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Agenda

1) Welcome and housekeeping (11:00 to 11:05)

2) Assessing capital maintenance expenditure at PR24, Ofwat (11:05 to 11:15)

3) Reflecting future cost pressures in cost assessment at PR24
• Mark Worsfold, South West Water (11:15 to 11:45)
• Kay Orsi, Severn Trent Water (11:45 to 12:00)
• Breakout session 1 (12:00 to 12:20)
• Short feedback session (12:20 to 12:25)

4) Forward looking asset health metrics
• United Utilities (12:25 to 12:40)
• Breakout session 2 (12:40 to 12:55)

5) Closing remarks and AOB (12:55 to 13:00)



PR19 and other price reviews, Ofwat
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Our PR19 approach to capital maintenance

In PR19 our base cost allowances were based on historical operating and maintenance expenditure.

Determining our allowance through this approach provides a better comparison for companies that follow 
different investment strategies. For example, by delivering efficiencies through flexing/adapting the blend of 
operating and capital solutions.

Our econometric models used forecasts of cost drivers to account for future changes in the asset base, and we 
set an efficient allowance for the long-term based on eight/nine years of historical cost data.

We consider that companies with a large, diverse asset base should be able to balance peaks, troughs and 
atypical lumps in investment on particular cohorts of assets within a long-term average allowance. But we 
recognise that lumpy investment for indivisible assets is more relevant for small companies. 

We reviewed our data to evaluate whether companies were considered to be efficient because of being in a 
trough of their capital maintenance expenditure cycle, which may lead to maintenance underfunding, but 
could not find any evidence of this.

A company could raise cost adjustment claims if it considered that our models did not reflect its individual 
circumstances including where it believed its historical costs were not reflective of its future needs.

Due to the asymmetry of information between ourselves and companies, we consider the onus is on the 
company to make a compelling case for the need for adjustment to our modelled base cost allowance.
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What did the CMA say?

“We consider that our base cost models provide adequate 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. In 
addition, the base cost allowance permits growth of capital maintenance costs if the increase in costs is 
related to the growth of cost drivers” [Para. 4.280]

“Asset age and health could be biased indicators of capital maintenance requirements.” [Para. 4.281]

“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.” [Para. 4.282]
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What did the CMA say?

“There was no systematic bias in the investment cycles of the companies influencing the efficiency threshold.” 
[Para. 4.290]

(a) PRT and SWB show volatile spending.

(b) SSC and YKY started in a trough but 
reached relatively high levels of 
expenditure by the end of the period

(c) UU reached a peak in 2017

(a) SVE is likely to be in a trough. 
However, this is far from clear

(b) WSX, TMS and NES do not appear to be 
in a trough.
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What did the CMA say?

“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.” [Para. 4.293]



The exam question at PR24, Ofwat
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PR24 and beyond: Creating tomorrow, together

We are keen to build on our PR19 approach to funding capital maintenance and maintaining asset 
health at PR24.

We are interested in views on whether there is more we could do to take into account a forward 
looking element in our approach.

When considering forward looking costs, we are keen to understand why forward-looking costs 
might be different to those incurred in the past.

We are also conscious that customers should not pay twice for capital maintenance and asset 
replacement and that any forward-looking element should not make up for past under-investment 
or inefficient use of base allowances.

Related consultation question: Is there more we need to do to reflect future pressure on 
operational resilience in our approach to cost assessment?
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Q10.7: Is there more that we need to do to reflect future pressure on operational resilience in our 
approach to cost assessment?

Feedback summary
• Welcome introduction of a forward-looking element of capital maintenance assessment
• Historical period not a good reflection of the future
• Historical low levels of expenditure baked into baseline
• Challenge in putting forward good ‘needs’ case given investment is typically anticipatory

Potential solutions identified by stakeholders
• Cost adjustment claims and deep dives
• Triangulate forward looking risk based assessment with backwards looking assessment
• Less support for asset health indicators and ODIs 
• Hold companies to account for delivery through PCDs

Other suggestions made by stakeholders
• Consider balance of risk between not-investing enough and overinvesting
• Best practice examples of level of evidence required
• More effective linkages to long term planning frameworks
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Wholesale opex, capital maintenance and base expenditure per property

Overall, base 
expenditure (opex + 
maintenance) has 
steadily increased 

over the period 
2000-01 to 2019-20



Improving life through water | Gwella bywyd drwy ddŵr | 12

Water mains renewal rates – industry average

• Mains renewal rates have halved between 2000-01 and 2020-21, from 
an industry average of 0.70% in the first half of the period to 0.36% in 
the second half.

