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Foreword
As the landscape in which we operate our businesses
is changing and evolving it is important for industry to
contribute to the richness of the debates to ensure that
we continue to provide efficient, effective and
sustainable services to our customers, while ensuring
that regulatory confidence is strengthened.

This publication, which is one of a series, and
workshops which we have hosted, are part of the
contribution Southern Water wishes to make. We hope
that they are thought provoking and stimulate debate,
but most of all, we hope that they help the industry
and government continue to meet the challenges that
are ahead of us all.

PART 1:
MODELLING SCARCITY



INTRODUCTION

1 INTRODUCTION
This report looks at water scarcity charges – what they are, how they work and Southern Water’s
experience with using them.

It builds on the content of a workshop held in May 2011 with industry regulators Defra, Ofwat
and the Environment Agency and is the first in a two-part series (the second focuses on modeling
resilience).

Our water resource investment model does not reflect the environmental cost of river abstraction
and has therefore been revisited and analysed to take these costs into account.

A scarcity charge would mean the price abstractors pay reflects the environmental impact of
water abstraction.

If introduced, a higher price would be paid for water which is abstracted from areas where there
is less water available. This would provide an incentive for water companies to optimise the use
of the water they have abstracted and think carefully about other potential options.

The report includes:

• The benefits of scarcity charges

• How we incorporated them into our investment model

• The results of our new analysis

• Next steps
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“ A scarcity charge would mean the price abstractors pay
reflects the environmental impact of water abstraction.”
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MOTIVATION FOR CONSIDERING
SCARCITY CHARGES

1.1 OVERVIEW OF WATER RESOURCES MODELLING

The water resource planning model which we used to plan our 2010-2015 investment
programme determines the annual investment needed to ensure that water supply satisfies
forecast demand each year between 2007 and 2036.

The model assumes that existing operations are available during this time and also includes a
large set of potential new sources that can be used. The model chooses the set of existing and
new sources which minimises the total cost to meet demand.

Each existing source is not modelled specifically, but rather the sources in each Water Resource
Zone are modelled as a block. The use of existing sources can be reduced, with cost reductions
based on the highest-cost existing source. Demand-side measures such as leakage, metering
and water efficiency are also included.

The costs assumed for new and existing sources include values for opex (operational spend),
annualised capex (capital spend), environmental and carbon costs.

1.2 SCARCITY CHARGES AS A WAY TO REFLECT
OPPORTUNITY COSTS OF ABSTRACTIONS

The opportunity costs of water abstractions are not included in this modelling framework. In
order to better reflect these values, we could add ‘scarcity charges’ to the costs we consider in
our planning appraisals.

These scarcity charges would be applied to all abstractions, new and existing. The charge could
be seen as representing any of the following values: the marginal detriment to other users of the
abstraction; the marginal value to an alternative abstractor; or the marginal environmental
benefit of leaving the water in the environment.

Scarcity charges could either be used as a ‘shadow price’ – which is included in the appraisal,
but without an associated financial cost for the company – or as a financial charge that we
have to pay to abstract.

1.3 POTENTIAL BENEFITS OF ADDING SCARCITY CHARGES
TO THE MODELLING FRAMEWORK

As stated earlier, our current water resource planning framework does not fully reflect the scarce
nature of existing and new abstractions, and therefore has a limited ability to reflect the
opportunity cost of abstractions.

While we do consider some environmental costs of our abstractions (new and existing), as well
as the small financial charge for holding abstraction licences, these values do not fully account
for the opportunity cost associated with leaving the water in the environment (or the opportunity
cost to other abstractors using the water).
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Figure 1.1 shows the Environment Agency’s (EA) Catchment Abstraction Management Strategies
(CAMS) water availability status for Southern Water’s region. The map shows there is substantial
variation in terms of environmental scarcity within our region. These differences are not currently
being incorporated into our investment appraisals.

Acknowledging that our Water resource zones have varying levels of scarcity, a scarcity charging
system that reflects this differential would change the relative attractiveness of different water
sources. It could potentially alter our decision-making, resulting in a different optimal investment
plan from the current plan we produce. The use of differing scarcity prices could potentially
affect the viability of transfers between zones – for example from less scarce to more scarce
areas.

