331

4.332

There are two different approaches which can be used when measuring
output as part of calculating productivity growth. These are both recorded in
the EU KLEMs dataset:

e The first measurement is based on gross output. Gross output includes
intermediate inputs such as materials, energy and services used up in the
process of production.

e The second approach is a value-added approach. Value added output only
includes capital and labour as inputs and not the effect of intermediate
inputs.

The value added measure is systematically higher in magnitude than the
gross output measure.

Parties’ views on value added measure adjustment

Bristol said that Ofwat’s decision to place weight on value added TFP was not
appropriate and was not supported by Ofwat’s own advisers.*% It said that the
gross output measure was a more appropriate measure for estimating frontier
shift as the cost base Ofwat applied frontier shift to included intermediate
inputs, whereas the value-added measure only includes capital and labour
inputs.

Ofwat said that its estimate was consistent with Europe Economics’ advice to
take account of both gross output and value added measures.**” Many of the
water companies’ consultants originally used value added measures to
forecast productivity and other regulators such as Ofgem had used them in
the past. Ofwat stated that Europe Economics’ frontier shift estimate of 0.6%

455 Europe Economics (2020), Response to Some Key Points on Real Price Effects (RPEs) and Frontier Shift, p3
456 Bristol SoC, p111
457 Ofwat'’s response to common issues in companies’ statements of case: Cost efficiency,, p86
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4.334

to 1.2% per year was based on gross output total factor productivity growth
and that Europe Economics advised Ofwat to use a value towards the upper
end of this range to take account of the higher value added measures.

Our provisional view on value added measure adjustment

We agreed with Ofwat that some weight should be placed on the value-added
metric for two reasons:

e First, there was some theoretical basis for doing so. The OECD’s manual
on measuring productivity suggests that there is some empirical support
for both approaches as a measure of technical change.*°8

e Second, the gross output estimates may be more prone to error.**® This is
because producing consistent sets of gross output measures across
sectors requires careful treatment of intra-sector flows of intermediate
products which may be difficult empirically.*6°

Our assessment was therefore that we should focus on the gross output
measure but place some weight on the higher value added measures.*6' We
considered this as a qualitative factor together with other adjustments.

Embodied technical change

4.335

Parties’ views on adjustment for embodied technical change

One of the reasons Ofwat gave for choosing a number towards the top end of
the Europe Economics range was to account for the impact of embodied
technical change (changes in the quality of inputs) on productivity growth, for
example having access to more advanced machinery.*6? Europe Economics
set out that the input growth measures it used in its comparator analysis
already adjusted for changes in input quality over time, and so reflected
‘disembodied’ technical change (technical change that was not embodied in
labour or capital inputs) for example better management processes.*63

458 OECD (2001), Measuring productivity manual, p28

459 See also: Competition Commission (2014), NIE RP5 final determination, appendix 11.1, pp3 —10A

460 CEPA (2020), Draft Determinations Frontier shift annex, p12

461 NACE 2 value added estimate for 1990-2007 is 1.5% Europe Economics (2019), Real Price Effects and
Frontier Shift - Final Assessment and Response to Company Representations, p78

462 Ofwat (2019), Securing cost efficiency technical appendix, p176

463 Europe Economics (2019), Real Price Effects and Frontier Shift - Final Assessment and Response to
Company Representations, p66
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Yorkshire Water stated that Ofwat was wrong to suggest Ofwat’s frontier shift
estimate could be higher because embodied technical change was not
accounted for. It suggested that the academic evidence had been
misinterpreted and Ofwat could also have included catch-up efficiency in its
frontier shift estimate.*64

Ofwat said that embodied technical change was not the same thing as
movements towards the efficiency frontier (catch-up).465

Oxera acting for Yorkshire stated that the papers quoted by Europe
Economics (Uri and Hulten),*5¢ contrary to what Europe Economics stated,
suggested there was no change in TFP output measures when embodied
technical change was accounted for. Oxera stated that the TFP estimates in
Uri's study were similar regardless of the assumed level of embodied
technical change. Oxera also stated the analysis by Europe Economics which
suggested there could be a 60% uplift to the frontier shift estimate suggested
that the TFP estimates published by national statistical agencies were
severely understated, which was not credible.

Europe Economics replied that Oxera had misinterpreted the academic
papers.*%” The TFP ranges that Oxera quoted from Uri’s paper all excluded
embodied technical change, and hence all Oxera’s argument showed was
that Uri's estimates were similar regardless of the amount of embodied
technical change. Europe Economics stated that since embodied technical
change is separate from disembodied technical change, Oxera’s argument
was not relevant to the question of whether an uplift should be applied to take
account of embodied technical change.

Europe Economics stated that applying an uplift for embodied technical
change did not imply that national statistical agencies had underestimated
TFP growth.*%8 The estimates from the national statistical agencies were not
seeking to measure productivity growth including embodied technical change.

464 Yorkshire's reply to Ofwat’s response to Yorkshire’s SoC

465 Europe Economics (2020), Response to Oxera’s arguments on Embodied Technical change

466 Uri, Noel D. (1983), ‘Embodied and disembodied technical change and the constant elasticity of substitution
production function’, Journal of Applied Mathematical Modelling, page 403 and Hulten, Charles R. (1992),
‘Growth Accounting When Technical Change is Embodied in Capital’, The American Economic Review, pp 964—

980.

467 Europe Economics (2020), Response to Some Key Points on Real Price Effects (RPEs) and Frontier Shift,

p12

468 Europe Economics (2020), Response to Some Key Points on Real Price Effects (RPEs) and Frontier Shift,

p14
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Europe Economics also stated that another economic consultancy (NERA),
advising Bristol, said that TFP data understated frontier shift because it did
not take account of embodied technological change.46?

Our provisional view on adjustment for embodied technical change

We agreed with Europe Economics that the EU KLEMs TFP data used in the
comparator analysis did not seek to measure changes in productivity growth
resulting from changes in embodied technical change. This is because the EU
KLEMS productivity measure we relied on sought to measure disembodied
technological change with embodied technical change already accounted for
by input price changes.*"°

We therefore provisionally decide that there is a valid conceptual basis for
increasing our 0.7% estimate. We considered this as a qualitative factor
together with other adjustments in the round due to the limited evidence
available quantifying the impact of embodied technical change.

Totex and outcomes framework

4.344

4.345

4.346

Parties’ views on totex and outcomes framework adjustment

Anglian, Bristol and Yorkshire all raised concerns with the frontier shift being
uplifted for additional productivity gains attributed to the implementation of the
totex and outcomes framework.*”! Anglian stated that it did not agree with
Ofwat’s assumption (based on the analysis by KPMG) that water companies
could achieve a ‘special’ productivity increase from the totex and outcomes
framework. It said that this was based on flimsy evidence from the energy
sector, selective use of comparator sector data and was incongruous with
productivity evidence in the rest of the economy.*72

Bristol said that the assumption that outperformance against allowances set in
PR14 could be attributed to productivity gains was baseless and that
outperformance could have arisen for other reasons.*"3

Yorkshire stated that the KPMG evidence was flawed and their advisers
Oxera stated that it was incorrect to arbitrarily attribute all outperformance to

469 Europe Economics (2019), Real Price Effects and Frontier Shift - Final Assessment and Response to
Company Representations, p121

470 O’'Mahoney, Mary, and Timmer, Marcel P. (2009), Output, Input and Productivity Measures at the Industry
Level : The EU KLEMS Database, The Economic Journal, pp394—-395

471Anglian SoC, p189;Bristol SoC, p110; Yorkshire SoC p66

472 Anglian SoC, p189

473 Bristol SoC, p110
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the implementation of the totex and outcomes framework when other factors
could have driven this.

Ofwat stated that it did provide sufficient evidence to justify an uplift due to the
totex and outcomes framework, including case studies put forward by the
companies themselves.*’* Ofwat stated that the uplift it applied was small in
comparison with the upper quartile company outperformance of 2.4% per
year. It said that the alternative suggestion, that no account should be taken
of the totex and outcomes regime going forward, would not reflect the balance
of evidence.

