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1. Our approach to adaptation

1.1 Corporate structure

We explain our overall corporate structure — including where responsibility for climate
change policy lies — on our website. We have dedicated climate change policy staff,
whose remit includes climate change adaptation issues.

Our strategy and forward programme contain more information on our corporate
processes. Every year, we report on the work we have done in our annual report.

1.2 Relationships with stakeholders

We do not act in isolation. The response of our stakeholders to climate change
adaptation has an impact on us. The means that engagement and collaboration with
our stakeholders is central to an effective response to climate change adaptation.
Figure 1 (see page 4) provides a simple illustration of the key relationships across
stakeholders in the water and sewerage sectors in England and Wales.

It is the companies we regulate that deliver water and sewerage services to
consumers. Physical adaptation to climate change will only occur if the regulated
companies identify their own risks proactively and accurately, and take appropriate
adaptation actions.

Our job is to:

e set an effective and efficient regulatory framework;
e promote competition where appropriate; and
¢ hold the companies to account if they fail to meet their obligations.

If the companies’ objectives are not fit for purpose, if they fail to assess risks
correctly and fail to consider adaptation as an embedded part of their business or
they cannot make adequate business cases, it affects our success.

The decisions of the UK Government — Defra in particular — are very important for
us. The Government will continue to set the policy context and boundaries under
which we regulate to deal with future climate change risks. We think our legal
functions are generally fit for purpose under a changing climate. But the nature and
implementation of existing and future legislation will have a large influence on how
well the sectors adapt. For example, the way the provisions of the Flood and Water
Management Act 2010 are implemented will influence how well the sewerage system
will cope with climate change.



http://www.ofwat.gov.uk/aboutofwat/structure/organisation/prs_web_organogram
http://www.ofwat.gov.uk/aboutofwat/reports/forwardprogrammes/rpt_fwd_20100303ofwatstrategy.pdf
http://www.ofwat.gov.uk/aboutofwat/reports/
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The companies we regulate also operate under the regulation of other organisations,
primarily the Drinking Water inspectorate (DWI) and the Environment Agency. The
decisions of these regulators can influence strongly successful adaptation in the
sectors. Examples of these issues include:

e changes in policy on coastal and flood defences;

e implementation of European directives;

¢ the ownership and maintenance of sustainable urban drainage systems; and
e the abstraction licence system.

We consult with all our stakeholders on major regulatory issues. For example, before
starting this risk assessment, we organised a three-day seminar with the Met Office
that focused on collaborative adaptation in the sectors. Representatives from almost
every water and sewerage company, Defra, the UK Climate impacts programme
(UKCIP), the DWI, the Met Office and the Environment Agency attended the event.
The discussions and presentations were a key starting point for this report. We were
also part of Defra’s working group, which considered how the Reporting Powers
were to be applied.
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Figure 1 Stakeholders in the water and sewerage sectors

We carry out various degrees of consultation with stakeholders for different decisions
and proposals. In most cases, we consult stakeholders informally. For example, we
have recently published a number of discussion papers, with the aim of getting
feedback on how we might set future price limits. In general, we will base formal
consultations around a proposal — such as our proposed framework for the next price
review. When we formally consult, we do so in line with our code of practice on
consultations. We will also consider our policy on impact assessments. The actions

we describe in our report will be subject to different degrees of consultation as they
progress.



http://www.ofwat.gov.uk/consumerissues/pointofview/gud_pro_havyoursay20040722.pdf
http://www.ofwat.gov.uk/consumerissues/pointofview/gud_pro_havyoursay20040722.pdf
http://www.ofwat.gov.uk/content?id=a5daac6a-7024-11e0-a410-c1dab237a85f
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While a formal consultation on this report was not appropriate, we engaged a range
of organisations on our intended approach. For example, we have discussed, and
provided comments on, the adaptation report assessment framework with Cranfield
University’s risk assessment team, and discussed parts of our approach at the
National Climate change Risk Assessment workshops held in 2010. We have also
discussed our approach in meetings with Defra’s Adapting to Climate Change team
and the Adaptation Sub-Committee of the Committee on Climate Change.

We engaged with the water companies on our approach to this report, for example at
meetings of the Water UK Adaptation Network. We have also made an open offer to
the companies to discuss their adaptation reports — which some of them took up.

1.3 Our overall approach to climate change risks

The approach we have used to assessing risks and determining actions is based on
‘Climate adaptation: risk, uncertainty and decision-making process’*, developed by
UKCIP (UK Climate Impact Programme) and advocated in the statutory guidance.
This approach was designed specifically to support good decision-making in the face
of climate change risks. The approach is illustrated in figure 2 below.

! «Climate adaptation: risk, uncertainty and decision-making’, UKCIP technical report, May 2003.
Available from http://www.ukcip.org.uk.



http://www.ukcip.org.uk/
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Figure 2 Framework to support decision making in the face of climate change risks

A key feature of this process is that it is designed to be flexible. For example, it is
possible to revisit previous steps as new information becomes available. We have
retained this flexibility in applying this process. We also plan to reassess our
conclusions and actions over time as information improves.

A second reason why we employed this approach is that it can be applied for
climate-influenced actions; as well as purely climate-driven actions. Most of our
decisions are likely to be climate-influenced, rather than climate-driven. We make
decisions in circumstances of significant uncertainty on many things, not just the
future climate.

Our overall approach to climate change risks needs to be sustainable and flexible.
We explain what we mean by this below.
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1.4 Sustainable adaptation

Without sustainable adaptation to climate change, it would be impossible to achieve
our strategic vision. It is clear that adapting to climate change is a long-term process,
and many of the actions needed to deal with the risks will have significant, wide-
ranging, and long-term consequences.