To best mitigate the effect on the environment, ideally all abstractors – not just water companies
– would need to be faced with scarcity charges. However, this might require the use of a
financial charge, rather than a shadow price, and consideration would have to be given to
whether this cost should be passed through to water company customers in full.
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Figure 1.1
CAMS Water Availability

Status in the Southern
Water Region

Source: EA

“ To best mitigate the effect on the environment, ideally
all abstractors – not just water companies – would need
to be faced with scarcity charges.”
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2 APPLICATION OF SCARCITY CHARGES
This section provides an overview of how we added scarcity charges to our water resource
modelling framework, what we focused on, and the extent to which our results can be
generalised to other settings1.

2.1 ADDING SCARCITY CHARGES TO THE MODEL

To incorporate scarcity charges in our water resource appraisals, we have added scarcity charges
to both new and existing abstractions. Among other things, this allows us to consider whether
existing sources should be replaced with new sources, and/or whether we should make more
use of transfers between water resource zones.

For new abstractions, we have applied a positive scarcity charge to all sources except for
desalination, wastewater re-use and similar schemes (which we assume are sufficiently
abundant to not warrant a charge). For existing abstractions, we apply a positive scarcity charge
to the aggregate existing resource block – meaning that if existing resources are reduced, the
savings include the scarcity charge. Transfers are not assigned a scarcity charge directly, but
implicitly reflect the scarcity charge of the existing abstractions in the donor zone.

As we do not have very robust evidence on what an appropriate scarcity charge is for any given
abstraction, or how the charge should differ as scarcity differs, we consider a range of different
charges and relative levels of charges.

For our initial exploration, we consider two main types of scarcity charging arrangements:

• A uniform scarcity charging approach, where all existing and new relevant sources (ie all
except desalination and wastewater re-use) have the same charge levied, regardless of the
sources’ CAMS water availability status;

• A differential scarcity charging approach, in which we apply scarcity charges to the existing
sources (in each zone) and new relevant sources in a manner which reflects their relative
scarcities, in line with the EA’s CAMS water availability status categories.

For each of the above approaches, we consider a range of different levels of scarcity charge.

2.2 FOCUS ON THE CENTRAL AREA

We focus our analysis on what we call our Central Area. This area, which is shown in Figure
2.1, includes three of our 10 water resource zones – Sussex North (SN), Sussex Worthing (SW),
and Sussex Brighton (SB).
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Figure 2.1
Southern Water's

Central Area
Source: Southern Water

1 Further detail, on the standard model and our extensions, is provided in a technical note, available from Southern Water on request.
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We focus on this area for the following reasons:

• The potential investment options in the Central Area are representative of the set of investment
options we want to consider – they include river abstractions, reservoirs, wastewater re-use
and desalination plants;

• Being contiguous, the Central Area allows for easy exploration of potential benefits of intra-
company interconnection (in addition to considering imports from other companies);

• The three zones vary in terms of their forecast surpluses/deficits; and

• The three zones vary in terms of their environmental scarcity – there is a mix of over-licensed,
over-abstracted and CAMS water availability status across the area.

Figure 2.2 shows the full set of potential resource options that our extended model can select
to build and operate on a year-by-year basis in order to meet the deficit. We include all the new
sources that were part of the 2010-2015 price review, along with the following additions:

• A hypothetical import from Thames Water (TMS), incorporated for the purposes of an initial
exploration of inter-company transfers, with costs and water availability based on our internal
assessment of a long-range pipeline from Thames Water’s Honour Oak reservoir;

• Two additional intra-company transfers: Sussex Brighton to Sussex North, and Sussex Brighton
to Sussex Worthing, based on internal Southern Water costing data for pipelines with similar
specifications; and

• Drought Plans included as resource options (not drawn on the map), in the form of resource
improvements (additional abstractions from existing sources) and hosepipe bans, with costs
based on customer willingness to pay to avoid these forms of drought measures.

There were no additions to leakage options and demand management measures. As was noted
at the May 2011 workshop by participants, this is a fruitful area for future research as if this
set of options had been widened to include, for example, additional leakage tranches and water
mains replacement, these options could potentially have been chosen.
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Figure 2.2
The Potential New

Resource Options in the
Central Area (as used in our

modelling)
Source: Southern Water

Notes: (1) The transfer from Thames Water is hypothetical, and has not been discussed with Thames Water. (2) The NR2 wastewater
re-use scheme is geographically located in the Sussex Worthing zone, but any water is used to meet demand in the Sussex North zone.
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2.3 LIMITS TO MODELLING AND THE ABILITY TO
GENERALISE RESULTS

There are a variety of limitations with the modelling framework, some of which are part of the
standard models which all water companies use and others are specific to our incorporation of
scarcity costs.