• This compares with recent data from European countries showing 
average renewal rates between 1.00% and 0.50% for 2017-19.

What factors have 
driven this 

downwards trend, 
given base 

expenditure has 
increased over the 

period? 

We have seen no 
evidence to suggest 
that asset health is 

worsening.
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Water mains bursts / repairs per 1,000 km of mains – industry average 
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The exam question…

The data shows that asset replacement rates have decreased over time, but base expenditure has 
generally increased in real terms and performance has improved. 
Hence, the decrease in asset replacement rates may be the result of changes in company asset 
management strategies, perhaps driven by the introduction of the totex regulatory framework.
We also see no evidence/data at present that the network is deteriorating, and/or that the rate of 
asset deterioration will be faster in the future because of factors such as climate change.

Therefore:
1. What evidence can be presented to demonstrate that the future is different to the past?
2. How can we understand if the rate of asset deterioration will increase/decrease in the future?
3. Is there anything missing from our current approach to assessing capital maintenance 

expenditure?
4. How do we ensure that customers do not pay twice for capital maintenance given that base 

expenditure has increased in real terms over the 20 years?
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Potential options to consider

Modelling approaches
• Include forecast costs in econometric models
• Set a forward looking catch-up efficiency challenge
• Include capital maintenance activity related variables in the historical base cost models (e.g., asset 

health; length of mains renewed/relined ). But issues of endogeneity, perverse incentives, double funding 
and a move away from the totex approach. The CMA also highlighted similar concerns.

• Adjust existing base cost drivers where circumstances have changed or new data has become available 
since the development of the PR19 base cost models. What options should we consider?

• We do not consider separate capital maintenance modelling is an option worth considering as it would not 
be in line with our totex regulatory framework (i.e., it may cause a capex bias, which may not be optimal). 
Do you agree?

Out of model adjustment
• The cost-adjustment claim process could be used to make an adjustment for forward-looking cost 

pressures that are not captured in the base cost models, as in PR19. But issues of consistency across 
companies and risk of double funding due to information asymmetry.

• The development of forward looking asset health indicators (as recommended by the CMA) may be helpful 
in demonstrating that the future is different to the past, in addition to evidence of efficient past investment.

• A sector wide adjustment to base cost allowances could also be considered.



Reflecting future cost pressures in cost 
assessment at PR24
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Cost assessment  - Why change ?

18

There are lots of pressures around the investment programmes;

• Comparative efficiency challenges

• Maintenance needs and asset group investment profiles are changing

• Impacts on asset health/serviceability

• Drinking Water and Environmental programme changes (proportional allocation)

• Tightening Regulatory aspirations (Do more for less – WISER/DWI)

• Impact of climate change on resilience – IPCC report

• Improved planning frameworks (DWMP, WRMP etc)

• Co-development and co-funding with others

• Differences in planning and delivery capability (AMMA)

Each of the above could drive increases/decreases in comparison with the traditional 
econometric models.
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How should we assess our investment needs;

19

Econometric 
Models

Common 
Framework 

(FEDM)

Enhancements 
– Environment, 

Health and 
Social value

Resilience 
Framework

Planning 
system 

Frameworks

Asset 
Management 

Maturity 
Assessment

Company Plan

+/-

+/-

+/-

+/-

+/-

=
Comparative 
Efficiency (Historic only)

UKWIR Common 
Framework

Framework for 
Expenditure Decision 
Making

WINEP/WISER and 
DWI Programmes

NEW - no common 
Industry framework

DWMPs/WRMPs etc

Asset Management
Maturity Assessment

Changes should be evidence 
based and justified.

Delivered consistently in a 
common manner

Balanced overall within the 
Company Plan
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Econometric models

20

Purpose: To model comparative maintenance needs 
based upon historic levels of expenditure using a
Set of explanatory variables to predict future need.

Important assessment of the relative comparative 
need for expenditure aligned to the services 
provided by each company.

Issues: Historically based and does not reflect if the 
future is different from the past

Modelling is open to challenge at CMA and can 
provide perverse outcomes due to sensitivity of
particular variables.

