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Executive Summary 
Introduction 

Water Resources in the South East (WRSE) is an alliance of the six water companies in South East England, the Environment 
Agency, Ofwat, Consumer Council for Water, Natural England and Defra, which aims to develop long term plans for securing 
water supplies in the south east. 

This document comprises a review of current non-household demand forecasting methods and recommendations on how to 
improve and update company forecasts.  The recommendations are intended to align with the Water Resources Planning 
Guidelines (WRPG) issued by the Environment Agency for the development of Water Resources Management Plans (WRMPs) 
and the recently published national framework for water resources. 

With the introduction of Open Water on 1st April 2017, details of non-household consumption are provided to WRSE member 
companies from the Central Market Operating System (CMOS) operated by Market Operator Services Ltd (MOSL). There are 
concerns regarding the quality of data provided for non-households contained within CMOS. 

Conclusions 

In general, all WRSE member companies have used methods at WRMP19 that are in reasonable alignment with the preferred 
approach. Many of the divergences, such as those around the consideration of weather, have been considered within the 
modelling and then discounted as having marginal impact. 

The key additional areas that need specific consideration for WRMP24 forecasting are: 

• The use of data derived from CMOS; information from the previous billing systems is increasingly outdated and by 
2024 the last year of non-MOSL consumption data will be 8 years old 

• Accounting for the potential impacts of water efficiency improvements due to the retail market, beyond long term 
trends already present within the model 

• Any influences of the Covid-19 pandemic on long-term trends in non-household consumption 

Overall, the modelling carried out by companies is reasonable, but should ideally be refreshed by WRMP24 including 
reconciliation to CMOS datasets and current water balance reporting.  Updated analysis could either be carried out 
individually by WRSE member companies, or as a single project to develop forecasts for the whole WRSE region on a 
consistent basis. 

There are detailed public domain historical data sources in respect of the explanatory factors identified for non-household 
demand forecasting.  Some explanatory factors, in particular regarding the economy, are inherently difficult to forecast. 

All WRMP stakeholders need to recognise that the quality of CMOS data is an issue for non-household demand forecasting. 

There is a general risk associated with models developed from poor quality data producing inaccurate or misleading outputs.  
This is exacerbated when there are changes in data quality over time as the models may reflect changes in data quality, rather 
than trends in the underlying data. 

The following set of industry groupings would form a reasonable stratification that balances data limitations with separating 
out those industries likely to have different underlying drivers for non-household consumption: 
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• Agriculture (and other weather dependent industries) 
• Non-service industries (excluding Agriculture) 
• Service industries – population driven 
• Service industries – economy driven 
• Unclassified 

It is clear that reporting year 2020-21 will be unusual in terms of both the macro-economic climate and non-household 
consumption.  The important aspects to consider for non-household demand forecasting to support WRMPs and regional 
planning are any long-term impacts of the current recession and the growth trajectory thereafter. 

Climate change scenarios need to be included for Agriculture and any other industries where weather is shown to be a 
significant explanatory factor for consumption, to identify their impact on consumption. 

There is limited evidence to date of a step-change in water efficiency trends as a result of Open Water.  In the absence of any 
evidence to the contrary, it is reasonable to treat a projection of historical trends as the base case for scenario analysis. This is 
consistent with the national framework which includes a central scenario for demand reduction in line with current water 
resources management plans. 

The national framework report also considers a low demand scenario with a 4% reduction in non-household consumption by 
2050 compared to the base case.  In the absence of further evidence, this would represent a reasonable assumption for a 
water efficiency scenario driven by Government policy to reduce water demand.   

There is more reason for water companies to align non-household approaches now than historically, because of the need to 
align with regional planning as part of the national framework. 

Recommendations 

WRSE member companies should make use of the available data sources in respect of explanatory factors as part of updating 
non-household consumption models. 

All stakeholders involved in the non-household retail market should work together to improve the quality of CMOS data for 
mutual benefit. 

WRSE member companies should use the identified industry groupings as the basis for stratification.  An alternative 
stratification could be used if this is shown to provide a better model. 