With respect to the use of scarcity costs, we do not incorporate any feedback loops in the
modelling – for example: we do not allow demand to change in response to higher prices due
to scarcity charges and we do not allow scarcity charges in a given source to be reduced if there
is reduced abstraction when scarcity charges are initially introduced.

INTERCONNECTION & BULK WATER TRADE PART 1: MODELLING SCARCITY 7



RESULTS AND IMPLICATIONS

3 RESULTS AND IMPLICATIONS
This section presents the effects of incorporating scarcity charges in our modelling. We show
the impact for the year 2020, in order to assess the impact of the modelling changes in
investment planning2.

3.1 UNIFORM SCARCITY CHARGING

Changes in water sourcing – aggregate across the Central Area

Figure 3.1 illustrates the changes in aggregate water sourcing across the Central Area (ie the
three zones in aggregate) in the year 2020 and how this varies with a uniform scarcity charge.

At a scarcity price of zero – ie without scarcity charges – there is still a change to sourcing
arrangements relative to the use of the existing sources, due to changes in forecast demand and
costs. As the scarcity charge is increased – ie as we move along the horizontal axis – the optimal
sourcing changes again.

The vertical axis shows the change in each type of water source. Negative values represent
decreases in supply from existing resources, and reductions in demand when leakage and water
efficiency measures are implemented. Positive values represent increased use of that source type.

• The red line represents the water that is being supplied from new sources. Large kinks in this
line show significant changes to the investment plan. At a scarcity charge of 50 p/m3 in the
Sussex North zone we switch from a river abstraction, which was part of the base plan (and
has a scarcity charge) to a wastewater re-use scheme (which does not). At a higher charge,
we begin constructing coastal aquifer storage and recovery (ASR) and desalination plants, so
that we can reduce the use of existing sources.

• The blue line shows the reductions in the use of existing sources, ie the water we are putting
back into the environment at those sources. In our base plan – at zero scarcity charge – we
are reducing existing abstractions by a little over 20 Ml/d (20 mega litres - or million litres -
per day). As the scarcity charge increases, we further reduce our use of existing sources – in
part, because we replace them with less scarce sources.

• As scarcity charges increase, we make greater use of efficiency and leakage measures (the
purple and turquoise lines, respectively). These demand-side options do not have a significant
influence on the investment plan, as they represent relatively small mega litres per day
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Figure 3.1
Changes in 2020 in Water

Sourcing Across the Central
Area, resulting from using
Uniform Scarcity Charges

Source: Southern Water

2 The model optimises over the 2007-2036 horizon, and hence there are potentially impacts in each of these years.
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quantities. The burgundy line, which represents the volume of temporary water bans or water
restrictions remains zero regardless of the scarcity value – our assumed cost of their
occurrence (based on estimates of what customers would be willing to pay to avoid them) is
sufficiently large.

• The pink line represents the total transfer volume across the three zones. We initially use a
transfer from Sussex Worthing to Sussex North. Once the scarcity charge is at least 50 p/m3,
we no longer utilise the transfer (in 2020) as we attain greater savings by instead reducing
existing resource operations in Sussex Worthing and building an additional source in Sussex
North to meet the resulting deficit. Once the scarcity charge reaches 115 p/m3, we construct
the hypothetical import from Thames Water.

As stated above, it is unclear at what level it would be appropriate for scarcity charges to be
set. For reference, the current financial charge which is levied by the EA on our abstraction
licences is on average about 2 p/m3.

Two other useful reference points are:

• the cost of the sustainability enhancements for our River Itchen scheme in Hampshire, which
is driven by the Habitats Directive, at a cost of £80 million to recover the supply demand
balance This equates to approximately 12.7p/m3, and

• the cost of the wastewater treatment works built at Peacehaven, in Sussex, to treat 90 Ml/d
of wastewater to meet the various European directives at a cost of about £300 million.
Therefore, the charge of 120 p/m3 is quite high, for the purposes of this exploration we
wanted to trace out the curve in order to get a better understanding of the step-changes in
the types of schemes that would come into operation as the scarcity charge increased to
higher and higher levels.

Investment plans for each zone

The impact of an increasing scarcity charge is shown in a series of figures, which are located
in Appendix A. Figure A.1 to A.5 show the detailed zone-specific investment plans for key
scarcity charge values (ie when there is a significant change in the plan). Darker colour-shading
reflects increasingly scarce resources.

Each map includes icons in the zones, which represent investment options that are selected in
2020, along with water drops which reflect the extent of operation of these options in 2020.