Starting point of the assessment.
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Common Framework

21

Why the future
Investment needs 
may change as
deterioration and 
risk is changing

Purpose: To model the expenditure to maintain
stable asset health.

Classic role of the asset manager, understand your 
Assets by asset group and determine what 
investment is required to maintain a stable asset 
performance through the asset health metrics.

Current view of four asset health metrics is weak
as it has limited ability to inform the understanding
of asset performance.

Deterioration models are impacted by individual
asset profiles, deterioration rates affected by factors
such as vintage and climate change.

Some asset groups may go down, others may go up
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Enhancements

22

Purpose: To understand the overlaps with the 
Enhancement programmes

Many types of enhancement programme, many of
which are traditional and are about understanding
elements of maintenance required to deliver
quality obligations.

• WINEP/WISER
• DWI

Newer enhancements are around ODIs and 
resilience. ODI driven penalty programmes may
risk a displacement of maintenance spend.

Short term displacement but in the long term will 
drive up econometric model costs.

Need to reconcile overlaps

Understand overlaps
due to acceleration or
deferment of 
Maintenance.

Impact of ODI penalties
on deferment of 
maintenance.
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Resilience Framework

23

Does the company 
have an adequate 
resilience plan ?
Does it understand 
all its risks ?
Does it understand 
the risks with third 
parties ?

Purpose: Determine
the resilience needs
for the future.

Climate change and
risks to services need
to be identified and 
adequate and timely
responses identified.

Risks, timing and 
pace are a challenge 

Need a common
Resilience Framework
to enable consistent
decisions. Appropriate
risk management 
rather than de-risking.
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Planning system frameworks

24

Does the company know 
how it’s system of assets 
operate ?
Does it understand
future risks ?

Is it adequately 
planning for 
future forecasts ?

Is the system resilient ?

Purpose: To understand how the system of
assets responds to the risks.

We’ve made great strides in the development of
System frameworks in the last five years with
further developments of WRMPs with RAPID
governance and development of DWMPs.

What we can see is that systems are more
resilient than the individual assets.

But system resilience may require a balance of
acceleration and deferment of difference asset 
types so that the system is coherent and planned

Supports better investment choices for growth
(better than modelling econometrics) as utilises
capacity where available.
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Asset Management Maturity Assessment

25

Is the company 
good at its 
Asset Management 
and future planning

Purpose: To understand the capability of a
Company to deliver a balanced coherent asset
Plan.

Tests ability of a company to manage its
asset systems, data, processes, and governance.

Direct linkage to how a company manages
data quality and uncertainty in its decision making

Not about sophistication of computer systems 
but decision making choices and governance 
recognising the quality of the information. 

Good AMMA should support uplifts being justified,
poor AMMA will make it more difficult to justify.
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How to assess maintenance – first thoughts ?

26

Has the company got
a balanced plan ?

Taking into account
all the risks and 
balancing against
affordability,.

Purpose: To understand how the company has
balanced the business plan ?

Built from the component parts reflecting;
• Econometric comparative efficiency
• Asset deterioration and asset health
• Overlaps with the quality programmes and
• ODI enhancements
• Reflects the resilience needs of the future and 
• an appropriate pace and delivery.
• All are applied though effective system planning

Technically balancing a plan based upon good data,
systems, people and governance. All balanced 
against customer priorities and affordability. 

Companies who present a balanced plan taking risk 
on board should be rewarded.
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Conclusions

27

There are lots of pressures around the investment programmes;

• Comparative efficiency challenges
• Maintenance needs and asset group investment profiles changing
• Impacts on asset health/serviceability
• Drinking Water and Environmental programme changes (proportional allocation)
• Tightening Regulatory aspirations (Do more for less – WISER/DWI)
• Impact of climate change on resilience – IPCC report
• Improved planning frameworks (DWMP, WRMP etc)
• Co-development and co-funding with others
• Differences in planning and delivery capability (AMMA)

Each of the above could drive increases/decreases in comparison with the traditional 
econometric models.  

It is important that the Ofwat methodology has a series of mechanisms to review differences
of opinion based upon an effective framework of reconciliation of the components.