In order to help achieve sustainable adaptation in the sectors, we have had regard to
our five principles of sustainability in determining our action plan. These five
principles help us guide our decisions to help meet our strategic vision.

1. A safe and reliable water and sewerage service for consumers that minimises
the impacts on the environment now and in the future.

2. Consumers continue to get a fair deal and receive a level of service that
consistently meets their needs.

3. Financially robust sectors that are able to meet consumers’ needs at a fair
cost, into the future.

4. Companies that remain accountable to their consumers.

5. Using the best available information to support decision-making.

We set out these principles and discussed our approach to ensuring sustainability in
more detail in ‘Water today, water tomorrow — Ofwat and sustainability’, which we
published in March 2009.

We want adaptation actions that minimise their overall environmental impact — for
example, any impacts on water quality or greenhouse gas emissions resulting from
adaptation measures must be considered. Adapting in the context of reducing
emissions is a particular problem, because nearly all construction and operational
activity in the sectors will cause some emissions. We explained our overall approach
to reducing emissions in the sectors in ‘Playing our part — how can we cut
greenhouse gas emissions in the water and sewerage sectors’, which we published
in July 2010. We made it clear that the sectors we regulate must play their part in
mitigating climate change by reducing their emissions.

We expect the companies to take the impact of emissions into account across all
their activities, including adaptation. We recognise that in some cases adaptation
and mitigation are complementary actions — catchment management solutions, for
example. We are developing our policy on mitigation further ahead of the next price
review.



http://www.ofwat.gov.uk/sustainability/sustainabledev/pap_pos_watertoday.pdf
http://www.ofwat.gov.uk/sustainability/climatechange/prs_web_1007emissions
http://www.ofwat.gov.uk/sustainability/climatechange/prs_web_1007emissions
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1.5 Flexible adaptation
Our approach to regulation must take into account the:

¢ long lifetimes associated with many assets in the sectors;
e long timescales over which climate change will occur; and
¢ inherent uncertainty about the future impacts of climate change.

Decisions on adaptation investments can leave the companies locked in to a
particular approach for a long time. For this reason, our regulatory framework and
future regulation programme aim to promote measures that are either robust to the
range of potential future climates, or flexible enough so that we can respond as the
climate changes.
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2. Risk assessment process

Under our direction to report, we must show:

“the methodology used to assess the current and predicted
impacts of climate change in relation to [our] functions”

In this chapter, we explain the methodology we used to do this, from identifying
potential impacts on our functions to the assessment of the risks.

Our risk assessment decision-making criteria were based broadly on those given in
UKCIP’s ‘Climate adaptation: risk, uncertainty and decision-making process,. We
also built on our existing internal risk management processes.

It is important to note that our risk assessment has assessed the risks to us, as
economic regulator for the sectors across England and Wales. This means that we
have not made distinctions in our assessment between different areas of the country
on the basis that if one or more regions are materially affected, then this will affect
our functions. It is not our role to carry out individual assessments for each area.
Different companies will bear different levels of climate change risk — it is for the
individual companies to understand what those risks are.

We have assessed the probability and impact of each of the risks we identified for
three different timescales. To do this, we relied on the information provided by
UKCIP in the UKCPO09 scenarios. So, a key assumption is that this is a reliable basis
for a risk assessment.

In assessing risks, we usually focus on a 25-year time horizon. Because of the
nature of climate change impacts, the timescales of this risk assessment go much
further into the future than we typically consider. The timescales we have used for
our risk assessment align with the decadal projections available from the UKCP09
projections.

The periods we have considered represent three different 30-year climate averages,
centred on the 2020s, 2050s and 2080s. This allowed us to base our assessment on
the UKCPO9 key findings. We also considered the fact that many of the key sources
used in our assessment are based on these timescales.

The timescales we considered are 2010 to 2040, 2040 to 2070 and 2070 to 2100. It
is necessary to focus on these long timescales as the operational lifespan of many
assets in the sectors can be in the region of 100 years or more. It can take decades
to complete some schemes. In some cases, it is difficult to quantify accurately effects
without long periods of monitoring. Also, regulatory incentives and reforms can take
time to have the desired effect. For these reasons, it is important to consider as far
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ahead as possible. Not doing this could present a threat to service and increase
costs unnecessarily.

We have set out a summary of the process we applied in the diagram below. We
describe each step in turn in the sections that follow.

Figure 3 Risk assessment process

10
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2.1 Step 1 -reviewing the evidence base

The statutory guidance states that our risk assessment should be “based on the
current best evidence and projections”. To ensure we did this, the first stage of the
process involved researching available evidence on potential climate change
impacts to produce a bibliography of useful sources that we could use throughout the
risk assessment. This is the underpinning evidence for the risk assessment.

As an economic regulator, we conduct little primary research on climate change
impacts ourselves. Instead, we rely on work that other organisations have carried
out. It is important that we have a good understanding of the available evidence and
its depth and quality in order to regulate effectively. Our review covered a range of
sources, including:

e work on climate change impacts from other public sector bodies (such as
Environment Agency science reports and Defra publications);

¢ relevant academic research papers;

e research and work that the companies commissioned,;

e commercial research (primarily from the UKWIR research programme, such
as the Water UK climate change planning tool?); and

e available adaptation frameworks and approaches (such as those produced by
UKCIP).

The bibliography (see page 41) is a key resource used in the assessment and has
been updated throughout the process. It includes a list of the key sources we used.

2.2 Step 2 - identifying possible risks and defining their impacts

To identify the possible climate change risks to achieving our objectives, we began
by considering and listing out all the possible risks of climate change associated with
the sectors that we and our stakeholders have identified. We based this, in the first
instance, on the risks identified in our climate change policy statement and in an
internal risk scoping exercise carried out in 2009.