Our provisional view on totex and outcomes framework adjustment

We found that the case studies presented in KPMG’s analysis demonstrated
the potential for efficiency improvements resulting from implementation of the
totex and outcomes framework.4’> However, given the comparators used to
inform our frontier shift estimate are sectors which already have flexibility in
their approach to costs, we considered that there would only be productivity
gains above the comparator estimate for a temporary period while the water
sector catches up.

We did not think that the evidence on the extent to which these efficiency
gains would continue into AMP7 was strong. We judged the potential
additional productivity in AMP7 was unlikely to be as high as the KPMG range
indicated and could be zero. There were a number of reasons which could
lead to water companies outperforming their cost allowances and we did not
think it appropriate to allocate all of this to the impact of the implementation of
the totex and outcomes framework. We therefore provisionally decide that
only limited weight should be placed on potential additional productivity gains
deriving from the implementation of the totex and outcomes framework.

Historical water sector productivity

Parties’ views on historical water sector productivity growth

4.350 Anglian said that the report by Frontier Economics for Water UK showed that

since 2009, productivity growth had dwindled to 0.1% per year.*8 It
suggested this could be a reason for a lower frontier shift estimate.

474 Ofwat'’s response to common issues in companies’ statements of case: Cost efficiency, p95-87
475 KPMG (2018), Innovation and efficiency gains from the totex and outcomes framework, p39
476 Anglian SoC, p186
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4.351 Thames Water said that it was a stretch to assume that the productivity
improvements in the comparator sectors could be applied directly to the water
sector and that the same incentives for technology improvements applied
across both these sectors and the water sector.4’” The water sector was
subject to strong cost efficiency incentives and so it appeared odd not to
include the impact over time of cost changes in the water sector. Frontier shift
should be estimated using econometrics techniques, for example through the
use of a time trend in the base cost models.

4.352 Dwr Cymru stated that Ofwat’s view that the water sector could achieve
relatively high productivity from 2018/19 through to 2024/25 because certain
other sectors of the economy were able to achieve relatively high productivity
growth in the period up to 2014 was an assertion and was not evidence
based.*’® DWwr Cymru stated that this was despite Ofwat’s observation that
productivity growth in the water sector had shown little or no improvement
over the last ten years.

4.353 Ofwat stated that the historical productivity growth in the water sector was
lower than relevant comparator sectors and this was one of the reasons it
wanted a step change.*"®

Our provisional view on historical water sector productivity growth

4.354 We provisionally decide not to place weight on historical estimates of
productivity growth in the water industry for three reasons:

e First, itis likely that the high productivity growth in the early years is at
least partially explained by efficiency catch-up.

e Second, the Frontier Economics report notes that quality improvements
have not been fully accounted for and so the more recent data should be
viewed more cautiously.*&

e Third, it is unclear whether historical evidence of low productivity in the
water sector justifies more or less challenging targets.

477 Thames Water submission, p7

478 D\r Cymru (Welsh Water) submission, p2

479 Ofwat'’s response to cross-cutting issues in companies' statements of case: Introduction and overall stretch on
costs and outcomes, p15

480 Frontier Economics (2017), Productivity improvement in the water and sewerage industry in England since
privatisation, p2
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COVID-19

4.355

4.356

4.357

4.358

4.359

4.360

Parties’ views on COVID-19

The COVID-19 pandemic did not start until after Ofwat’s determination and
the Disputing Companies suggested we should consider reducing our frontier
shift estimates to account for the impact of COVID-19.

Yorkshire stated that while the water sector might be less exposed to COVID-
19 compared to other sectors, it was unclear why Europe Economics and
Ofwat had not at least reconsidered their recommendation to focus on the
upper end of their range of frontier shift estimates.*

Anglian stated that its business plan assumption of 1% productivity growth per
year looked excessive given the COVID-19 pandemic. To safeguard the
health of employees and customers it had applied restrictions which had
reduced operational efficiency. Even in the most optimistic scenario it was
essential to assume a reduced level of productivity improvement in year one,
while more pessimistic scenarios assumed that UK output would not return to
2019 levels until the end of 2024.

Northumbrian stated that the latest productivity data supported the view that
productivity had been negatively impacted by COVID-19. GDP had dropped
19.1% in the three months to May 2020 and a deep recession was anticipated
in the first two years of the price control. Given the anticipated deep recession
and the emerging impacts on productivity, it no longer seemed prudent to
employ more aggressive frontier shift estimates.

Ofwat stated that it was appropriate to have reasonable certainty around the
impact of COVID-19 before adjusting the redetermination process.
Adjustments could be made if it was appropriate.*®? Europe Economics
analysis, commissioned by Ofwat, had found that while the crisis might reduce
economy wide TFP growth, it expected potential productivity growth in the
water sector to be less affected.*83

Ofwat said that the latest Office for Budget Responsibility’s (OBR) productivity
and wage forecasts, which took account of COVID-19, showed an initial
increase in productivity as the lowest productivity workers were furloughed or
lost their jobs, followed by a reduction in productivity as the effect was

481 Yorkshire reply to Ofwat’s response to Yorkshire’s SoC, p90

482 Ofwat'’s response to cross-cutting issues in companies' statements of case: Introduction and overall stretch on
costs and outcomes, p5

483 Europe Economics (2020) Impact of COVID-19 Crisis on Real Price Effects (RPEs) and Frontier Shift, p47.
See also: Europe Economics (2020), Response to Some Key Points on Real Price Effects (RPEs) and Frontier
Shift, pp3—-11
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4.361

4.362
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reversed when the furlough scheme ended. Given the limited furloughing of
workers in the water sector it did not consider these adjustments relevant. In
the upside OBR scenario, there was no overall impact on productivity but in
the OBR’s central and downside scenarios there was a decline in productivity
growth due to economic scarring. Ofwat said that it did not consider that that
economic scarring was relevant to the water sector. For example, around a
quarter of economic scarring was driven by reduced capital per worker, which
was not relevant to the water sector.

Our Provisional view on COVID-19
We discuss the potential impact of COVID-19 in paragraphs 3.39 to 3.56.

Given the timing of our redetermination there was limited information on the
potential impact of COVID-19 on water sector productivity growth. Europe
Economics’ analysis of five-year periods starting in recessions showed that
average productivity growth was 0.6%, although this ranged from 0%-1.1%.484
Based on the information available we found that the evidence did not justify
adjusting down the productivity growth estimate for the water sector.

We provisionally decide that COVID-19’s impact on productivity is better
addressed by Ofwat examining individual cost and outcome impacts and
these should be considered together with other impacts of COVID-19.

Comparator catch-up

4.364

4.365

Parties’ views on comparator catch-up

Northumbrian stated that the TFP estimates for other sectors used by Europe
Economics included both catch-up and frontier shift improvements in those
sectors. Northumbrian stated that while the frontier shift challenge of 1.1% on
its own represented a challenge that was potentially achievable, the totality of
the catch-up and frontier shift challenge was unachievable.*8°

Ofwat stated that the comparator analysis was only based on competitive
sectors.*® This limited the effect of catch-up because inefficient firms in the
long run will not survive, meaning that surviving firms will only have small
catch-up effects.

484 Europe Economics (2020), Impact of COVID-19 Crisis on Real Price Effects (RPEs) and Frontier Shift, p37
485 Northumbrian SoC, p71
486 Ofwat'’s response to Northumbrian’s SoC, p37
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Our provisional view on comparator catch-up

4.366 We considered whether there should be any adjustment to the comparator
estimate to account for potential catch-up efficiencies. We provisionally decide
that there should not be any adjustment because by using competitive sectors
as comparators over a reasonably long time period, the TFP measures
related to frontier shift and not catch-up efficiency.