Alongside each zone, there are two additional icons representing the demand reductions and
existing resource reductions in each zone, with water drops representing the volume of these
reductions.

Table 3.1 provides a summary of the investment options (including transfers) and resource
reductions that result from incorporating the respective scarcity charges into investment planning.
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Table 3.1
Summary of Investment

Plans with Uniform
Scarcity Charges

Source: Southern Water



Changes in costs and savings

Figure 3.2 shows the changes in costs and savings (financial and non-financial) for various
levels of scarcity charges.

The ‘solution cost’ line reflects the financial cost of all new assets built. It increases in a step-
wise fashion as wastewater re-use, coastal ASR and desalination plants are brought online.

However, if scarcity charges are only included as a shadow price, these financial changes
constitute small increases in customers’ bills – at 50 p/m3, 0.9%; at 90 p/m3, 2.7%; and at
115 p/m3, 6.4%.3

Levying a scarcity charge on existing operations

If scarcity charges were levied on existing operations and incorporated in abstraction charges –
as a financial charge – the costs would be significantly higher. Figure 3.3 shows the costs of
levying a scarcity charge on all existing operations.

If the scarcity charge were incorporated as a financial charge, this would drastically increase
company costs and (if the charge were passed through to them) customers’ bills.

RESULTS AND IMPLICATIONS
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Figure 3.2
Changes in Costs and

Savings in 2020, resulting
from using Uniform Scarcity

Charges
Source: Southern Water

Figure 3.3
Changes in Costs and

Savings in 2020, resulting
from using Uniform Scarcity

Charges, with Scarcity
Charged on Existing

Operations
Source: Southern Water

3 Bill increases are calculated as a proportion of Southern Water revenues from the Central Area
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But, as workshop participants noted, the scarcity charge does not need to be financial in order
to deliver the potential environmental benefits; for this, it simply needs to be incorporated into
company decision-making (which a shadow price achieves).

As was also highlighted by workshop participants, as the majority of the environmental damage
results from abstractions in peak periods, seasonal scarcity charging may result in the desired
behaviour without necessarily increasing average customer bills to the same extent.

Uniform scarcity charging summary

To summarise the uniform scarcity charging test results:

• A relatively high uniform scarcity charge (50 p/m3) is required to induce a significant change
in the investment plan.

• As the scarcity charge increases, there is a switch from more to less scarce sources but no
new transfers are built until the charge is exceptionally high (115 p/m3).

• With high scarcity charges (90 p/m3 and higher), coastal aquifer storage and recovery and
desalination plants are built in zones with surpluses in order to achieve large existing resource
reductions.

It is important to emphasise again that Sussex North is the only water resource zone in the
Central Area with a deficit, which affects the optimisation and therefore the resulting investment
plan. However, we can conclude the following:

Using uniform scarcity charges is effective at leaving water in the
environment, but does not necessarily result in an increase in
trading and transfers.

“ It is important to emphasise again that Sussex North is the
only water resource zone in the Central Area with a deficit, which
affects the optimisation and therefore the resulting investment
plan ”



3.2 DIFFERENTIAL SCARCITY CHARGES BASED ON EA
CATCHMENT WATER AVAILABILITY STATUS

Classifying each source

Although we can gather useful insights from uniform scarcity charging, relative scarcity is not
uniform across the Central Area zones (according to the EA’s CAMS water availability status
classifications).

In order to capture this reality, and determine what impact more accurately reflecting these
relative scarcities has on the potential value of interconnections to address environmental
concerns, we appraised our water source options using scarcity charges which differ across
sources.

We developed a simple scarcity class system with four possible scarcity class categories, as
illustrated in Table 3.2. Existing sources in each zone were put into one of the three categories
based on the EA classification of that zone – the category for each zone is shown in Figure 3.4.
Each new source was put into one of the four categories depending on our assessment of the
scarcity in that source.

RESULTS AND IMPLICATIONS
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Table 3.2
Mapping between our

Scarcity Charge categories
and the EA Water
Availability Status

Categories
Source: Southern Water

Figure 3.4
Central Area Zones Colour-

Coded to Reflect our
Scarcity Categories

Source: Southern Water
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We then assigned each source a scarcity charge based on these categories. Some new sources
were assigned a zero scarcity charge (eg desalination). Sources in the ‘high’ category were
assigned charges five times greater than those in the ‘low’ category, and those in the ‘medium’
category two times higher.

The proportions were chosen to reflect the wide variation in environmental damage between
abstractions which are in a highly scarce region compared with those in a region which has more
water available, but the sensitivity to the exact ratio is a worthwhile area of further research.