2 WaterUK, 2008; available at: http://www.water.org.uk/home/policy/publications/archive/industry-
guidance/asset-management-planning

11


http://www.ofwat.gov.uk/sustainability/climatechange/pap_pos_climatechange.pdf
http://www.water.org.uk/home/policy/publications/archive/industry-guidance/asset-management-planning
http://www.water.org.uk/home/policy/publications/archive/industry-guidance/asset-management-planning
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We then considered:

e possible threats and opportunities raised in meetings and presentations,
including the workshop we ran with the Met Office in 2010;

e risks raised in the companies’ strategic direction statements and business
plans, and from the literature; and

o the list of risks identified by the National Climate Change Risk Assessment
team and shared with us as part of their stakeholder engagement.

We then consulted internally with the aim of capturing all credible possible risks.

We assessed as a risk any plausible means by which the projected changes in
climate could impact upon our ability to successfully fulfil our functions. For each
possibility identified in this way, we first set out a brief explanation of what that risk
would entail and then collated together the available information relevant to that risk.

We then defined more clearly the causal relationship between the relevant climate
change variables, the water and sewerage services and Ofwat. Almost all of the
identified risks do not affect Ofwat directly, but will impact upon the companies or
other stakeholders, which has a resulting consequence for us.

2.2.1 Defining the causal relationships

To define the precise causal relationships between climate change and a risk to our
functions, we began by identifying the basic climate variables that drive each
identified risk. This includes temperature changes, sea level rises or changes in
rainfall patterns. We then identified the specific relevant effect that the climate
variables were expected to have in each case — such as reducing flow levels in
rivers, or reducing the number of days of sub-zero temperatures.

The next step was to identify how this specific effect impacted on the companies’
operations. For example, reduced river flow threatens a company’s ability to abstract
water from rivers while reduced frost days affect the pattern of pipe bursts and leaks.

The final step was to determine how the impact on the companies would cause a
resultant impact on Ofwat and our functions. A consequence for Ofwat will occur
where there is a material change in the companies’ ability to provide existing levels
of service or a change in the economic or environmental cost of providing those
services. When we had established in what ways this impact might be felt, we tested
this against our defined impact threshold, which we discuss later in the document.

12
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2.2.2 Grouping

In some cases, we grouped a number of risks together where the nature of the
consequence was similar. We did this to ensure that our assessment was
proportionate to our needs. For example, for raw water quality issues, there are
potentially separate risks associated with levels of phosphorus, nitrogen, toxins, soll
content and dissolved oxygen. We have chosen to assess these together. Identifying
the nature of different threats to water quality will be critically important for a
company and will impact directly on its business plans. But the precise cause of the
issue will have a smaller impact upon whether or not and how our functions are
affected.

We maintained distinctions between risks where the consequences or magnitudes
related to each risk are markedly different. As an example, the overall balance of
supply and demand could be defined as a single risk. But we have chosen to
separate risks to a limited degree according to how different sources of supply may
be affected by climate change. We would expect the companies to carry out analysis
on a more detailed and granular level than we have. This is appropriate because the
specific details of how a risk impacts on a company’s operations is less important to
us than to a water and sewerage service provider.

2.2.3 Threats/opportunities

Most of the risks we identified are threats to the successful achievement of our
functions. But we have also assessed risks where a climate variable may result in
beneficial impacts. The type and nature of the opportunity was identified in each
case and assessed in the same way.

2.3 Step 3 - assessing evidence for each risk

For many of the risks there was significant uncertainty regarding the level of
probability and/or the extent of the impact. This was often because of the limited
evidence available on the risk, which prevents us from having high confidence in the
resulting assessment. In other cases, although the evidence was stronger, there was
significant uncertainty about how readily the companies can deal with the risk, and
how this would translate to an impact upon us as a result. Considering the nature of
the uncertainties associated with a risk is useful in the process of identifying and
evaluating adaptation options.

13
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For each of the risks we assigned a pedigree score based on the nature of the
evidence available to assess that risk. Our scoring system is a simplified version of
the system employed in the National Climate Change Risk Assessment. The score
reflects the amount and quality of supporting evidence. It also takes into account the
degree of agreement in the sources. We have set out the pedigree scoring system
we used in the table below.

Table 1 Scoring system for risk pedigree

4 Strong evidence base comprising multiple peer-reviewed sources and strong
agreement on the nature of the risk.

3 Multiple reliable sources. Evidence of peer review. General agreement on the
nature of the risk.

2 Based on expert testimony, but there is a lack of academic rigour or peer review;_or
there are multiple reliable sources, but significant disagreements or uncertainties in
the evidence base.

1 Non-expert opinions or suggestions.

We recognise that for many risks there may be significant additional research that
we have not had the resources to cover or which is unavailable to us. It is partly for
this reason that no risks were given a pedigree score of 4. We expect the companies
to explore the impacts upon their own systems in detail, and to consider the best
available evidence. We will consider new information in future where it is
proportionate to do so.

The pedigree score gives us a sense of the levels of uncertainty inherent in each of
our assessments. This has informed the actions that we take in response to each of
the risks. For example, where risks have very low pedigree scores the most
appropriate actions are likely to be about improving understanding, including by
recommending and supporting areas for research. We have set out the pedigree
scores we have assigned to each risk in the table below.