Outcomes and frontier shift

Parties’ views on outcomes and frontier shift

4.367 Yorkshire stated that if a regulator allocated all the frontier shift to its cost
challenge it could not also expect companies to achieve improved outcome
performance.*®’

4.368 Ofwat stated that it had accounted for the fact that some companies currently
achieved good performance on both outcomes and cost efficiency and that
most companies achieved their PR14 upper quartile common performance
commitments as well as outperforming on their upper quartile based cost
allowances.*# Improvements in service quality and outcome performance
were not fully captured in frontier shift efficiency estimates, and it expected
some improvement in quality over time without cost increases.

Our provisional view on outcomes and frontier shift

4.369 In our redetermination we sought to ensure that outcomes are appropriately
funded in cost allowances. We therefore provisionally decide to not reduce
our frontier shift estimate to allow for productivity gains to be spent on
improving outcomes.

Overall level of frontier shift

Parties’ views on overall level of frontier shift

4.370 Anglian said the water companies could not achieve productivity
improvements of 1.1% during the 2020-2025 period. Its own 1% per year

487 Yorkshire SoC, p50
488 Ofwat'’s response to cross-cutting issues in companies' statements of case: Introduction and overall stretch on
costs and outcomes, p13
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4.372

4.373

4.374

4.375

figure was already exceptionally challenging in light of the low productivity
growth observed in the wider economy.4&°

Bristol stated that 1% was at the top end of what was achievable and most of
the evidence pointed to a lower frontier shift figure. It highlighted historical
evidence from the Bank of England, OBR and Office for National Statistics
which showed productivity growth between 0.3% and 0.9%.4%°

Yorkshire said that 1.1% was towards the top end of a range which was
already biased upwards.*%

Northumbrian stated that whilst the 1.1% frontier shift on its own was
achievable the combined challenge including catchup was excessive.*%?

Ofwat stated that its frontier shift estimate was consistent with recent and
longer term growth in comparator sectors, was consistent with previous
regulatory decisions and took account of detailed evidence of the impact of
the totex and outcomes framework.*%3

Ofwat stated that its 1.1% estimate was slightly lower than that put forward by
Northumbrian and slightly higher than that applied by the other three
Disputing Companies.*% Ofwat provided data on the four Disputing
Companies’ frontier shift assumptions.

Table 4-14: Company assumptions regarding frontier shift on totex

%

Company Frontier shift (per year)
Anglian 1
Bristol 1
Northumbrian 1t01.5
Yorkshire 0.75t0 0.8

Source: Ofwat table 7.1 response to common issues

4.376

Ofwat stated that the key reasons for the differences between the company
frontier shift assumptions and its own estimate were the weight placed on
value added measures, embodied technical change and the uplift to account
for the impact of the totex and outcomes regime.*9°

489 Anglian SoC, p189

490 Bristol SoC, pp105-106

491 Yorkshire SoC, p66

492 Northumbrian SoC, p71

493 Ofwat'’s response to Bristol's SoC, p41

494 Ofwat'’s response to common issues in companies’ statements of case: Cost efficiency, p81
495 Ofwat'’s response to common issues in companies’ statements of case: Cost efficiency, p82
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Our provisional decision on overall level of frontier shift

4.377 We provisionally decide to apply a frontier shift of 1% per year. We arrived at
this figure by considering a number of factors in the round, including:

e Companies in competitive sectors with similar activities to the water
companies have achieved average TFP growth of 0.7% per year, based on
the gross output measure.

e Productivity gains driven by embodied technical change are not fully
captured in the 0.7% figure and, as set out in paragraph 4.424 we also
assume real price increases for input costs of around 0.5% per year, which
is consistent with quality increases for inputs.4%

e The value added measure of productivity growth is substantially higher
than the gross output measure of 0.7% estimate and there are reasons to
place some weight on this.

e The water sector will be affected by some of the factors which have led
more recent UK-wide productivity growth to be lower than before the
financial crisis.

e Table 4-14 shows the maijority of the Disputing Companies’ own frontier
shift assumptions were in line with or higher than this estimate.*%”

The application of frontier shift to different costs

4.378 Ofwat’s application of frontier shift to cost areas other than modelled base
costs was raised as a concern by the Disputing Companies. We considered
whether frontier shift should be applied to unmodelled costs and
enhancement costs as well as the link between frontier shift and RPEs

Unmodelled base costs

4.379 Ofwat stated that frontier shift should be applied to unmodelled costs because
the frontier shift figure was based on comparator sectors which also faced
costs such as business rates.4%8

4.380 Broadly, two concerns were raised by the Disputing Companies:

4% Ofwat (2020), PR19 final determinations — securing cost efficiency technical appendix, p212
497 As shown in Table Anglian and Bristol applied a 1% frontier shift assumption and Northumbrian 1% or 1.5%.
498 Ofwat (2020), PR19 final determinations — securing cost efficiency technical appendix, p189
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e First, Anglian and Yorkshire stated that there was double counting of the
productivity assumption as an efficiency challenge had already applied to
the costs before the frontier shift was applied.4*°

e Second, Bristol and Northumbrian stated that it was fundamentally
incorrect to apply frontier shift to unmodelled costs because these were
outside management control. 50

Yorkshire said that in principle the application of frontier shift to unmodelled
costs made sense but that Ofwat’s decision rested on the assumption that
uncontrollable costs formed a similar proportion of expenditure in wholesale
activities as they did in comparator sectors.5"

Enhancement costs

Ofwat stated that it applied frontier shift to some enhancement spend,
including the wastewater WINEP and metering costs. Ofwat said that the
potential gains from productivity improvements were likely to be more
substantial for these large, relatively homogenous programmes of work. Ofwat
stated that it had reviewed company forecasts of frontier shift on
enhancement costs. It had found, in general, that the frontier shift
assumptions applied to enhancement expenditure in in the water companies’
business plans tended to be limited and were often offset by real price
increases.%%?

Anglian stated that it disagreed with the application of frontier shift
adjustments to cost allowances which already included such adjustments. It
said that applying a further adjustment constituted a clear double count.5%3

Northumbrian stated that it already included a 1% per year adjustment to
enhancement cases and therefore Ofwat’s approach was double counting this
challenge. In addition, where the adjustments were set relative to upper
quartile companies’ forecasts, consideration should be given to the level of
adjustments made by the upper quartile firms.504

499 Anglian SoC, p96, and Yorkshire (2020), Response to Ofwat Reply, pp86—87
500 Northumbrian SoC, p108 and Bristol SoC, p6

501 Yorkshire SoC, p67

502 Ofwat (2019) , Securing cost efficiency technical appendix, p189

503 Anglian SoC, p163

504 Northumbrian SoC, p94
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4.385 Yorkshire stated that Ofwat’s use of a forward-looking benchmark for the
WINEP enhancement programme would double-count the impact of frontier
shift on the companies’ cost allowances.5%®

Our provisional decision on the application of frontier shift

4.386 Our provisional decision is that it is most appropriate to apply the frontier shift
to the whole of the wholesale cost base including unmodelled and
enhancement costs. This is because our frontier shift estimate is based on the
total cost base of comparator sectors which will include capital expenditure
and some cost items outside of management control.

4.387 However, we only apply frontier shift to the extent there is not strong evidence
that an equivalent frontier shift of 1% has not already been included in firm’s
own projections. The extent of any possible double counting is discussed in
the enhancement efficiencies section in paragraphs 5.506 to 5.520.

True-up and link to real price effects (RPEs)

Parties views on true-up and link to RPES

4.388 Anglian said there should not be a true-up for labour costs as there was no
true-up for frontier shift (productivity gains).5%¢ It said that a true-up for RPEs
would undermine the theoretical link between labour RPEs and frontier shift
unless the frontier shift also had a true-up.5°7

4.389 Ofwat stated that Europe Economics had found no theoretical reason why
high productivity growth in the water sector necessarily had to be associated
with high input price growth for water companies.5% It said that a true-up for
productivity growth was not required because the price review offered other
mechanisms to manage the risks around productivity growth and efficiency,
including the substantial effects clause, interim determinations and cost
sharing.%% The frontier shift estimate was an efficiency challenge, based on
historical evidence of efficiency improvements, and should not depend on
productivity in the economy as a whole.