WRSE member companies should take account of the national framework guidance on water efficiency for non-households 
and collaborate with other key stakeholders to implement its recommendations in this area. 

WRSE member companies should in general adopt a standard set of scenarios and assumptions regarding economic growth, 
except where there are specific issues to a particular area of supply that need to be accounted for.  

In respect of long-term impacts on non-household consumption resulting from the Covid-19 pandemic and associated 
recession, companies should monitor levels of consumption following the expected initial economic recovery and make an 
adjustment to the forecast where this is justified by the data. 

WRSE member companies should use the information within the UKCP18 datasets to develop scenarios of climate change for 
incorporation where weather is shown to be a significant influence on consumption. 

WRSE member companies should monitor observed non-household consumption against model outputs over the long term 
as part of understanding the extent to which water efficiency is being achieved. 
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WRSE member companies should identify whether there are any major customers that should be treated separately because 
they have a significant impact on the supply-demand balance for a WRZ.  It may be appropriate to model scenarios related to 
these customers if they are likely to impact on the preferred option selection. 

WRSE member companies should decide whether the benefits of building a single model outweigh the benefits of retaining 
ownership of individual models. In either case, it is important to ensure that there is alignment between the approaches 
taken, assumptions made, and the scenarios developed. 
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1 Introduction 
Water Resources in the South East (WRSE) is an alliance of the six water companies in South East England, the Environment 
Agency, Ofwat, Consumer Council for Water, Natural England and Defra, which aims to develop long term plans for securing 
water supplies in the south east. The water companies are: 

• Affinity Water 
• Portsmouth Water 
• SES Water 
• South East Water 
• Southern Water 
• Thames Water 

WRSE has commissioned Ovarro DA Ltd (“Ovarro”) to review current non-household demand forecasting methods for the 
entire WRSE region for the period to 2100 and make recommendations on how to improve and update company forecasts.  
The recommendations are intended to align with the Water Resources Planning Guidelines (WRPG) issued by the 
Environment Agency for the development of Water Resources Management Plans (WRMPs) and the recently published 
national framework for water resources. 

The previous WRMPs submitted in 2014 and 2019 are referred to as WRMP14 and WRMP19 respectively.  The forthcoming 
WRMP is referred to as WRMP24. 

The report refers to demand forecasting as this is the most commonly used term.  The focus is on non-household 
consumption, which typically comprises approximately 99% of non-household demand.  It is assumed that adjustments in 
respect of supply pipe leakage on non-household properties will be made by water companies where required for reporting.  
These are considered negligible for the purposes of this project. 

With the introduction of Open Water on 1st April 2017, details of non-household consumption are provided to WRSE member 
companies from the Central Market Operating System (CMOS) operated by Market Operator Services Ltd (MOSL). There are 
concerns regarding the quality of data provided for non-households contained within CMOS. 

This document comprises the final report for the project.  The intended audience for this document is Alison Murphy and 
WRSE colleagues on the project steering group. 
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2 Review of current methods 
Similar principles underpin the methods used by all water companies in England & Wales.  The historical non-household 
consumption is analysed to understand the trends therein and impacts of explanatory factors.  This information is then used 
to develop a forecast of future consumption from a base year consumption derived for the planning scenario under 
consideration. 

The differences between companies relate to the level of detail and structure of modelling applied.  In the simplest case, a 
forecast that consumption will remain constant at current levels was applied.  Other companies developed models 
incorporating time trends, explanatory factors (such as local population, economic factors and weather) and geographic 
location.  Scenarios, for example regarding different levels of economic and population growth, are considered by a number 
of companies. 

The following sections review the components of the current methods used by water companies for non-household demand 
forecasting. 

An outline of the method applied by each company is provided in Appendix A.  The methods used by the WRSE member 
companies are reviewed against the preferred approach identified by the review. 

2.1 Historical consumption data source 
The source for consumption data used for non-household demand forecasting at WRMP19 was, in general, the water 
company systems used for billing prior to Open Water. 

For future analysis, CMOS is expected to be the main source of consumption data, at least in respect of April 2017 onwards. 
The implications of this are discussed in section 4 below. 