14
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Table 2 Pedigree scores for each risk

N

Al Reduction in surface water resource yields in summers 3
B1 Increases in single year droughts 3
B3 Increased risk of company assets flooding 3
E2 Increased sewer flooding 3
A2 Reduction in groundwater resource yields in summers 2
A3 Increase in demand for potable water 2
B2 Increases in multi-year droughts 2
C1 More soil moisture deficit (SMD) driven leaks and bursts 2
C2 Fewer frost-driven bursts and leaks 2
C4 Increased risks of coastal flooding of company assets 2
C5 Reduced river flows require increased discharge constraints 2
D1 Increased pollution in raw water sources 2
E1 Increases in combined sewer overflow (CSO) discharges 2
F1 Increased risk of power outages 2
F2 Increased raw water demand 2
D3 Increased algal blooms 2
C6 Accelerated asset deterioration 1
C3 Increase in sewage treatment efficiency 1
D2 Increases in diseases 1
E3 Increased sewer blockages due to low flows 1
C9 Increased risk of fires 1
C8 Changes in water available for hydropower generation 1
C7 Increased odour problems 1
A4 Increased potential for surface water storage in winters 1

15
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Significant uncertainty remains for all the climate change risks we identified, not all of
which can be attributed to the inherent uncertainties associated with the climate
projections. All stakeholders across the sectors need to continue to develop their
understanding.

To understand fully the climate change risks to service and cost requires a detailed
understanding of the relationship between weather and the system of assets and
processes involved in delivering the service. More than this, those relationships need
to be explored with the projections for climate change in the specific geographic
regions concerned. We cannot replicate this understanding and we have not tried to.
The companies must develop this understanding themselves.

2.4 Step 4 -risk screening

We removed a number of possible risks from the final assessment. The reasons for
this included:

e if there is no reliable basis on which to assess the risk;

o if the risk might be affected by climate change but will be primarily driven by
other factors; and

o if the risk assessment showed the risk was below our impact threshold.

2.4.1 Impact threshold

An impact threshold is the level of impact above which a materialising risk will have a
noticeable effect on an organisation. This level will differ from organisation to
organisation depending on its objectives. For us, the threshold above which our
functions are noticeably affected is where one or more of the companies we regulate
are affected by climate change in a way that has a material effect on service or cost.

Where a risk, if it materialised, could affect service or cost to the extent to which we
have to make or alter regulatory decisions and establish or reappraise regulatory
approaches; that risk surpasses our impact threshold. We take cost to mean
primarily financial cost to existing and future customers; but also the cost to the
environment, for example in greenhouse gas emissions. We take service to mean
not only the reliable supply of clean water and the removal of wastewater, but also
the services to society and the environment that the companies are legally required
to provide. For example, sewerage companies must treat effluent adequately before
it is discharged to the environment.

16
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2.4.2 Risks which were excluded
We excluded the following risks from our assessment.

e Potential for low flows into wastewater treatment facilities disrupting their
operation. We removed this risk because of the lack of any supporting
evidence.

e Climate change driven demographic change — for example, where climate
change directly encourages migration to the UK, increasing pressure on
resources. This risk is too unpredictable and reliant on external factors to bear
sensible assessment alongside other climate change risks.

e Changing agricultural patterns driven by climate change with impacts on raw
water quality — for example, because of changing pesticide use. This is similar
to many other risks in that it is highly reliant on external factors (such as
commodity prices or technological changes), but remains too unpredictable to
be assessed sensibly.

e The impact of climate change on dam risk and reservoir operation — for
example, through increased siltation. Currently, we have found no evidence
that climate change presents a significant additional problem in this area, but
there is evidence that extreme rainfall events can cause dam failure. This is
mainly because of design shortcomings and is an existing asset management
issue. Design standards and asset management in this area is based on a
conservative approach to risk.

e Hotter, drier conditions may lead to increased demand for water by fire
fighting services, especially during long-term droughts. It is very unlikely that
this will have a material impact on total demand under the range of climate
scenarios investigated. The impacts of this can be integrated into the
assessment of aggregate demand change rather than as a separate risk.

For many of these risks, there is no appropriate way to assess the additional climate

change risk to our functions. But as time goes on and we improve our knowledge, we
will continue to consider these risks. We will assess the validity of any new evidence

that arises. We will also consider any suggestions that arise using the same process

applied in this risk assessment.

We have taken these possibilities into account in deciding our action plan. Our plan
for re-evaluating risks is set out in the main report.

17
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We also considered the risk to company financeability. We excluded this from the full
risk assessment because it is determined inherently by relatively short-term changes
to regulatory decisions and economic circumstances, rather than longer-term
changes in any particular climate variables. But risks associated with financeability
remain a very important consideration for us, and we discuss this issue in more
detail in the main report.

After screening out these risks, we then assessed the likelihood and impact of each
of the remaining risks.

2.5 Step 5 - likelihood

Climate change will only have an impact in the sectors if the climate variable that
drives the risk changes to such an extent that our impact threshold is surpassed. As
the UKCPQ9 projections give a probabilistic range of possible climate impacts, we
have based our assessment of likelihood on an assessment of the range of
scenarios for each time period where the impact threshold may be surpassed.

Our assessment of likelihood for each risk is based on the scenarios under which the
relevant climate variables for that risk change to a material extent. The UKCPQ9 key
findings we used present changes in climate variables in terms of a range for a given
probability level, rather than a value. For example “a rise of between 0 and 1°C”.

For each risk, we assessed the range of scenarios for that time period under which
the relevant climate variables that are identified as having an effect on service or
cost, change significantly. In most cases, this is the point at which some additional
impacts on us in terms of necessary decisions should be seen. Many risks are driven
by multiple climate variables. In these cases, we considered the scenarios under
which all of these variables changed significantly and in the relevant direction.