As before, transfers will reflect the scarcity class of existing abstractions in the donor zone –
although we assume that the import from Thames Water involves a zero scarcity charge.

Changes in water sourcing – aggregate across the Central Area

Figure 3.5 illustrates the changes in aggregate water sourcing across the Central Area (ie the
three zones in aggregate) in the year 2020, and how this depends on the scarcity charges.

In this case:

• The first significant change to the investment plan occurs when the ‘low’ scarcity charge is
just 2 p/m3 (‘medium’ is 4 p/m3 and ‘high’ 10 p/m3). A new transfer is operated from Sussex
Worthing to Sussex Brighton and existing abstractions in Sussex Brighton (the scarcer zone)
are reduced. Water is redistributed around the area, increasing abstraction in more abundant
areas and reducing it in more scarce areas.

• As scarcity charges increase, first desalination, and then wastewater re-use schemes are
constructed.

• At scarcity charges of 24/48/120 p/m3 (low/med/high), there is a wastewater re-use scheme
built in Sussex North so that less water needs to be transferred there (as Sussex North is the
relatively least scarce region) and also so that we can transfer additional water to Sussex
Brighton.

Figure 3.5
Changes in 2020 in Water

Sourcing across the Central
Area, resulting from using
Scarcity Charges based on

Scarcity Category
Source: Southern Water



Investment plans for each zone

A summary of the investment plan in each zone is shown in Table 3.3.

Compared to the uniform scarcity charge plan from Table 3.1, the main differences are:

• In the differential scarcity tests, the first significant change occurs at a much lower scarcity
charge, transfers are utilised more (for moving water from less to more scarce zones), there
is a lower use of desalination and wastewater re-use schemes (which only come in for the
higher scarcity values).

• There is a smaller overall reduction in the use of existing resources.

Changes in costs and savings

Figure 3.6 shows the changes in costs and savings (financial and non-financial) for various
measures of interest. Compared with uniform scarcity charges, the profile of the increasing asset
costs is less punctuated and results in overall lower customer bill increases than uniform scarcity
charging.

At a differential scarcity charge of 2/4/10 p/m3, there is a negligible increase in costs; at
16/32/80 p/m3, costs increase by less than £1 million or a 0.3% increase on customer bills;
and, with a 24/48/120 p/m3 differential scarcity charge, costs increase by about £7 million,
or a 3.2% increase in customer bills.

RESULTS AND IMPLICATIONS
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Table 3.3
Summary of Investment

Plans with Scarcity Charges
based on Scarcity Category

Source: Southern Water

Figure 3.6
Changes in Costs and

Savings in 2020, resulting
from using Scarcity Charges
based on Scarcity Category

Source: Southern Water
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Figure 3.7
Sensitivity Analysis

Test Setup
Source: Southern Water

Differential scarcity charging summary

To summarise the findings from the differential scarcity charge modelling:

• For a relatively low differential scarcity charge (2/4/10 p/m3), a new transfer is built to move
water from a less to more scarce zone.

• As the scarcity charge increases, the use of transfers changes to ensure that more water is
moved to the most scarce region and less water is moved to the least scarce region.

• With quite high scarcity charges (21/42/105 p/m3), a desalination plant is built in the most
scarce region along with a transfer to move additional water to this region.

• Transfers are preferred to desalination and wastewater re-use in the intermediate range of
scarcity values and remain in the investment plan for the highest scarcity charges.

The main implication from this set of modelling can be stated as follows:

Differential scarcity charging can result in transfers being chosen
to move water from less to more scarce regions.

3.3 SENSITIVITY ANALYSIS

Scarcity Categories

We analysed how sensitive the investment plan was to the relative scarcity of the zones. In our
main setup, Sussex North was the least scarce zone and it also had the largest forecast supply-
demand deficit, while Sussex Brighton was the most scarce zone and had a forecast surplus.
We investigated how the investment plan would change if Sussex North was the most scarce
zone, and Sussex Brighton the least scarce.

Figure 3.7 illustrates how we swapped the scarcity categories. Note that we only swapped



categories for existing sources – new sources retained their specific assessed scarcity
classifications.

Table 3.4 shows a summary of the investment plan.

• The first significant change occurs when the differential scarcity charge is 7/14/35 p/m3. A
less scarce abstraction is built in Sussex North so that existing resources can be further
reduced.

• As a scarcity charge of 11/22/55 p/m3, additional resources are built in Sussex North,
including a wastewater re-use scheme.