Success is a well balanced business plan taking into account the quality of the 
information, risk and affordability. Where companies can present these plans and 
demonstrate that they are balancing plans on affordability then the business plans should 
not be adjusted further and the company should be rewarded for its plan.
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Proposed assessment framework for PR24

28

Econometric 
Models

Common 
Framework 

(FEDM)

Enhancements 
– Environment, 

Health and 
Social value

Resilience 
Framework

Planning 
system 

Frameworks

Asset 
Management 

Maturity 
Assessment

Company Plan

+/-

+/-

+/-

+/-

+/-

=
Comparative 
Efficiency (Historic only)

UKWIR Common 
Framework

Framework for 
Expenditure Decision 
Making

WINEP/WISER and 
DWI Programmes

NEW - no common 
Industry framework

DWMPs/WRMPs etc

Asset Management
Maturity Assessment

Changes should be evidence 
based and justified.

Delivered consistently in a 
common manner

Balanced overall within the 
Company Plan
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ALLOWING FOR FUTURE 
BASE COSTS
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WHY MIGHT FUTURE BASE COSTS DIVERGE 
FROM HISTORIC BASE COSTS?

Why is the future different?

Changing context

Current botex modelling uses industry wide relationships of historic costs and 
historic explanatory variables to forecast future base expenditure.  

Changing base 
service standards

New (legal) standards eg biodiversity net gain

Risk profile is changing eg accelerating deterioration of specific 
asset types

Adaptation requirements eg net zero equipment on replacement, 
biodiversity gain, different technology

Externalities changing eg climate impacts on customer behaviour 
or climate change requiring more frequent implementation of 
“resilience mode” affecting maintenance requirements

Prior enhancement 
drives future base

As enhancement interventions increase (due to customer or 
environmental requirement) future base costs to operate and 
maintain increase – nature based REOC is different to traditional

Current PR19 approach:

Implication?
Models might accurately reflect the efficient level of expenditure historically 
required, but are not likely to fully reflect future base expenditure requirements 
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IMPLEMENTATION CONSIDERATIONS

What would good look like?
Pragmatic steps to implement effective / 
proportionate remedies

Focus and constrain the scope of remedies

The regulatory framework has always had a process that takes account of 
future uncertainty. Companies have expertise in managing this through time.

Therefore, interventions should be limited and targeted where the future risks 
are greatest. Eg maintaining assets in a net zero world, maintaining current 
level of resilience given future stresses (i.e cost of adaptation).

Tailor remedy to challenge faced (and degree of certainty)

Some challenges require a one-off fix, some are on an increasing or more 
volatile trajectory. Some are common across the sector, some vary hugely 
between companies. This affects the applicability of different remedies.

Be clear on interaction with other regulatory mechanisms  

Cost adjustment process works well for some cases where there is a company 
specific reason for the future being different – there is no need to create new 
tools in this space. 

Likewise, uncertainty mechanisms also work well, if it is clear what the trigger 
point is.

1. Retains the best aspects of existing 
econometric modelling but addresses known 
weaknesses 

2. Sector wide consistency on how customers 
pay to address long term challenges –
improves trust across the whole sector

3. Tools that reveal and benchmark the cost of 
building resilience 

4. Clarity on the approach so that we can all 
provide the best possible evidence (and 
therefore make the best possible decisions)
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POTENTIAL REMEDIES

Modelling remedy

Econometric models that reflect 
changes in future base cost pressures

(Future costs included in FD totex)

Adjustment remedy

Backwards looking econo. models 
plus off model adjustments to reflect 

future cost pressures

(Future costs included in FD totex)

Incentive remedy

Backwards looking econo. models 
plus incentives to recover marginal 
costs ex-post where predetermined 

conditions are met

(Future costs excluded from FD totex)
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REMEDY SUITABILITY
Remedy 
Type

Remedy Implementation Changing base 
service 
standards
New (legal) standards 
eg biodiversity net 
gain

Changing base 
service 
standards
Risk tolerance and 
adaptation 
requirements eg net 
zero equipment on 
replacement, 
biodiversity gain

Changing 
context
Risk profile is changing 
eg climate change 
accelerating 
deterioration of 
specific asset types

Changing 
context
Externalities changing 
eg climate impacts on 
customer behaviour 
and asset performance

Prior 
enhancement 
drives future 
base
As enhancement 
interventions increase, 
future base (to operate 
and maintain) increase

Model

Acknowledge and allow for trends 
already visible in historic cost dataset 

Add/ amend variables in existing 
models to reflect new cost drivers 

Model costs on a WLC rather than 
totex basis 

Include externalities when modelling 
costs

Include BP costs / cost drivers in 
models. 