Some changes, such as an increase in annual average temperature, are supported
by almost all of the climate projections, with different projections differing only in the
degree of the increase. Others have a much wider range of potential changes. For
example, under the medium emissions scenario, some of the climate models predict
small increases in summer rainfall by the middle of the century, which most of them
predict a decrease.

We have used the ranges of UKCPQ9 probabilities as the basis of our scoring of the
risk likelihoods. We considered each of the three emissions scenarios for the 10%,
33%, 50%, 66% and 90% probability levels for each relevant variable for the 2020s,
2050s and 2080s.

18
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We used the categorisations presented in the table below to score the likelihood of
each risk.

Table 3 Scoring system for risk likelihood

4 Impacts predicted even below the 10% probability level (very unlikely to be less
than).

3 Impacts predicted at or above the 33%-66% probability level.

2 Impacts predicted only at or above the 90 % probability (very unlikely to be more
than) or only under high emissions scenarios.

1 Impacts predicted only under high++ scenarios

It is not appropriate for us as an economic regulator to carry out a more detailed and
complex analysis of the climate scenarios. This is because our precise knowledge of
the types of possible failures and existing thresholds present in the water and
sewerage systems is inherently incomplete. The companies have the knowledge and
understanding in these areas. So, we used broad categorisations of probability
based on the UKCPO09 key findings. There are a number of advantages to this
approach.

It gives us an appropriate level of understanding for our decision-making on
the relative likelihood of different consequences.

It allowed for a relatively efficient assessment process.

It allows for straightforward replication of our assessment — aiding
transparency.

Broader conclusions reduce our margin for error.

It minimises false expectations about the levels of certainty we have.

Because our impact threshold will be exceeded in cases where one or more
companies are affected, it may be passed even when only parts of England and
Wales are likely to see significant climate change impacts.

In some cases, the UKCPQ9 projections do not give sufficient information to judge
the likelihood of an impact. As an example, droughts are caused by long periods with
little or no rainfall. The UKCPQ9 projections themselves do not give direct information
about how the frequency of these dry periods is expected to change. In these cases,
we have used specific supplementary work on the effects of climate change rather
than relying on the UKCPOQ9 projections themselves. Often this supplementary work
is not probabilistic in its conclusions. For these, we replaced the categorisations in
table 3 with the broader categorisations outlined in the table below.

19
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Table 4 Alternative scoring system for risk likelihood

4 Almost certain — all or almost all projections indicate impacts will occur in the
period.

3 Likely — most projections indicate impacts will occur in the period.

2 Possible — some of the projections indicate impacts may occur in the period.

1 Only the most extreme projections indicate impacts will occur in the period.

2.5.1 Relationships between impact and likelihood

In some cases, our subsequent assessment of the magnitude of impact indicated
that even though some impact is likely, those impacts would be marginal. For
example, the fire risk at company assets is unlikely to be substantially greater even
though summers are quite likely to be drier and hotter. Where this is the case, it is
reflected in a low impact score rather than the probability score.

2.6 Step 6 —impact

To assess the magnitude of the impacts for each risk we considered both the
magnitude of the possible financial impacts and the impacts on service. We also
considered the possible extent of environmental impact.

For financial impacts, we have generally assumed that the impact on us and our
duties (especially our role to protect the interests of consumers) will be roughly
proportional to the magnitude of the financial impact on a company. But it is worth
reiterating here that we have assumed that external circumstances other than
climate remain broadly the same. Not doing so would go beyond the scope of our
assessment. For example, we have assumed there will be no dramatic change in the
economics of leakage control through radical technological innovation. In these
circumstances, it is unlikely that adaptation measures that require additional activity
in order to maintain the same levels of service will be possible without additional
cost.

20
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In judging the nature of the impact we considered:

¢ the financial size and historic scale of investment in each of the relevant
activities;

¢ regional differences in the projections;

¢ the nature of the service affected by each risk;

e estimates from relevant sources and academic studies; and

¢ indicative costs of potential solutions where possible.

Collating and discussing this information allowed us to establish a general
assessment of the impact for each risk. The scale of the impact was subject to
sense-checking across the organisation.

We have set out the scoring system we used for magnitude of impacts in the table
below.

Table 5 Scoring system for risk impact

Some companies may fail to be able to supply clean drinking water or
dispose of sewage, or may significantly damage the natural environment,
even with emergency measures.

Catastrophic financial impacts — that is, significant affordability/financeability
issues would arise to address the impacts (>20% total annual turnover in a
five-year period).

Some companies cannot meet serviceability/environmental standards or
must carry out significantly more reactive work than planned. Service may
3 be substantially affected.

Significant capital works or increases in operational or maintenance costs
may be required (>10% total annual turnover in a five-year period).

Marginal deterioration in service or increased reactive cost relative to
business-as-usual.

Non-trivial capital works or increases in operational or maintenance costs
(>2% total annual turnover in a five-year period).

Minor impacts that do not affect day-to-day business substantially. No
1 significant alteration in budgets or planning because of climate change is
necessary (<2% total annual turnover in a five year period).

Trivial impacts that Ofwat is unlikely to see any noticeable effect of in cost or
service terms. Impacts typically can be accommodated by existing systems
and assets or with investment or additional costs well below 1% of total
annual turnover in a five-year period.
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We have sought to align the measures of impact with those used in our existing
organisational risk assessment process. We have also considered the thresholds
used in the interim determination process® on triviality and materiality.

The ‘type’ of impacts actually incurred resulting from the risk (that is, whether they
are service impacts, environmental damages or additional financial costs to
customers) will be hugely dependent on actions of companies in the sector. Broadly,
costs could be either:

e additional costs incurred directly because of climate change; or
e additional costs incurred in order to pre-emptively deal with an expected
climate change impact.