505 Yorkshire SoC, p67

506 See paragraph 4.397 for an explanation of true-up mechanisms.

507 Anglian Reply to Ofwat's Response to Anglian Statement of Case, Part G, p61

508 Ofwat (2019), PR19 Final Determination Securing cost efficiency: Technical Appendix, p185
509 Ofwat (2019), PR19 Final Determination Securing cost efficiency: Technical Appendix, p186
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Our assessment of true-up and link between RPEs and frontier shift

4.390 Our considerations as to whether to apply RPEs for any cost items are

4.391

considered in more detail in the RPE section (see paragraphs 4.394 to 4.453).

We have considered whether having a true-up for labour (as discussed in
paragraph 4.425) necessitates having a true-up for productivity gains and
whether a frontier shift true-up is feasible. We did not think that future
changes in labour costs in the wider economy would necessarily be a driver of
productivity growth changes for water companies. We considered it was
plausible for labour costs in the water sector to fall, driven by wider economic
factors, but for productivity improvements in the water sector to continue to be
driven by sector specific investments. We do not therefore have concerns
about not applying a true-up to frontier shift whilst applying one to RPEs and
consider that doing so would not be practical.

Summary of our provisional decision on frontier shift

4.392 Having considered the evidence, we provisionally decide to apply a frontier

shift of 1% per year. This is slightly lower than the frontier shift estimate Ofwat
applied and leads to higher cost allowances for the Disputing Companies. The
resulting changes to modelled base cost allowances for the four companies
are summarised in Table 4-15 below.

Table 4-15: Difference in frontier shift impact on PR19 modelled base cost allowances CMA approach
compared to Ofwat determination (water and wastewater)

£m

Impact of frontier shift changing from 1.1% to 1%

Anglian 13
Bristol 1
Northumbrian 8
Yorkshire 12

Source: CMA analysis.

4.393 We provisionally decide to apply this to the whole of the wholesale cost base,

including unmodelled costs and enhancement costs where it has not already
been applied. The impact of the application of our frontier shift to other cost
areas is discussed in the relevant sections (see paragraph 5.521, 12.17,
13.18, 14.16 and 15.17).

Real price effects

4.394 In this section we discuss our consideration of real price effects (RPEs). The

RPEs adjust companies’ allowed revenues to account for expected changes
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in the price of inputs above or below the level of CPIH,5'° the indexation which
is applied to all allowed revenues. RPEs may be applied to cost items such as
labour, energy, and chemicals. There may then also be a true-up mechanism
to reconcile expected changes allowed for in RPEs with out-turn changes in
input prices. The section is structured as follows.

o We first summarise the assessment of potential RPEs Ofwat carried out in
PR19.

e We discuss the Disputing Companies’ criticisms of Ofwat’s assessment
and provide our own analysis.

e We summarise our approach to RPEs.

Ofwat’s PR19 approach to RPEs

4.395

4.396

4.397

Ofwat commissioned Europe Economics to identify whether there was a need
to introduce RPEs to account for expected changes in the price of inputs. As
part of this work Europe Economics considered the water companies’
evidence in their responses to its assessment.

Ofwat, based on Europe Economics’ analysis, made an RPE adjustment to
account for the changes in labour costs above the CPIH but did not make an
adjustment for any other costs. The labour RPE adjustment calculates the
proportion of the cost base arising from labour across the industry (39%) and
adds an uplift to companies’ cost allowances based on this proportion and the
expected average yearly wedge (1.2%) between the Office of Budget
Responsibility (OBR) forecasts of labour costs and CPIH.5'" Ofwat applied
RPEs to all wholesale base costs (modelled and unmodelled), to metering
and WINEP enhancement costs, but not to retail and other enhancement
costs — consistent with its approach to the application of frontier shift.512

Ofwat also introduced an end-of-period true-up mechanism for labour RPEs to
capture any differences between the actual labour costs and the forecast that
was made during the price determination.®' This mechanism will increase or
decrease companies’ revenue during the next price control period to offset
any differences during this price control period.

510 Consumer Prices Index including owner occupiers’ housing costs.

51 Ofwat (2019), PR19 Final Determination Securing cost efficiency: Technical Appendix, p212, Table A3.10
512 Ofwat (2019), PR19 Final Determination Securing cost efficiency: Technical Appendix, p122

513 Ofwat (2019), PR19 Final Determination Securing cost efficiency: Technical Appendix, p121
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Issues raised
4.398 Our analysis focused on answering two questions.

e What are the correct criteria to determine whether an RPE should be
implemented?

e For which cost items should we implement RPEs?

What are the correct criteria to determine whether an RPE should be implemented?

4.399 In order to assess the eligibility for RPEs in PR19, Europe Economics used
the criteria below.%' For Criterion 1 to be passed, only one of the 1A or 1B
sub-criteria needed to be passed.®'®

e Criterion 1A — Is the expected value of the wedge between the input price
and CPIH significantly different from zero? Europe Economics assessed
the statistical significance of the wedge based on historical values, as well
as considering forecast data where it was available.

e Criterion 1B — Does the wedge exhibit high volatility over time? This
criterion may also justify RPEs, particularly true-ups to address cost
volatility. To determine whether volatility was high, Europe Economics
considered the effect of the volatility relative to overall totex. Europe
Economics used a threshold of 1% of totex.

e Criterion 2 — Are there sufficient and convincing reasons to think that
CPIH does not adequately capture the input price? To determine this
Europe Economics compared the share of the input cost in the
companies’ totex to the share of the input in the CPIH basket.

e Criterion 3 — Is the input price and exposure to that input price outside
management control for the duration of the price control? For example,
can management reduce the volume of the input or reduce exposure by
signing long-term contracts?

4.400 Anglian and Northumbrian disagreed with this assessment framework.516. 517

514 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, p11

515 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, p22

516 Anglian SoC, Chapter E.4: Frontier shift p206 paragraph 845

517 Northumbrian SoC, Section 5.5, p74, paragraph 347
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4.401 Anglian and Northumbrian referred to John Earwaker’s report which
questioned the need for the criteria and favoured the line by line approach
used in other price controls where all input prices were automatically
considered for an RPE adjustment.5'® Earwaker said that CPIH indexation
was not a reasonable proxy for non-labour water industry input price inflation
and that Europe Economics’ new approach was complicated.

4.402 Earwaker questioned Criterion 2. He said that it was not clear how
comparable shares would ensure that companies were accurately
compensated for their efficiently incurred costs without an RPE adjustment.
He said it was unlikely that input price inflation across the remainder of
companies’ costs exactly matched inflation in the rest of the CPIH basket.

4.403 Ofwat said that the logic of Criterion 2 was that if the share of a cost item in
companies’ totex was comparable to the share of that cost item in CPIH, then
CPIH indexation should already capture those cost changes and therefore no
RPE adjustment was required.>'® Europe Economics said that it was true that
input price inflation across the remainder of companies’ costs might not
exactly match inflation in the rest of the CPIH basket, however any difference
between the two might be in either direction.520

4.404 Earwaker said that it was not satisfactory to justify an erroneous methodology
by assuming that the error was no more likely to be in one direction than
another.

4.405 Earwaker said that it was not appropriate to consider management control
(Criterion 3) because it was impossible to envisage how input price increases
or reductions could not impact water companies’ costs over the price control
period.

4.406 Ofwat said that management control could mitigate the impact of the changes
in real input prices by several ways. Management could reduce:5?

e input prices by leveraging buyer power, and volatility through long-term
contracts with fixed prices; and

518 Anglian’s reply to Ofwat's response to Anglian's SoC, Part G, p59, paragraph 213; Northumbrian SoC, Section
5.5, p74, paragraph 348

519 Ofwat's response to common issues in companies’ statements of case: Cost efficiency, p112, paragraph 8.17
520 Europe Economics (2020), Response to Some Key Points on Real Price Effects (RPEs) and Frontier Shift,
p17.