Reflected in approach to efficiency

Adjustment

Systematic (Sector wide)

Bespoke

Incentive

Systematic (Sector wide)

Bespoke
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KEY DISCUSSION POINTS

What are the future changes 
that need to be addressed with a 

sector wide process? 

(e.g. based on centralised models, 
adjustments or incentives that are 

applied to all companies)

Should the base econometric 
models explicitly model 

backward looking costs only?

(with future differences assessed 
through adjustments/ incentives)
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APPENDICES
Further thoughts on potential remedies 
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POTENTIAL REMEDIES: MODELLING

Potential modelling intervention Examples and Implementation comments

Acknowledge and allow for trends already 
(partially) visible in historic cost dataset 

Change timeseries where older costs are less relevant or add in 
time trends or external energy / construction indexes

Add/ amend variables in existing models to 
reflect new cost drivers 

Likely to require additional data collection? 

Model costs on a WLC rather than totex basis NPV of AMP8 expenditure rather than AMP8 expenditure. Highly 
theoretical, no historical example 

Include externalities when modelling costs Carbon costs and ecosystems services costs added to actual costs. 
Would require a consistent collection of non-financial data, likely 
to be data intensive and would require significant data cleaning 
over time to become consistent

Include BP costs / cost drivers in models. Include business plan costs in cost models. Potential conflicts of 
interest distorting future data submissions.

Reflected in approach to efficiency Managed by flexing of the efficiency challenge to reflect the 
disconnect between historic and future base costs. Pragmatic but 
mixes up opportunities for efficiency with required future costs. 
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POTENTIAL REMEDIES: ADJUSTMENTS & 
INCENTIVES

Potential adjustment intervention Examples and Implementation comments

Systematic (sector wide) • Calculate an adjustment/ uplift to represent the marginal cost 
increase or rate of change of stresses like climate change.

• Common agreed valuation available (e.g. carbon valuation)

• Specific model can be developed (e.g. £/k.tonnes removed)

• One off adjustment to enable step change to new standard (e.g. 
pension adjustment)

Bespoke • As per Cost Adjustment Claims (company driven evidence)
• For company specific future cost pressures

Potenial incentive intervention Examples and Implementation comments

Systematic (sector wide) • Analogous to Comparative ODIs 

• Where there is a level of uncertainty in current costs or 
interventions

• Predetermined valuation or rate

Bespoke As per bespoke ODIs where pressures are company specific or 
baseline varies significantly/ non-linearly.
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Breakout session 1

1. What evidence is available to demonstrate that the future is different to the past?

2. Do we need to make changes to our base cost assessment approach to account for future cost 
pressures? Or is the cost adjustment claim process sufficient?

➢ Include forecast costs in econometric models

➢ Set a forward looking catch-up efficiency challenge

➢ Include additional exogenous variables, and/or adjust existing variables, in base cost models

➢ Sector wide adjustment to base cost allowances

3. What role should AMMA and the common framework play in PR24, if any?



Forward looking asset health metrics



Asset Health in the 
water industry
September 2021
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Systems Thinking: measuring health
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An optimal, sustainable level of asset health?

Asset health is one of the balancing elements of resilience. Over time, operational service 
improvements may mask deteriorating asset condition. There could be a point where the asset health 
component will become critical. 

It may be possible therefore to define a 
sustainable level of asset health. This 
would need to balance the impact of 
future innovations and stresses such as 
climate change.
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Asset Health Framework
Our proposed Asset Health definition is:

We would like to work with the sector and with regulators to develop and agree common metrics that cover 
the three key components of asset health:

“Defined by a condition of wellness, fitness and life expectancy. The ability of an asset to 
deliver its function under and outside of normal conditions, over an extended period of time.”
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Asset Health Framework
Life Expectancy - Base Asset Health Measure

• Position of an asset in the context of its lifecycle
• Standard metric that can be applied to all asset types, and works at any level in the asset data hierarchy
• Better targeting of resources, more timely inspections, focused maintenance and improved ‘end of life’ care