In most cases, we have made a judgement based on current understanding and
circumstances about whether the costs are likely to be in terms of:

e actual harm;

e reactive costs;

e pre-emptive protective measures; or
e a mixture of these.

We have usually scored according to whichever of the two (cost to mitigate or impact
of not mitigating) has the highest associated risk magnitude and so represents the
greatest potential effect. For risks that involve potential additional environmental
damage, we have focused on the costs of maintaining current levels of
environmental impacts.

In the long term, there will be an increasing difference between the impacts of a risk
depending upon whether any action has taken place to mitigate it. The impact of risk
mitigation costs spread over 50-70 years may not be too severe. But if no risk
mitigation was carried out before then, the potential impacts in 2060-90 could be
very large. We cannot predict the extent and effectiveness of the adaptation that will
actually occur. So, for longer-term risks, we have assumed that there has been little
or no mitigation of the risk in the preceding periods.

% Our latest guidance on this subject is set out in ‘RD 13/10: Interim determinations 2010-15’ (October
2010) available at: http://www.ofwat.gov.uk/publications/rdletters/Itr_rd1310idok
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Because we have assumed no change in external circumstances and no significant
advances through technological innovation, in some key respects our assessment of
impact may over-estimate the risks. In reality, we expect the sectors to take efficient,
incremental action to deal with climate change risks. But we think that this is an
acceptable approach to assessing risk given the nature of our duties and the
importance of the services we are dealing with. Our approach allows us to identify
and prioritise the key risks.

It is important to reiterate that because of the nature of our assessment, the sum of
these magnitudes will not represent the total potential impact to the sectors as a
whole. Most of the risks have significant regional variations. Because of this, a risk
that has a high impact in one region of the country may have less or no discernible
impact elsewhere.

We multiplied the likelihood and impact scores together to calculate a gross risk. We
have used this as a preliminary indication of priority — in determining adaptation
responses we have considered the impact, pedigree and probability of each risk
rather than the gross score alone.

2.7 Step 7 - external interactions

Climate change is not the only risk faced by the sectors. There are a number of other
short- and long-term risks that will affect the sectors and our ability to fulfil our
functions. A good example is demographic change. We and the companies are
already aware of many of these risks and most are incorporated into planning.

In order to meet the requirements of the guidance, in assessing risk we have
focused on the additional risks that climate change presents. In many areas, this
has been difficult because the effect of climate change is to exacerbate weather-
related risks that already exist (such as the risk of droughts and extreme precipitation
events).

Other circumstances will also change in the future. These add even greater
uncertainty to our assessment. As an example, we do not know the extent to which
population growth will increase the demand for water in different areas. Population
projections themselves are highly uncertain and we do not know how effective
demand management actions will be. The structure of the sectors and expectations
of service might also change.
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In assessing the risks from each climate variable, we have assumed little or no
change in these key interactions. For example, we have assumed that increased
costs to deliver the service are ultimately passed on to customers in some way and
that planning objectives are to maintain service at current levels. We recognise that
future reforms and changes could affect the validity of this assessment.

For each risk, we have set out the key interactions that might affect it. Consideration
of these key interactions features in our monitoring plan, which is set out in the main
report. So, the assessments of climate change risk need to be set alongside
comparable assessments of different risks that also impact on our decision-making.
We recognise that in some areas, climate change is not the biggest risk to our
functions.

2.8 Step 8 - early warning indicators

For each risk we also set out a number of early warning indicators that we can use to
re-evaluate our risk assessment in the future. These indicators comprise both
monitoring actions that we can carry out and the results of work that external groups
have carried out. These early warning indicators form a part of our monitoring plan.

2.9 Step 9 - quality assurance

In order to ensure our assessment of risks was robust, we carried out each one
separately, twice (although the second assessor had sight of the previous
assessment). The assessors then discussed the differences between assessment
scores, and further investigation was carried out if needed. We then consulted
internally on the full assessments made for each risk.. In particular, we made sure
that individuals from the most relevant policy area considered each risk. We
discussed any issues and questions before reaching our conclusions. By the end of
the assessment, the assessors and other teams had reached a full agreement.

We reinforced this at an internal seminar for Ofwat staff. Here, we presented our
conclusions to the whole organisation. We also made the assessment freely
available on our intranet. Executive team had sight of the risk assessment at an early
stage. This process served two purposes. We used it as a method of improving the
accuracy and robustness of the risk assessment, and to raise awareness of the
climate change risks across the organisation. We subjected our processes to internal
audit. Following submission of the companies’ reports, we also sense checked the
conclusions of our assessment with the companies’ own adaptation reports.
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2.10 Step 10 - conclusions

The final step was to present our conclusions and then prioritise the risks. We
discuss our risk assessment in more detail in the following chapter.

We have plotted the climate change risks into three matrices, one for each time
period, using the impact and probability scores assigned to each risk. The higher a
score, the more serious its impact and the more likely it is to occur.

The completed risk matrices are given in figures 4, 5 and 6 below. We have colour-
coded the risks by category. We have also highlighted areas of the grid in
accordance with our prioritisation of the risks into high, medium and minor risks.
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Figure 4 Climate change risks 2010-40
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Figure 5 Climate change risks 2040-70
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Figure 6 Climate change risks 2070-2100

28



Ofwat’s climate change adaptation report — supporting process document

2.11 Residual risks

The assessments presented above represent the gross, additional climate change
risks to the successful achievement of our functions. As such, it does not present a
picture of ‘residual risk’ remaining after existing and future regulatory actions are
taken into account. In practical terms, we make a judgement on residual risk at each
price review. At each review, we consider all the risks the companies face and arrive
at price limits that reflect the level of residual risk we believe is appropriate over the
price limit period.