521 Ofwat’s response to common issues in companies’ statements of case: Cost efficiency, pp113—-114,
paragraph 8.23
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e the volume of inputs through greater efficiency and substituting
alternatives.

4.407 In its work Europe Economics also considered, but rejected, using the
materiality of cost items as an additional criterion in the assessment of
RPEs.%?? This additional criterion would have led to Europe Economics not
using RPEs for cost items that accounted for less than 10% of companies’
totex. Europe Economics decided to remove this additional criterion in
response to the companies’ concerns:%%3

e John Earwaker, Economic Insight on behalf of Yorkshire, and NERA on
behalf of Bristol, said that the 10% threshold was arbitrary, prohibitively
high, sensitive to the choice of aggregation used and limited the analysis
to only two categories i) labour and ii) materials, plant and equipment
(MPE).>%4

e Economic Insight, on behalf of Yorkshire, said it was an incorrect test of
materiality as a small cost item with a large wedge could have the same
effect as large cost item with small wedge.5?°

4.408 Ofgem’s consultant, CEPA, used a materiality criterion in its assessment of
RPEs in Ofgem’s forthcoming price control, in the RIIO-2 draft determination.
CEPA used a two-stage materiality test.526 Stage 1 identified cost items that
represented more than 10% of totex. Stage 2 identified cost items where the
effect of volatility (ie the cost share times the wedge) was greater than 0.5%
of totex. An RPE was used if a cost category passed Stage 1. If a cost
category fell between 10% and 5% of totex it was assessed in Stage 2.

Provisional decision

4.409 In our view, there are clear reasons and merits behind Europe Economics’
approach of using criteria to access eligibility for RPEs:

e The companies have an information advantage and they are more likely
to highlight examples that show that costs will go up rather than down.

522 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, pp10-11

523 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, p105

524 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, p105

525 Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to Company
Representations, p105

526 CEPA (2020), RIIO-GD2 and T2: Cost Assessment — Frontier shift methodology paper — Technical Annexes —
2, pp42-43
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4.410

4.411

4.412

4.413

e This approach helps to keep the RPEs simpler as line by line adjustments
would involve potentially several RPE adjustments based on forecasts
and related true-ups.

e It helps to preserve management incentives to control costs.

Europe Economics’ criteria captured the cost items where there were
sufficient and convincing reasons to think that an RPE adjustment was
necessary while reducing the risk of overcompensating companies. More
specifically:

e Criterion 1A captured any significant difference in the expected value of
the wedge between the input price and CPIH.

e Criterion 1B captured any substantial uncertainty around the level of input
prices.

e Criteria 2 and 3 were necessary as CPIH and management control could
mitigate the need for RPEs by providing protection against input cost
changes.

We provisionally decide that Europe Economics’ approach provides a
reasonable balance between using RPEs when the evidence clearly
demonstrates that it is necessary without over complicating the assessment,
and therefore we use the same approach in our redetermination. We discuss
below whether we can further improve this approach.

We considered whether we should use materiality as an additional criterion as
a possible improvement on the Europe Economics approach. If a cost item is
judged to be immaterial because it is below a certain percentage of totex, the
companies arguably should bear this limited risk. This criterion could simplify
the assessment of RPEs as determining materiality is a relatively
straightforward task and once an item is deemed immaterial no further RPE
assessment is required.

CEPA’s materiality assessment appeared to be able to address companies’
concerns discussed in paragraph 4.408 related to this criterion. CEPA’s Stage
2 criterion was similar to Europe Economics’ 1B criterion because both were
based on volatility. However, Europe Economics used a 1% of totex threshold
while CEPA used 0.5%. In Table 4-16 we apply the CEPA criteria to labour,
energy, chemicals and MPE.
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Table 4-16: Materiality criterion assessment

Labour Energy
Stage 1: Share of Pass. (39% of Sensitive to threshold
totex (10% of totex) totex) (9% of totex)
Stage 2: Volatility Not assessed in Depends on whether
(0.5% of totex) Stage 2. weight is placed on
pre-2011 data.
Overall Pass. Depends on whether
weight placed on pre-
2011 data

Chemicals
Fail. (2%)

Not assessed in Stage
2.

Fail.

MPE
Pass. (20% of totex)

Not assessed in Stage
2.

Pass.

Source: Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to Company

Representations, pp25-50.

4.414 Labour and MPE passed the materiality criterion in Stage 1. As energy fell
between 10% and 5% of totex it was assessed in Stage 2. Whether it passed
the materiality criterion depended on whether weight was placed on pre-2011

data.

4.415 We provisionally decide not to use materiality as an additional criterion in this
redetermination because it would not change our decisions. This is because
(i) labour is in any event already considered for RPE, (ii) the materiality
criterion is not decisive for energy and (iii) we provisionally decide in any
event not to use RPEs for chemicals, MPE and other costs because of our

consideration of the other criteria.

For which cost items should we implement RPEs?

4.416 In this section we assess whether RPEs should be used for labour, energy,
chemicals, MPE, and ‘other costs’ categories.

Labour

4.417 We reviewed Europe Economics’ assessment for labour:%?”

e Criterion 1A — Pass or failure on the size of cost gap depended on
whether reliance was placed on the OBR forecasts for wage inflation over
the period of the price control. Europe Economics’ analysis showed that
the OBR had systematically overestimated average earnings growth. 528

529

e Criterion 1B — Labour failed this criterion on volatility. Due to the lack of
volatility the overall wedge was below 1% of wholesale totex.

527 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to

Company Representations, pp25—-32

528 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to

Company Representations, p29

529 Ofwat (2019), PR19 Final Determination Securing cost efficiency: Technical Appendix, p196
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4.418

4.419

4.420

e Criterion 2 — On alignment with CPIH, labour passed this criterion as there
was no separate item for labour costs in the CPIH basket.

e Criterion 3 — On management control, was deemed a partial pass. While
there was no evidence that water companies have buyer power in labour
markets, there are some ways they can reduce their exposure to labour
costs. For example, installing telemetry can reduce the need for workers
to be present at a site.%3

Europe Economics recommended that Ofwat should decide how much weight
to put on the OBR forecasts and then decide whether to implement an RPE
for labour.%3' Ofwat decided to use an RPE adjustment based on an OBR
forecast for labour.%3? In addition, given the uncertainty around wage growth
forecasts, Ofwat introduced a true-up mechanism to capture any differences
between the actual labour price index and the forecasts that were used in
PR19.533

Ofwat decided to use an index for out-turn manufacturing wages in the labour
cost true-up mechanism in order not to weaken management incentive since
manufacturing wages are outside management control.53* Europe Economics
said that manufacturing was an appropriate benchmark sector for the true-up
as manufacturing and water sector labour markets were similar and often
involved similar skills and expertise.>3> Europe Economics said manufacturing
wages also showed a close correlation to water sector wage growth and so
should reflect similar cost pressure.

Europe Economics also discussed the links between the labour RPE and the
assumed frontier shift. Europe Economics said that there was a theoretical
linkage between wages and labour productivity. This raised the issue of
consistency between the labour RPE and the frontier shift, because the
frontier shift was based on productivity increases, including labour productivity
increases.5% |t could be inconsistent to assume zero real wage growth in the
water sector but 1.1% productivity growth. Europe Economics said that across

530 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, p31

531 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, p32

532 Ofwat (2019), PR19 Final Determination Securing cost efficiency: Technical Appendix, p196

533 Ofwat (2019), PR19 Final Determination Securing cost efficiency: Technical Appendix, p121

534 Ofwat (2019), PR19 Final Determination Securing cost efficiency: Technical Appendix, p209

535 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, pp91-92

536 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, p40
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4.421

4.422

the economy as a whole, real wages would be expected to reflect changes in
labour productivity, but this may not hold for any specific sector.53”

The Disputing Companies did not disagree with Ofwat’s decision to allow
labour RPEs.538. 539, 540,541 |n g |ater submission, Northumbrian said that
COVID-19 had impacted wages and it was concerned that the index used by
Ofwat was no longer fit for purpose. It said that the relationship between wage
pressures in the water sector and the manufacturing index used in the true-up
had, at least temporarily, broken down.