Inputs

Time

Strengths and weaknesses

+   Can be used across any asset type
+   Can be ‘rolled-up’ to any level in the data 

hierarchy
+   Helps reduce service risk through improved 

intervention targeting
- BAH figure significantly impacted by changes in 

input assumptions e.g. economic asset life
- Reliant on accurate data
- Resultant RAG status suggests a coarse 

assessment
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Looking forward

Proposal

AMP 7 Example

Unplanned outage measure

Collaborative development of development existing asset health measures 
to support best value long term investment

Bursts / mains repairs

Vs
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Looking forward

Proposal

Potential measures for discussion

Collaborative development of development existing asset health measures 
to support best value long term investment

Wellness:
• Mains bursts

(asset health metric 1 – water)

• Treatment works compliance 
(asset health metric 4 – wastewater)

• Sewer collapses
(asset health metric 3 – wastewater)

Fitness:
• Unplanned outage

(asset health metric 2 – water)

Life Expectancy
• Base Asset Health (beyond PR24?)
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Breakout session 2

Asset health metrics are improving (and are required to improve under the PR19 settlement) and base 
expenditure has continued to increase. In that light:

1. What factors are causing asset health to deteriorate?

2. What evidence/data is available to demonstrate that asset health is deteriorating?

3. Can industry wide forward looking asset health indicators be developed in time for business plan 
submissions in 2023? (e.g., UKWIR Future Assets project)



Closing remarks
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Closing remarks

In response to company feedback, we will endeavour to release CAWG slides a week in advance moving forward

But to allow that, we will need to receive company slides two weeks in advance to give us enough time to 
prepare the slide deck

We also plan to request feedback on the CAWG meetings we have had so far via Microsoft Forms to ensure that 
we receive feedback from a broad range of companies

Next Cost Assessment Working Group meetings: 

➢ Growth cost assessment (ANH and tbc) – 12th October

Please let us know if there are any other topics you would like to discuss at future CAWGs. We aim to hold a 
final CAWG of the calendar year in November.

Any further questions or comments?



Appendix: Thames Water Capital 
Maintenance 



September 2021

CAWG

Capital Maintenance
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1. Introduction

52

• We consider that capital maintenance could be modelled as a separate econometric model. It

could be considered as a complement to the botex approach currently used.

• At PR04/09 capital maintenance was modelled as a separate unit price or average cost model (see 

for example,  Ofwat (2005), Water and sewerage service unit costs and relative efficiency: 2003-04 
Report.) We believe that this approach can be substantially improved with a robust approach to 

assess this expenditure for future AMPs. 

• If we follow this approach we think that two ways can be explored at: 

• Company Level: A capital maintenance model using all companies (e.g., panel-data or time-

series econometric approach), or

• Industry Level: A capital maintenance model for the whole industry (e.g., time-series

approach). We will describe briefly these modelling alternatives in the next slides.

.
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2. Capital Maintenance Challenge 

53

• It is recognised that AMP7 allowances on capital maintenance are based on historical data. 

• For example, these allowances are based on a period of eight years from 2012-2019. These 

allowances that are based on a short period of historical data might be an issue for capital 

maintenance allowances in the long-term. 

• This is not a new topic. This is an issue that has been present at least since privatisation. In 2003 in 

a paper published by UKWIR stated:

• “there is a need to consider the impact of differences between future and historical periods in estimating 

future capital maintenance needs, with particular regard to historical investment cycles and the requirements 

of large or unusual assets; the structure of this analysis is not well defined, and yet is critical if future service 

problems are to be averted”. UK Water Industry Research (UKWIR, 2003) Capital Maintenance Planning: Implications for 

Maintenance of in the asset base.
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3. Capital Maintenance Context

54

• The chart on the left shows the historical levels of investments over a period of 80 years on capital 

expenditure, while the one on the right shows the capital maintenance levels (dark blue) from 1981 to 

2015. These charts suggest some potential cyclical patterns at the industry level as mentioned by 

UKWIR, 2003. 
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55

• The chart below shows the levels of capital maintenance in the water industry since privatisation

(1994-2019). This chart follows similar patterns as the one presented by the previous Ofwat’s charts

for the period 1981-2015.

• The chart below was constructed based on the annual returns and cost assessment data for all 

companies since privatisation. This is an illustration of the expenditures in the industry. In this capital 

maintenance time-series for the industry we have tested for cyclical patterns and structural breaks.
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4. Capital Maintenance Drivers
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• The potential drivers explaining capital 

maintenance costs could range from different 

types of definitions and incentives. 