The main issue in relation to Open Water reported at WRMP19 was the need to reconcile historical reporting to the new 
definition of non-household customers as those being eligible for the Open Water market.  The need for reconciliation across 
the start of Open Water is considered as part of section 4. 

2.2 Industry type stratification 
Different industries will use water in different ways for different purposes and therefore disaggregation into industry types is 
useful for understanding this.  In particular, service industries (e.g. financial services, education and health) are seen as 
fundamentally different from non-service industries (e.g. agriculture, manufacturing and construction).  Non-households are 
generally classified using the Standard Industry Classification (SIC) published by the Office for National Statistics (ONS), with 
the latest version referred to as SIC2007. 

For non-service industries, water is often a fundamental input into the process and therefore water consumption is directly 
related to the economic output.  Explanatory variables such as Gross Value Added1 (GVA) are therefore relevant.  In the 
specific case of agriculture, in particular arable agriculture, weather can be a substantial explanatory factor for consumption.  
Weather impacts are discussed further in section 2.7. 

For service industries, water consumption is more commonly used by individuals in the course of the services being delivered.  
Whilst there may be relationships to economic output (e.g. hotel consumption will be influenced by the number of guests) or 

 

 
1 Gross Value Added is a measure of the value of goods and services produced in a particular region and/or industry sector. 
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weather (e.g. for watering golf courses), in general the number of employees is likely to be a stronger influence on water 
consumption than the value of the output. 

Employment and GVA in services and non-services are showing different trends in London and SE England.  As shown in the 
data for Thames Water presented in Figure 1 (which further subdivides non-services into 3 groupings), different trends in non-
household consumption are also observed. Depending on where and how water is being used, any associated increases and 
decreases in water consumption may not cancel out. 

 
Figure 1 Historical consumption by industry grouping in Thames Water (source: Thames Water, Ovarro) 

 

Within service industries, the underlying drivers for growth differ.  For industries including education and health, the local 
population is a key driver for the size of the industry.  For industries such as financial services, the state of the economy is a 
more significant driver. 

For 5 of the WRSE member companies, non-household consumption is predominately from service industries (70%+ of 
volumes assigned to a known industry); SEW is the exception with over 50% of non-household consumption assigned to non-
service industries. 

Assigning non-household properties to an industry can be difficult.  An unclassified group has typically been included in the 
analysis used for WRMP19 which can be substantial; in the case of Affinity Water for example, this comprised 36% of base 
year consumption. 

The switch to the CMOS datasets being the main source of non-household consumption data has implications for the ability 
of water companies to develop a robust dataset of consumption stratified by industry.  This is discussed in section 4. 

An alternative approach disaggregating customers according to volumetric consumption bands was considered by at least 
one water company for WRMP19.  This has the potential advantage of avoiding the requirement for an industry type dataset.  
However, it may be difficult to determine how to handle customers that are close to the consumption band boundaries, in 
particular if they vary across the boundary in the historical dataset.  This approach may also group together non-households 
with very different drivers regarding future consumption and hence it may be difficult to produce a robust model.  

Companies should develop datasets stratified by industry type where possible to support analysis. 
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2.3 Geographical stratification 
There are reasons why geographic location may be a significant influence on consumption of otherwise similar industries if 
these are spread over different parts of the country.  Behaviours of individuals consuming water may differ, as may weather 
and climate.  Local economic factors may have influenced the level of investment in water-efficient technologies. 

In general, industry type is more likely to explain consumption than geographic influences within SE England where variation 
in weather and behaviour would be expected to be limited.  However, there may be instances where geographic influences are 
significant, for example between urban areas (particularly London) and rural areas, or over larger distances.  Geographical 
stratification may also be a useful proxy for industry type, particularly if industrial datasets are limited. 

Companies should already be assigning non-households to a particular WRZ as part of routine water resources management. 

Companies should include geographical stratification within their model structure where this is shown to be significant, e.g. to 
reflect genuine differences in climate, or as a surrogate in the absence of detailed industry data. In any case companies need 
to be able to produce forecasts at a WRZ level for reporting. 