• At a scarcity charge of 23/46/115 p/m3, two additional transfers are built so that a very large

amount of water is made available to Sussex North, which allows for a correspondingly large
reduction in existing resources.

Compared to the investment plan in Table 3.3 with the regular differential scarcity categories:

• The investment plan is sensitive to the relative scarcity of the zones, both in terms of what
scarcity charge levels result in changes (for example, in the regular version, there is an
investment plan change at a very low scarcity value) and the composition of those changes
(ie the regular version investment plan moves towards desalination and wastewater re-use
while the swapped version favours wastewater re-use and additional abstractions).

• Which transfers are chosen is quite sensitive to the relative scarcity (and deficits) of the zones
(eg in the regular version, the Sussex Worthing to Sussex Brighton transfer comes in early and
stays on throughout, while in the swapped version, all transfers go to Sussex North, including
the Thames Water import).

To summarise the findings for the sensitivity tests for differential scarcity charging:

• When the zone with the deficit is also the most scarce, the schedule of investments is focused
on making additional water available in that zone (ie all transfers and new abstractions that
were built made water available in Sussex North).

• Desalination was not chosen in the sensitivity tests.

• The investment plan changes at different scarcity charge values relative to the regular
differential scarcity charge version.

RESULTS AND IMPLICATIONS
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Table 3.4
Summary of Investment

Plans with Scarcity Charges
based on Scarcity Category,

with existing sources’
categories for SB and SN

swapped
Source: Southern Water
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The overall implication from this set of findings is as follows:

Which transfers are chosen and the overall investment plan are
sensitive to the relative scarcities and deficits among the zones.

3.4 SUMMARY OF MODELLING FINDINGS AND ASSESSMENT
OF SCARCITY CHARGES

To summarise the integrated set of scarcity modelling findings:

• Uniform scarcity charges are effective at leaving water in the environment, but do not
necessarily result in an increase in trading and transfers.

• Differential scarcity charges result in new transfers being built to move water from less to
more scarce regions.

• The overall investment plan is sensitive to the relative scarcities and deficits among the zones.

• The scarcity charge needs to be very high before long-distance, costly imports are chosen,
especially if local transfer infrastructure is already available.

• In these zones, the availability of desalination and wastewater re-use acts as a limiter on the
economic viability of transfers.

• Environmental benefits can be attained for a small change in the solution cost.

With these findings in mind, our overall assessment of scarcity charges is that they provide an
effective mechanism for ensuring company decision making integrates environmental concerns.

Incorporating these into water resource management planning is one means of addressing the
current planning framework’s limitation of not completely reflecting the opportunity cost of
existing and potential water abstractions.

If scarcity charges were to be incorporated into water resource management planning (which
Southern Water supports), this would be better done on a differential basis (ie with scarcity
charges reflecting the relative scarcities of water resource zones) as this allows for a more
accurate reflection of environmental concerns, enables a more appropriate company response
and reveals more fully the potential value of interconnection.

Importantly, scarcity charges need to be applied to new and existing resources, as only by
considering all of a company’s abstractions (and not just the ones required to meet the
incremental supply-demand balance) can we move to an optimal, environmentally sustainable
water supply system in the future.

SUMMARY OF CONTRIBUTIONS AND
NEXT STEPS
We believe that scarcity charges can and should have a role to play within the water resource
management planning framework as they better reflect the opportunity cost of abstracting from
the environment and help better inform the selection of schemes which not only meet the
demands over the next 25 years but also put the existing asset base onto a more sustainable
footing.

The work we have presented in this paper will be further developed over time but we hope that
it will provide the stimulus to continue to evolve the decision making framework.
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APPENDIX A: PERIODICAL
REPRESENTATION OF THE CHANGING
INVESTMENT PLANS ACROSS THE AREA
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Figure A.1
Base Plan with Zero

Scarcity Charge: A single
transfer is operated and an
abstraction built to meet

the deficit in SN
Source: Southern Water

Figure A.2
Plan with 50 p/m3 Scarcity
Charge: Wastewater re-use
is built in SN & additional
resource reductions are

made in SW
Source: Southern Water
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Figure A.3
Plan with 90 p/m3 Scarcity
Charge: Coastal ASR and a
desalination plant are built

in SW
Source: Southern Water

Figure A.4
Plan with 105 p/m3 Scarcity

Charge: An additional
desalination plant is built in

SB
Source: Southern Water

Figure A.5
Plan with 115 p/m3 Scarcity

Charge: The import from
Thames Water is built

Source: Southern Water