• We have found that Mains Replacements has a 

high correlation for the period 1993 to 2019 of 
0.7 with an R2 of 0.49. This could suggest that 

almost half of the capital maintenance 

expenditure variation historically has been 

explained by mains replacements.

• This also suggest that there is a significant 

scope to include or expand to other drivers in 

the model 

• There is economic evidence on this area. In a 

paper by Mullen and Williams (2004) it is 

highlighted the effect that maintenance and 

utilization rates have on capital maintenance in 

addition to the cost of capital proxied by the 

WACC, among other drivers. 
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5. Capital Maintenance approach at Company Level
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• Building a historical dataset is necessary to understand patterns in the long-run that are not captured by

the current short time window static panel data models that are used to forecast efficient capital

allowances for the future.

• Using dynamic panel models could help to bring the dynamic component of capital maintenance in the

assessment of efficient costs. In this way, we could control and weight its effect in forward-looking

forecasts.

• As an alternative, we could explore a capital maintenance panel VAR model that would allow us to

include forward-looking pressures such as:

o Climate change (e.g., forecasts of temperatures, MetOffice),

o Population growth (e.g., ONS forecasts) or

o Ageing of the network (e.g., Company Data - ‘Risk varies inversely with knowledge’ Irving Fisher)

o Using time series that provides the information of long-term scenarios in a more structural form, where

all variables interact among each other, would be a convenient way to control for different scenarios

(counterfactuals) in the long-run and also to control for the cyclical patterns that this type of expenditure

has. This approach should be considered for PR24 or future AMPs.

• This would require making some assumptions on the data to make it consistent across time and 

companies. But by not doing it, we will keep putting the industry at risk of underfunding in the long-run in 

such a critical area like asset management and capital maintenance. We will need to assess pros and 

cons of this modelling and data versus keeping the current simplistic approach we have been using in the 

last 30 years.  
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• Given the potential historical evidence and data that Ofwat seem to have with respect to capital 

maintenance (e.g., capital expenditure since 1920’s or 1980’s, see slide 4) it would be very valuable to 

estimate an econometric time-series model to forecast the capital expenditure of the industry as a 

whole. 

• Therefore, if we can use the historical data that Ofwat seem to hold it could be a great step forward in 

building better information and evidence in this area. This information could also be useful for modelling 

purposes and control on the efficient levels of capital maintenance at the industry level. 

• This could help Ofwat and the Industry to have better information of what an efficient level of expenditure 

could look like. In this way, we will be able to use more historical data/observations that captures the 

different time-patterns observed across time (e.g., cycles). 

• The gap between the industry model forecast and what is currently estimated by the botex models could 

be used as an assessment indicator of the current allowances.
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• With respect to data and consistency across time for capital maintenance in the industry, we recognise that

there might be different challenges, we have identified the following potential adjustment.

• Adjustment: No retrospective application of changes in estimates (capitalisation rates for overheads,

manhole covers etc) or minor policy changes (leak detection). To apply accurately we would need data we

currently do not hold. These should not be overly material, and changes may have resulted in opex going

up as well as down.

• A crude adjustment could be made for the change from UK GAAP to IFRS. When we converted, we

restated Thames figures for the prior year comparison (for statutory accounts only - not the regulatory

accounts). Therefore, we could potentially use this to calculate a crude % adjustment between opex and

capex. The issue is that there is only one years’ worth of data. Comparing to other companies may give

some comfort although naturally there will be differences based on mix of activity and policies.
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• On comparing companies, the only adjustment which we could do is for those under UK GAAP (we do not

believe there are many left) – adjust the figures by the blended rate change that others have seen from a

conversation to IFRS. We would have to acknowledge that each will have their own unique local estimates

and policies which would create differences across the sector.

As an example, we have used data from 2014/15 and 2015/16 accounts. The table below shows 

the basic calculation using the data from the operating expense note. The 2014/15 operating cost 

is 11% higher under IFRS then it was under UK GAAP.  

Difference in operating expenses between UK GAAP and IFRS 

 

Source: Thames Water  

Values per 2014/15   Restated Original 

Total operating expenses       1,398.0         1,348.8  
Less: depreciation  -477.3 -522.2 
Adjusted operating expenses           920.7             826.6  

% increase in opex under IFRS  11%  
 