2.4 Explanatory variables for modelling 
GVA and time trends are the most common explanatory variables used in forecasting models.  The inclusion of a time trend is 
considered to cover factors such as water efficiency that have a significant influence on consumption but for which a specific 
variable is not available. 

Historical GVA data is readily available disaggregated both spatially and by industry2.  However, forecasting GVA is inherently 
difficult with forecasts generally only being available for up to 5 years and in any case with a low degree of confidence.  
Historical evidence would suggest that GVA for non-service industries is generally more difficult to forecast than for services.  
Figure 2 shows the much greater impact that the 2008-09 financial crisis had on the GVA for non-service industries in the 
South East. 

 

 

 
2 Note that there are alternative approaches for calculating GVA that yield slightly different results.  The analysis in this report 
uses the Balanced measure of GVA reported by the ONS, with volumes calculated in the prices of a reference year using the 
Chained Volume Measure (CVM) approach. In effect, this series removes the effect of price change (e.g. resulting from 
general inflation). 
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Figure 2 Historical GVA trends in South East England (source: ONS) 

 

Time trends are easy to extrapolate, but some companies raised concerns regarding whether continuation of current trends is 
feasible in all cases. 

Population has been included as an explanatory factor in some company models, particularly as the sizes of some service 
industries (e.g. education and health) are likely to be directly related to the size of the local population.  Local population is 
less relevant to non-service industries.  Population estimates are readily available to water companies historically, directly 
linked to company boundaries and already forecasted as part of the water resources planning process.   

Industry employment can be potentially more relevant than population and is readily available historically disaggregated by 
region and industry.  Employment is harder to forecast; whilst most industries show relatively steady trends over time as 
suggested by Figure 3, the inclusion of an employment variable that is forecasted as a linear trend over the long-term horizon 
may be of little benefit over simply including a time trend. 
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Figure 3 Historical employment trends in South East England (source: ONS) 

 

Unemployment has also been used as a measure of the economic context in models.  It is readily available at regional level 
historically.  However, unemployment is difficult to forecast and does not follow clear trends over time.  It may therefore be of 
limited use for forecasting trends in future consumption but may be helpful for looking at scenarios if it can be shown to be a 
significant explanatory factor. 

Water price has been suggested as an explanatory factor historically by UKWIR research3 and used in WRMP19.  Given that 
this is less well-defined following the introduction of the Open Water market, it is now less likely to be useful as a model 
variable. 

Overall, companies should carry out exploratory analysis to identify which variables are significant in explaining variations in 
consumption. 

2.5 Model structure 
Companies have found the model form and level of disaggregation can have a material impact on the forecast. One 
explanation for this is that historical trends in a particular industry may not be applicable to the wider customer base and 
hence a more robust forecast is obtained when these are separated out. 

Some companies have tried separating out trends in per-property consumption and property counts for forecasting.  In at 
least one case, this led to an extreme forecast that was rejected as unlikely. Given that the primary value for non-household 
forecasting is the overall consumption, it is considered appropriate to forecast this directly.  An average per-property 
consumption value combines a wide variety of disparate property types across different industries and therefore has limited 

 

 
3 Forecasting Water Demand Components – Best Practice Manual (UKWIR Report Ref: 97/WR/07/1) 
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meaning.  If a value for average per-property consumption is required, this can be derived from the total consumption and 
property counts that are more tangible. 

Some companies have used an averaging approach to combine the results of alternative models forecasting different trends.  
Whilst it would be useful to understand the drivers behind the different forecasts observed, and hence which is more likely to 
be observed in practice, this potentially limits the extent of likely error in forecasts compared to choosing a forecast at the 
extreme of the resulting range. 

Different WRZs within companies are seeing different trends in non-household consumption and therefore the model needs 
to be sufficiently detailed to pick this up. 

Companies should use statistical methods to determine the goodness-of-fit of alternative model forms and hence identify a 
model structure and set of variables that best explain the variations in consumption observed historically. 

2.6 Non-standard customers 
Companies generally consider specific major customers as special cases where these comprise a material component of 
overall WRZ consumption.  There are historical examples where closure, opening or substantial change in a major customer 
has had a material impact on overall WRZ consumption. 