In addition to the information provided by the Main Parties and their advisers,
we looked at the most recent OBR forecasts published in March 2020. Table
4-17 compares the 2019 data used by Europe Economics and the March
2020 forecasts.

Table 4-17: Real wage growth forecasts from OBR

%

Forecast Year Forecast date of OBR

2019 2020
2019-20 1.0 1.3
2020-21 1.1 2.3
2021-22 1.1 1.3
2022-23 1.2 1.5
2023-24 1.3 1.1
2024-25 1.4 1.2
Average 1.2 1.4

Source: Ofwat (2019), PR19 FD Securing cost efficiency: Technical Appendix, p212. OBR (2020), Economics and fiscal outlook

— March 2

4.423

020, downloaded on 23 July 2020.

The difference between the 2020 forecasts and the 2019 forecasts was driven
by i) an increase in the wage growth forecasts; and ii) a decrease in OBR
inflation forecasts. The March 2020 figures show a considerable wedge
between the OBR forecasts and CPIH. We note that the updated OBR
forecasts were published in March 2020, and as such do not reflect the impact
of COVID-19 crisis.

Provisional decision

4.424

Based on the evidence above, we provisionally decide to use a labour RPE
adjustment for the following reasons.

537 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, p103
538 Anglian SoC, Chapter E.4: Frontier shift, p206

539 Bristo

| SoC, 14. Input price error p113

540 Northumbrian SoC, Section 5.5 pp73-75

541 Yorks

hire SoC, p67 paragraph 202
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The most recent OBR forecasts show a considerable wedge between
wage growth and the CPIH.

Criterion 2 and 3 show that wages are not captured in CPIH, although
they are partially under management control.

The theoretical link between wages and labour productivity means
including a labour RPE is consistent with requiring a frontier shift in cost
efficiency.

4.425 We also provisionally decide to use a true-up mechanism for labour costs for
the following reasons.

First, there is considerable forecasting uncertainty due to macroeconomic
factors, including Brexit and COVID-19.

Second, the OBR has tended to overestimate wage growth and the
implementation of a true-up mechanism will protect customers in case of
any overestimation and companies against any underestimation.

4.426 We provisionally decide that manufacturing wages are the most appropriate
index to use in the true-up mechanism. We recognise the concerns expressed
by Northumbrian, but any short-term fluctuations do not invalidate the use of
this index.

Energy

4.427 We reviewed Europe Economics’ assessment for energy: 542

Criterion 1A — Pass or failure on the size of cost gap depended on
whether reliance was placed on the Department for Business, Energy &
Industrial Strategy (BEIS) forecasts and whether weight was placed on
pre-2010 data. Europe Economics found that energy prices have had a
significant historical wedge over CPIH in various time periods (pre-2011
and in 2018/19).543 In addition, BEIS forecasts showed a material wedge
(0.7% per annum) for 2020-2025. However, Europe Economics’ analysis
showed that historical BEIS forecasts have often failed to estimate energy
prices accurately.

542 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, pp33—-39

543 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, pp34-35. Ofwat (2019), PR19 Final Determination Securing cost efficiency:
Technical Appendix, p205

196


https://www.ofwat.gov.uk/wp-content/uploads/2019/12/Europe-Economics-%E2%80%93-Real-Price-Effects-and-Frontier-Shift-%E2%80%93-Final-Assessment-and-Response-to-Company-Representations.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/12/Europe-Economics-%E2%80%93-Real-Price-Effects-and-Frontier-Shift-%E2%80%93-Final-Assessment-and-Response-to-Company-Representations.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/12/Europe-Economics-%E2%80%93-Real-Price-Effects-and-Frontier-Shift-%E2%80%93-Final-Assessment-and-Response-to-Company-Representations.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/12/Europe-Economics-%E2%80%93-Real-Price-Effects-and-Frontier-Shift-%E2%80%93-Final-Assessment-and-Response-to-Company-Representations.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Securing-cost-efficiency-technical-appendix.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/12/PR19-final-determinations-Securing-cost-efficiency-technical-appendix.pdf

Criterion 1B — Pass or failure on volatility depended on whether weight
was placed on the pre-2011 data. The wedge was above 1% of totex
based on pre-2011 data but below 1% based on post-2011 data.

Criterion 2 — On alignment with CPIH, was deemed a partial pass.
Electricity costs, which account for most of the companies’ energy use, is
1.3% of CPIH. Energy costs, including other fuels, are 5.2% of CPIH.
Energy costs are 9% of water companies’ costs. Therefore, CPIH partially
captures changes in energy input prices.

Criterion 3 — On management control, was deemed a partial pass. There
are a few mechanisms for companies to reduce exposure to changes in
energy costs, including hedging strategies. Although a material element
remains outside management control.

4.428 Europe Economics recommended Ofwat should decide how much weight to
put on the BEIS forecasts and the pre-2011 data and then decide whether to
implement an RPE for energy costs.5#*

4.429

Ofwat decided not to use an energy RPE. Ofwat acknowledged that there was
some evidence to suggest that it should allow RPEs for energy, however, on
balance, no adjustment was required.>*° Ofwat’s said the reasons for this
were:546

There was mixed evidence of a historical wedge between energy prices
and CPIH.

Energy costs were partially within management control. Companies could
use fixed energy tariffs to minimise their exposure to price fluctuations.
Companies could also reduce their energy costs through increased
energy generation, production of biofuels, using energy during off-peak
times and improving efficiency.

BEIS had often failed to provide accurate forecasts of energy costs in the
past.

Some energy costs were reflected in CPIH.

There was no clear theoretical link between energy costs and productivity
growth, unlike with labour costs.

544 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, pp40—41

545 Ofwat’s response to common issues in companies’ statements of case: Cost efficiency, p117

546 Ofwat'’s response to common issues in companies’ statements of case: Cost efficiency, pp118-119
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Some water companies did not assume an RPE adjustment for energy in
their Business Plan.

There were several measures within the price control such as cost
sharing which provided additional protections to companies.

The potential wedge was much smaller than labour, equivalent to less
than 0.1% of costs over the period based on BEIS’s forecasts.

Companies were moving towards targets of net zero carbon emissions
which could have a substantial impact on energy usage in the sector and
therefore mitigate real price effects.

4.430 All the Disputing Companies said that there was a need for an energy

4.431

RPE 547, 548, 549, 550

Bristol said that there were multiple reasons which justified an energy RPE.

BEIS forecasts showed a positive, statistically significant wedge for the
duration of the price control period between energy and CPIH.%" There
were historical wedges between energy prices and the CPIH.5%?

Electricity accounted for only 1.3% of the CPIH basket, compared to 9.4%
of companies’ totex and therefore the PR19 indexation insufficiently
accounted for energy prices.5%3

While management had possibilities to protect against short-term
fluctuations, companies were not protected against the long-term trend of
rising energy prices.%**

Ofwat’s energy RPE assessment was inconsistent with its labour RPE as
both featured in the CPIH index.>%°

547 Anglian SoC, Chapter E.4: Frontier shift p203, paragraph 822
548 Bristol SoC, 14. Input price error p113

549 Northumbrian SoC, Section 5.5, p73, paragraph 339

550 Bristol SoC, p67, paragraph 202

551 Bristol SoC, 14. Input price error p113, paragraph 460

552 Bristol SoC, 14. Input price error p116, paragraph 470

553 Bristol SoC, 14. Input price error p114, paragraph 463

554 Bristol SoC, 14. Input price error p114, paragraph 462

555 Bristol SoC, 14. Input price error p114, paragraph 463
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e Ofwat’s claim that some water companies assumed a small or non-
existent energy RPE was incorrect as on average companies proposed
positive RPEs for energy costs of between 0.4% and 3.9% per year.>%

4.432 Northumbrian said that there were multiple reasons which justified an energy
RPE.

e BEIS forecasts showed a positive, statistically significant wedge for the
duration of the price control period between energy and CPIH.>" There
were historical wedges between energy prices and the CPIH.5%

e Electricity accounted for only 1.3% of the CPIH basket, compared to 9.4%
of companies’ totex and therefore the PR19 indexation insufficiently
accounted for energy prices.

e Recent data from BEIS showed industrial energy prices had increased
8.6% in real terms from 2018 to 2019. These rising prices were consistent
with falling renewable costs.

e Regulators had previously used RPEs for energy.®%°

e It had the industry leading approach to demand flexibility, energy
production from sludge and procurement of energy so it had less scope
for further improvements.%6°

e The extension of RPEs to other costs items than labour would not change
its incentives.