At this point, we have judged the residual risks in a qualitative way as part of our
process to establish our adaptation action plan. We did not calculate the residual
risks on the same basis as the gross risks because we have no reliable assessment
of how effective our future regulation and the companies’ plans will be in mitigating
each of those risks. This is mainly because of the long timescales and the fact that
climate change is just one of the risks that the sectors face. We set out our current
qualitative assessment of residual risks in our summary of actions in the main report.
We will update our understanding as information improves and circumstances
change.

2.12 Corporate risk assessment process

Organisational risks are those that are driven partly or in whole by the actions of
other stakeholders, and that may affect our work within the next five years. Many of
these risks arise from the response of other organisations to climate change impacts
and their perceptions of risk. Neither the likelihood nor the magnitude of these risks
can be assessed in the same way as the longer-term indirect climate change risks.

We have also assessed our organisational risks using our existing corporate risk
assessment process. This process is designed to assess these types of risks and is
applied to other, similar risks we face. Tables 6 and 7 below present the scoring
system we used to assess organisational risks.
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Table 6 Scoring system for organisational risk likelihood

Likelihood

Likelihood Criteria

High 4 Almost certain (the risk is likely to occur this year or at frequent intervals).
Medium 3 Likely (the risk is likely to occur more than once in the next three years).
Low 2 Possible (the risk may occur in the next three years).

Very low 1 Rare (the risk may occur in exceptional circumstances).

Table 7 Scoring system for organisational risk impact

Impact

Magnitude | Criteria

High 4 Huge financial concern; death; key deadlines missed; very serious legal
concerns (for example, high risk of successful legal challenge, with
substantial implications for Ofwat); major environmental impact; loss of
public confidence.

Medium 3 Major financial concern; significant public health effects; outputs cancelled
or delayed; potentially serious legal implications (for example, risk of
successful legal challenge); significant environmental impact; longer-term
damage to reputation.

Low 2 Medium financial concern; minor or reversible health effects; reprioritising
of outputs required; minor legal concerns raised; minor impact on the
environment; short-term reputation damage.

Low financial concern; no public health effects; service delivery unaffected;
Very low 1 no legal implications; unlikely to affect the environment; unlikely to damage
reputation.

We completed an assessment of organisational risks based predominantly on
internal consultation. In some cases, our assessment is quite robust, based on our
understanding of stakeholders’ attitudes and timescales. But in others our
assessment is necessarily quite speculative. The risks we identified in this process
have informed our corporate risk management and are included in our internal risk
register.
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4. Method for determining priority risks

4.1 Risk appetite

Understanding risk appetite is important in order to prioritise risks. For example, a
tolerant approach to risks (that is a high-risk appetite) might mean we need take no
further actions.

In ‘Allocating risk and managing uncertainty in setting price controls for monopoly
water and sewerage services — a discussion paper’, which we published in October
2010, we explained that a range of factors need to be considered in order to
determine how to deal with specific risks. For example, the consequence of some
risks is so material that, even though there is a great deal of uncertainty about how
likely the risk is, action still needs to be taken. This is represented in the diagram
below.

Figure 7 Overall spectrum between risk, uncertainty and materiality
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Our prioritisation should reflect the risk appetite among our stakeholders and
particularly consumers. We operate in an industry where the repercussions of
service failures, such as customers experiencing extended periods of restricted
water supplies or river pollution, can be very significant for society and the
environment. For this reason, we think that planning for climate change risks in the
water and sewerage sectors is more long term relative to other sectors of the
economy. As an example, it is appropriate that the companies plan to manage their
supply/demand balance over at least a 25-year timescale and that they clearly
present their overall strategic direction over the same period. Many other sectors do
not carry out this kind of long-term risk planning systematically.

The regulatory framework as it stands, already has significant capacity to deal with
some of the risks. Existing mechanisms already provide incentives (and reduced
uncertainty) to encourage companies to adapt. As a result, the companies we
regulate already have the capacity to deal with many low impact risks without it
affecting our duties.

4.2 Risk priorities
Our climate change risk appetite distinguishes between three types of risk.

e High risks — which we believe require mitigation.
e Medium risks — which should be minimised as far as possible.
e Minor risks — which we are willing to accept at the current time.

We used the basic probability impact grid shown in figure 8 below to categorise the
risks we identified. Each cell in the grid contains a value calculated by considering
the impact and probability assessments for each risk (derived from the definitions
explained in chapter 3). We did not use the simple 0-4 scoring system shown in
figures 11-13 as this did not represent accurately the changes in scale between
impact categories. Instead, we mapped the 0-4 scale onto a non-linear scoring
system. The combined risks scores in figure 5 are multiplied by 100 for
presentational reasons.
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Figure 8 Probability impact grid used for prioritisation

S 0.25 1.25 25 12.5 225

S @

<

S & 0.15 0.75 1.5 75 13.5

a O

° 5 0.02 0.1 0.2 1 1.8

R

= 0.01 0 0.1 0.5 0.9
£

% =

s 0 0 0 0 0

0.05 0.1 0.5 0.9

Likelihood of impact occurring based on UKCPO09 results

Many of the risks we have identified are either highly unlikely to occur or have such a
low predicted impact that we do not believe it is proportionate for us to take
adaptation action. We have included risks with a probability impact score of 0.1 or
below in this category. We consider such risks to be minor and do not prioritise them
in the adaptation action plan. We consider risks with scores above 0.1 but below or
equal to 1 to be medium risks. These are risks that have the potential to affect the
achievement of our duties if not dealt with properly. Risks with scores higher than 1
are considered high-priority risks.