Companies should identify whether there are any major customers that should be treated separately because they have a 
significant impact on the supply-demand balance for a WRZ.  If there is no specific reason to forecast a major customer 
separately, then it is reasonable to include it as part of the more general consumption. 

Some companies supply non-potable water for which forecasts are also required, though no examples of this have been 
identified in the WRSE member companies.  These can be forecasted in a similar manner if required, for example as effectively 
a separate WRZ or single major customer. 

Some non-households currently use non-public water supplies or may consider doing so in the future.  In principle, these need 
to be considered for the impact on the non-household demand forecast.  In most cases, the impact is considered likely to be 
limited. 

2.7 Weather impacts and climate change  
The UKWIR report on Climate Change (13/CL/04/12) cited Agriculture and Horticulture as the only industry where climate 
change adjustments were justified by the available evidence.  A case study in South East England suggests an increase in 
public water supply consumption for these industries of 7-14% by the 2050s. The report noted that water use by other non-
household customers may be affected by variations in weather, but the available data for the project did not provide 
conclusive evidence. 

The analysis carried out for the UKWIR report used logged datasets from customers permanently logged for leakage targeting 
reasons.  Standard meter readings may not be sufficient to support the modelling of weather impacts unless these are at least 
monthly in frequency.  It may, however, be possible to demonstrate significant impacts of weather from standard 
consumption datasets using, for example, an annual time-series of summer rainfall. 

Daily, or more frequent, data is likely to be required if specific analysis of non-household consumption during critical periods is 
required.  

Companies should include weather variables for those industries and/or areas where this can be shown to be a significant 
factor in modelling non-household consumption. 
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2.8 Base year reconciliation 
The modelling is in general undertaken using consumption data from properties, prior to adjustments for Supply Pipe 
Leakage, Meter Under-Registration and Maximum Likelihood Estimation reconciliation of the water balance.  The difference 
in the total volumes will need to be reconciled with suitable adjustments applied, so that the base year volumes reconcile.  
The Supply Pipe Leakage component of total non-household water delivered will need to be identified separately for 
reporting as part of total leakage. 

Data regarding consumptions from prior to Open Water retail separation will typically reflect the previous definition of non-
households that additionally included predominantly domestic properties that did not comprise a single household.  The 
properties will largely have been identified as part of the Open Water process.  Companies will need to exclude these 
properties from the dataset and more generally ensure that the base year consumption estimate aligns to the non-household 
properties reported as such in the water balance. 

Any weather-related components to the model, as discussed in section 2.7, will need to be incorporated in deriving the base 
year value for each demand planning scenario under consideration (e.g. DYAA, DYCP). 

2.9 Scenarios and uncertainty  
Review of previous forecasts against observed consumption is a useful exercise to inform planning.  A number of reviews of 
WRMP14 forecasts carried out for WRMP19 highlighted that the return of consumption levels to the long-term trend 
following the financial crisis in 2008 was quicker than expected.  However, in some areas, the consumption remained at a 
lower level predominantly because of the closure of one or more major customers. 

The unusual consumption patterns for 2020-21 created by the Covid-19 pandemic will provide an interesting comparison with 
the forecast.  However, it is the extent to which there are long-term effects that are of most relevance for the WRMP and this 
is unlikely to be clear in time for WRMP24. 

A number of companies at WRMP19 referred to uncertainties associated with Brexit.  Economic forecasts and their 
implications for non-household consumption currently remain particularly uncertain as a result of the Covid-19 pandemic in 
addition to Brexit.  Scenarios regarding economic growth should be considered, particularly where this is shown to be a 
significant influence on consumption. 

One issue highlighted by the Covid-19 pandemic is the potential substitution of non-household consumption with household 
consumption as a result of increased home-working.  It remains unclear as to whether there will be a step-change in 
homeworking in future and in particular regarding the extent of this.  Any scenarios considered should be applied consistently 
with household consumption to avoid any substitution of consumption being missed or double-counted. 

Population scenarios based upon those developed for household demand forecasting should be considered, particularly 
where this is shown to be a significant influence on consumption. 