4.433 Yorkshire said that there were multiple reasons which justified an energy
RPE.

e An energy RPE did not weaken management incentives to minimise
costs.%’

e The adjustment should be based on evidence and Ofwat should not
assume energy RPEs away ‘on principle’.5¢?

556 Bristol SoC, 14. Input price error p115, paragraph 466

557 Northumbrian SoC, Section 5.5, p74, paragraph 349

588 Northumbrian SoC, Section 5.5, p76

5%9 Northumbrian SoC, Section 5.5, p75, paragraph 354

560 Northumbrian’s reply to Ofwat's response to Northumbrian’s SoC, pp60-61, paragraphs 266, 269-270
561 Yorkshire's reply to Ofwat’s response to Yorkshire’s SoC, p90, paragraph 3.51.1 (a)

562 Yorkshire's reply to Ofwat’s response to Yorkshire’s SoC, p90, paragraph 3.51.1 (b)
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e Ofwat should base its adjustment on the highest quality available
evidence.%%3

e Yorkshire’s evidence was based on an Economic Insight report, which
used credible BEIS energy projections.564

4.434 The CCWater response to Bristol’s statement of case said that no RPE
adjustment should be used for energy unless it was well evidenced.%°

4.435 Europe Economics said that energy prices would likely be negatively affected
by the COVID-19 crisis.?®® Ofwat said that the falling oil prices was likely to
feed through into other energy prices as well.56”

4.436 Northumbrian said that there was no clear basis to assume that failing oll
prices would affect the energy prices that it had to pay and there was weak
correlation between oil and electricity prices.568

Provisional decision

4.437 Based on the evidence above, we provisionally decide to implement neither
an energy RPE adjustment nor a true-up for the following reasons.

e Criteria 2 and 3 show that energy costs are partially under management
control and partially captured in CPIH.

e There is no theoretical link between energy prices and productivity to
provide a rationale for including an energy RPE adjustment.

Chemicals
4.438 We reviewed Europe Economics’ assessment for chemicals:°%°

e Criterion 1A — On wedge value, was failed as an assessment of the ONS
‘Chemicals and Chemical Products’ Producer Price Inflation (PPI) showed
there was no historical statistically significant wedge. In addition, there
was a wide variation in company forecasts with estimates of the wedge

563 Yorkshire’s reply to Ofwat's response to Yorkshire’s SoC, p90, paragraph 3.51.1 (c)

564 Yorkshire's reply to Ofwat's response to Yorkshire’s SoC, p90, paragraph 3.51.1 (d)

565 CCW'’s response to Bristol SoC, paragraph 5.6

566 Ofwat's response to common issues in companies’ statements of case: Cost efficiency, p127

567 Ofwat's response to common issues in companies’ statements of case: Cost efficiency, p127

568 Northumbrian reply to Ofwat's response to Northumbrian’s SoC, pp61-62; Northumbrian’s reply to Ofwat's
further submission, pp5-6

569 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, pp41-44

200


https://assets.publishing.service.gov.uk/media/5eda1ed586650c4ab43bd7c3/Yorkshire_Water_-_PR19_redetermination_-_NON-CONFIDENTIAL_Response__updated_10.06.2020_.pdf
https://assets.publishing.service.gov.uk/media/5eda1ed586650c4ab43bd7c3/Yorkshire_Water_-_PR19_redetermination_-_NON-CONFIDENTIAL_Response__updated_10.06.2020_.pdf
https://assets.publishing.service.gov.uk/media/5ebebe5be90e071e366db2ae/The_Consumer_Council_for_Water__Bristol__submission_redacted_.pdf
https://assets.publishing.service.gov.uk/media/5eb15fced3bf7f652fbc189d/006_-_Reference_of_the_PR19_final_determinations_Cost_efficiency_-_response_to_common_issues__002_.pdf
https://assets.publishing.service.gov.uk/media/5eb15fced3bf7f652fbc189d/006_-_Reference_of_the_PR19_final_determinations_Cost_efficiency_-_response_to_common_issues__002_.pdf
https://competitionandmarkets.sharepoint.com/sites/RA-50851/Shared%20Documents/Parties/Northumbrian/Correspondence%20IN/NWL%20Reply_27.05.2020_CONFIDENTIAL.pdf
https://assets.publishing.service.gov.uk/media/5f19a037d3bf7f596b135aaf/Northumbrian_Water.pdf
https://assets.publishing.service.gov.uk/media/5f19a037d3bf7f596b135aaf/Northumbrian_Water.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/12/Europe-Economics-%E2%80%93-Real-Price-Effects-and-Frontier-Shift-%E2%80%93-Final-Assessment-and-Response-to-Company-Representations.pdf
https://www.ofwat.gov.uk/wp-content/uploads/2019/12/Europe-Economics-%E2%80%93-Real-Price-Effects-and-Frontier-Shift-%E2%80%93-Final-Assessment-and-Response-to-Company-Representations.pdf

ranging between -1.2% and +1.2%. Europe Economics said that
companies did not specifically report chemicals costs.5"°

Criterion 1B — On wedge volatility, was failed due to the lack of volatility.
The overall wedge ranged from -0.1% to +0.1% of wholesale totex, which
was less than the 1% criterion.

Criterion 2 — On alignment with CPIH, was passed as there is no explicit
category for chemicals in the CPIH basket. The closest categories that
are included (cleaning equipment and cleaning and maintenance
products) bear little resemblance to the chemicals purchased by water
companies.

Criterion 3 — On management control, was passed as chemical pricing is
largely outside management control and there is little ability to substitute
specific chemicals with other products.

4.439 Based on this assessment, Europe Economics recommended Ofwat should

not adopt an RPE for chemicals.5"

4.440 Anglian, Northumbrian and Yorkshire said that there should be a chemical

4.441

RPE.572. 573,574 For chemicals, Anglian used the chemical and chemical
products component of the ONS producer input prices index. Anglian’s choice
of sources was based on the advice of First Economics.®”®

Northumbrian and Yorkshire said that the chemicals price index used in the
Europe Economics report did not adequately capture the relevant changes in
chemical costs.5”® Northumbrian’s consultant, Economic Insight, carried out
analysis covering 63% of Northumbria’s chemical expenditure and this
analysis showed historic price increases.>”’

570 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, p43

571 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, p44

572 Anglian SoC, Chapter E.4: Frontier shift, p203, paragraph 822

573 Northumbrian SoC, Section 5.5 p79 paragraph 376

574 Yorkshire SoC, p67, paragraph 202

575 Anglian SoC, Chapter E.4: Frontier shift p203, paragraph 823

576 Northumbrian said that 63% of their chemical expenditure was focused on the following chemicals —
aluminium and ferric sulphate, phosphoric acid, lime and polyelectrolyte. Source: Northumbrian SoC, Section 5.5
p80 paragraph 381. Ofwat’s response to common issues in companies’ statements of case: Cost efficiency,

p125.