Unless there are obvious and low-regret risk mitigants, we expect the companies to
be able to deal with minor risks within their capacity. For medium and high risks, we
judge that we should have some policy or action in place that helps mitigate that
particular risk.

As well as threats, we have considered potential opportunities from a changing
climate. In the case of opportunities, we judged that we would simply accept them in
all cases but not rely on them. As with other risks, any material benefits from these
opportunities will be shared between customers and companies through the
regulatory system.

We applied this approach to each of the three time periods in order to determine
which risks move from minor to medium or from medium to high in the future. This
helps us to determine which adaptation actions need to be implemented now, within
the next five years or where we are likely to need to take action over a longer period
of time. We have used the results from the 2050s risk assessment as the main
indication of priority risks for our organisation.
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4.3 Risk allocation

Identifying and understanding where risks should be allocated is an important step in
understanding what adaptation actions to take. We seek to set an appropriate
balance of risk between consumers and the companies we regulate.

For efficient and effective management of risks, the impacts should rest with the
party most able to manage them. And adaptation is more likely to be most effective
and efficient when actions are made by those with the best information on the
systems concerned and the local circumstances and challenges. The nature of the
risks we identified means that these risks should sit with the companies.

Identifying who is best able to control or manage the likelihood or consequence of a
risk is an important part of our role as economic regulator. But it is not
straightforward. In ‘Allocating risk’, we explained that the ability to manage or control
a risk may lie with one party (for example, the agricultural or water and sewerage
sectors) but the consequences of the risk fall elsewhere (for example, on the
environment or on water customers). In these cases, incentives are needed which
encourage the party that is best placed to control that risk to act. Equally, it may be
that more than one party has a role to play in managing a risk. We need to
understand this in each case in order to identify what actions need to be taken to
ensure that adaptation is effective, efficient and equitable.

4.3.1 Low-regrets actions

The UK Government’s Adaptation Sub-Committee has stated that the minimum it
expects from organisations that are adapting well is that they are implementing low-
regrets adaptation options.

In the near term, we expect the focus of adaptation actions to be in areas where
there are existing weather-related risks — such as flooding and to the supply of water
available for use, or clear benefits to reducing the risks — such as reduced resource
requirements through demand reduction. These are the areas where low-regrets
actions are most likely to be found. In many of these areas, we have already seen
progress in the sectors over the past 20 years. Such areas include:
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¢ reducing the amount of water wasted,;

e increasing the amount of water available for use;

e increasing resilience of service;

e increasing network interconnection;

e increasing the flexibility of and control over networks;

e reducing, or slowing down, surface water going into the sewers;
e reducing diffuse pollution; and

e planning for emergencies.

These help to set our agenda and understand low-regrets options. They also provide
an indication of the types of areas to consider when assessing how well-adapted the
sectors are. Choosing the right adaptation actions is always a context-specific
process.
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5. Process for identifying adaptation actions

In order to arrive at an adaptation action plan that addresses the priority risks we
identified, and that meet the aims and principles of adaptation outlined above, we
followed the process illustrated below.

Figure 9 Process for identifying adaptation actions
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The aim of this process was to ensure we appraised our current approach to
regulation critically and could arrive at improvements where necessary. We explain
the conclusions of this process and our action plan in the main report. We explain
each of the steps in turn below.

5.1 Step 1 - disseminate risk assessment

Our first step was to disseminate the conclusions of the climate change risk
assessment and develop ideas on how we can mitigate those risks with others
across Ofwat. We did this at both a policy and project level, and overlapped it with
the risk assessment quality assurance process. At this point, we also used a
decision flowchart to help our thinking on climate change risks and adaptation in
different policy areas.

5.2 Step 2 - examine the existing regulatory system and identify
barriers

We then examined in detail how the existing regulatory system does and does not
enable or incentivise adaptation. This included identifying existing barriers to
adaptation in the sectors caused both by our existing system of regulation and by
other regulatory and legislative constraints.

We identified these through consultation across the organisation and by considering
the views of our stakeholders expressed in workshops, conferences and published
documents. As part of this, we also considered our own adaptive capacity and areas
where this could improve. ‘Adaptive capacity’ means the extent of our understanding
about climate change risks and our ability to respond to these. This step included
further discussions with all relevant policy teams. We then listed and examined the
barriers we identified.

5.3 Step 3 - examine and explain our future regulation programme

As part of our future regulation programme, we have a number of projects under way
that are considering topics such as future price limits, sustainable drainage and
market reform. These projects all have climate change as a key driver and
consideration in their work programmes. But as with all our work, climate change is
not their only consideration. So, for the purposes of our adaptation report, we
explained in detail how the products of those projects may affect (both positively and
negatively) the ability of the sectors to adapt to climate change.
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5.4 Step 4 - highlight outstanding risks and areas of weakness

Following our review of existing systems and future regulation, we then considered
the areas in which further action was required. This meant considering the barriers to
adaptation we had identified and understanding which of the priority risks are not
dealt with adequately through existing mechanisms.

5.5 Step 5 - establish action plan

We then considered a range of options and established a list of actions to address
barriers and outstanding risks. This included a number of internal actions that were
driven in part by a self-assessment on adaptive capacity which we carried out. At this
point, we also established our plans to monitor and review adaptation in the sectors
and to keep the risks under review.

5.6 Step 6 - recommendations or assumptions related to external
stakeholders

The penultimate step was to explain our assumptions with regard to other regulators
and legislative bodies. In some cases, we also identified specific areas where we
rely on the actions of other stakeholders. We identified this as a necessary step
because of the complex and inter-related nature of the sectors.

5.7 Step 7 - agree actions

The final stage involved agreeing our report and actions with each of the policy and
project teams and with our Board and Executive team.
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