577 Northumbrian SoC, Section 5.5 pp80-81
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4.442 Northumbrian said that COVID-19 had put some upward price pressure on
some of the chemicals that it purchased due to supply-side shocks.5"8

4.443 Responding to the disputing companies, Europe Economics said that a key
drawback of forecasting prices from historical data could be the significant rise
in crude oil prices in 2017/18.57° Europe Economics also said that the COVID-
19 crisis would likely reduce input prices for chemical costs.580

Provisional decision

4.444 Having considered the arguments and information above, we provisionally
decide to implement neither an RPE adjustment nor a true-up for chemicals.
We consider that the expected value of the wedge is not materially different
from zero. We placed little weight on the results of Northumbrian’s analysis of
their own historical procurement data as this was likely distorted by the
significant rise in crude oil prices in 2017/18. We placed more weight on
Europe Economics’ analysis of the historical ONS index, as an independent
source, which showed that it was unlikely that the value of the wedge between
the chemicals input price and CPIH would differ substantially from zero over
the period of the price control. Finally, using companies’ own historical
procurement data to set RPE adjustments could distort management
incentives in future price reviews.

Materials, plant and equipment

4.445 We reviewed Europe Economics’ assessment for materials, plant and
equipment (MPE):58

e Criterion 1A — wedge value. This was failed as, while some indices
showed a positive real price effect, others showed no evidence of a
statistically significant wedge. Some water sector input costs showed a
negative wedge and some companies proposed a zero or negative wedge
for this cost item.

e Criterion 1B — wedge volatility. This was failed as the most volatile price
index was construction, which had a volatility below 1%.

578 Northumbrian Reply to Ofwat’s response, p63, paragraph 280

579 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, p18

580 Europe Economics (2020), Response to Some Key Points on Real Price Effects (RPEs) and Frontier Shift,
p19

581 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, pp45-48
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e Criterion 2 — alignment with CPIH. This was partially passed as CPIH
included categories such as housing and DIY equipment, purchase of
vehicles, relevant spare parts and the maintenance and repair of those
vehicles. These items have a CPIH basket weight of 16%. However, the
products bought by consumers are unlikely to be close matches for the
products purchased by the water companies.

e Criterion 3 — management control. This was partially passed because
companies can sign long-term contracts that cover multiple regulatory
control periods and therefore insulate themselves from price volatility
within the price control period. In addition, there is limited evidence that
companies can respond to an increase in the prices of MPE by
substituting between different materials and equipment.

4.446 Based on this assessment, Europe Economics recommended Ofwat should
not adopt an RPE for MPE.582

4.447 Anglian and Yorkshire said that there was a need for an RPE for MPE 583, 584

4.448 Europe Economics said that the net effect of COVID-19 on MPE was
indeterminate because this sector was likely to be facing both reduced
demand and restrictions in supply.58°

Provisional decision

4.449 We provisionally decide to implement neither an RPE adjustment nor a true-
up for MPE. This is primarily because the results from the assessment of
Criterion 1A and Criterion 1B show that there is not a substantial likelihood
that the value of the wedge between the costs of MPE and CPIH will differ
significantly from zero over 2020-2025. In addition, MPE are partially under
management control and partially captured in CPIH.

Other costs

4.450 Other costs covered 31% of the companies’ totex.>®¢ Europe Economics in its
assessment did not analyse these costs in detail and Ofwat did not make any
RPE adjustments for them. However, at PR19 final determination the

582 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, p48

583 Anglian SoC, Chapter E.4: Frontier shift, p203, paragraphs 822-823

584 Yorkshire SoC, p67 paragraph 202

585 Ofwat's response to common issues in companies’ statements of case: Cost efficiency, p127

586 Europe Economics (2019), Real Price Effects and Frontier Shift — Final Assessment and Response to
Company Representations, p14, Table 2.1
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companies received some protection against input price pressure for other
costs as Ofwat had a partial true-up mechanism for abstraction charges (2%
share of totex) and business rates (6% share of totex).587

4.451 Anglian said that there was a need for RPE for other costs.%88 Anglian referred
to its analysis in its September 2018 plan, which showed that it forecast other
costs to increase at a nominal rate of 2% per year.58°

Provisional decision

4.452 Anglian forecast that costs in the other category would increase at 2% per
year, which is the same as the Bank of England inflation target. The evidence
we have reviewed does not support the view that companies should receive
protection against this price increase. For this reason, we provisionally decide
not to include an RPE adjustment for the other cost category.

Our provisional decision on RPEs

4.453 We provisionally decide to provide an RPE adjustment based on OBR
forecasts for labour, but not for energy, chemicals, MPE nor other costs. We
provisionally decide to use a true-up for labour costs based on a
manufacturing wages out-turn index, but not use a true-up for energy,
chemicals, MPE nor other costs. This approach does not result in any
changes to the cost allowances calculated by Ofwat.

Growth

4.454 Growth expenditures are the costs driven by population growth such as
connecting newly constructed houses to the network or increasing the
capacity of the existing network. In this section we:

e summarise Ofwat’'s PR19 approach to growth;

e discuss the methodological issues raised and the Disputing Companies’
criticisms; and

587 The uncertainty mechanism allows companies to recover 75% of any costs in excess of its PR19 cost
allowance or allows customers to recover 75% of the amount by which its costs are lower than PR19 allowances
at the end of the price control period. Source: Ofwat (2019), PR19 Final Determination Securing cost efficiency:
Technical Appendix, pp44—46.

588 Anglian SoC, Chapter E.4: Frontier shift p203 paragraphs 822-823

589 Anglian (2018), Our plan 2020-2025, p102, Table 10
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e summarise the CMA approach to growth and the implications this has for
the companies’ base cost allowances.

Ofwat PR19 approach to growth
4.455 Ofwat estimated growth expenditure in four steps.5%

e Step A - Ofwat allowed for growth expenditure in its base models by not
separating growth costs from other modelled base costs. These base
models fund the costs of an efficient company serving the average
historical number of new connections.

e Step B — Ofwat used the growth unit rate adjustment to account for the
growth costs not captured by the base models if there was a difference
between the forecast new connections and the average historical number
of new connections in the sector.

e Step C — Ofwat undertook deep dive assessments to address growth
related atypical factors which affected individual companies and were not
captured by steps A and B.

e Step D — Ofwat decided to apply a true-up mechanism to adjust
companies’ allowed revenue at the end of the regulatory period. This will
correct for differences between the out-turn and forecasted number of
connections.

Methodological issues raised

4.456 When analysing growth and considering the Disputing Companies’ criticisms
we focused on answering five questions.

Are integrated or stand-alone growth models more appropriate?

¢ |s the growth unit rate adjustment set correctly?

e Which are the most appropriate forecasts for the number of properties?
e Should a growth true-up mechanism be used?

e Should Anglian’s growth cost adjustment be accepted?
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Are integrated or stand-alone growth models more appropriate?

4.457

4.458

4.459

4.460

In this section we review the arguments about integrated and stand-alone
growth modelling approaches. At the end of the section we provide our
provisional decision.

Integrated growth models

Ofwat allowed for growth expenditure in its base models; it modelled growth
expenditure as part of the modelled base costs together with opex and capital
maintenance expenditure. Ofwat said that its integrated base models were
appropriate for three reasons.%®' First, growth expenditure is a routine part of
business as companies experience these costs on a year-on-year basis.
Second, growth expenditure can be explained by similar cost drivers to Opex
and capital maintenance. Third, the integrated approach mitigates reporting
inconsistencies across companies by modelling growth together with Opex
and capital maintenance. Examples of the reporting inconsistencies are that
some companies reported zero costs under historical new connections Capex
because they reported the costs as Opex instead. In addition, Regulatory
Accounting Guidelines (RAGs) allow companies to apply a level of discretion
when proportioning costs between growth related expenditure and capital
maintenance.5%?

Anglian and Bristol had concerns over the inclusion of growth expenditure in
the base models.%?3: 5% Northumbrian and Yorkshire supported O