Climate change scenarios can be modelled for those industries and/or areas where weather is shown to be a significant factor, 
although in general the impacts are likely to be limited. 

It may be appropriate to model scenarios related to major customers where these have a significant impact on the WRZ 
supply-demand balance. 

There is a need to present a central scenario for reporting.  For those industries that are dependent on more uncertain 
parameters, for example related to the economic context, it may be difficult to determine a central forecast.  Some 
companies have used an averaging approach to derive a central forecast.  This may be sufficient if the options selection 
process is more driven by the scenarios output, for example with a gated approach that is flexible to accommodate alternative 
scenarios. 
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Specific guidance on recommended scenarios is provided in section 6. 

2.10 Impact of Open Water on consumption 
Two of the proposed benefits of Open Water retail separation are the introduction of more tailored prices and increased 
incentives for offering water efficiency advice4. The overall impact this might have on consumption is uncertain, since more 
tailored prices could include a reduction in the marginal cost of water to a business leading to a reduced incentive to reduce 
consumption. Conversely, the increased incentives for water efficiency could result in consumption reductions. 

There is limited evidence to date of a step-change in water efficiency trends as a result of Open Water.  Companies should 
include alternative assumptions regarding water efficiency as part of scenario analysis. 

2.11 Unmeasured non-households 
The proportion of consumption associated with unmeasured non-households is generally small.  The observed range amongst 
WRSE companies is 2.5%-9.3% of total non-household consumption. 

Some companies assume constant average per-property consumption for unmeasured non-households, whilst others have 
based the unmeasured forecast on the trends in the measured forecast.   

Measured trends may not be applicable to unmeasured non-households because of the influences of both brand-new 
properties and new occupiers redeveloping properties and potentially becoming metered at that time. In particular, there is 
possible double counting of historical switchers from unmeasured status contributing to the historical dataset for measured 
consumption. 

Forecasting the unmeasured non-household consumption as constant per-property is likely to be sufficient, given the limited 
information available and the relatively small proportion of consumption associated with these. 

2.12 Summary of preferred approach 
The preferred approach is summarised in Table 1. 

 
Table 1 Preferred approach to forecasting 

Component Preferred approach 

Historical consumption 
See section 4 regarding extracting historical consumption from CMOS and reconciling to 
preceding datasets. 

Industry type stratification 
Companies should develop datasets stratified by industry type where possible to support 
analysis. 

Geographical stratification 

Companies should include geographical stratification within their model structure where 
this is shown to be significant, e.g. to reflect genuine differences in climate, or as a surrogate 
in the absence of detailed industry data. In any case companies need to be able to produce 
forecasts at a WRZ level for reporting. 

 

 
4 https://www.open-water.org.uk/about-open-water/the-benefits/  
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Component Preferred approach 

Explanatory variables for 
modelling 

Companies should carry out exploratory analysis to identify which variables are significant in 
explaining variations in consumption. 

Model structure 
Companies should use statistical methods to determine the goodness-of-fit of alternative 
model forms and hence identify a model structure and set of variables that best explain the 
variations in consumption observed historically. 

Non-standard customers 

Companies should identify whether there are any major customers that should be treated 
separately because they have a significant impact on the supply-demand balance for a WRZ.  
If there is no specific reason to forecast a major customer separately, then it is reasonable to 
include it as part of the more general consumption. 
Some non-households currently use non-public water supplies or may consider doing so in 
the future.  In principle, these need to be considered for the impact on the non-household 
demand forecast.  In most cases, the impact is considered likely to be limited. 

Weather impacts and 
climate change 

Companies should include weather variables for those industries and/or areas where this can 
be shown to be a significant factor in modelling non-household consumption. 

Base year reconciliation 

Companies will need to ensure that the base year consumption estimate aligns to the non-
household properties reported as such in the water balance. 
Any weather-related components to the model, as discussed in section 2.7, will need to be 
incorporated in deriving the base year value for each demand planning scenario under 
consideration (e.g. DYAA, DYCP). 

Scenarios and uncertainty Specific guidance on recommended scenarios is provided in section 6. 

Impact of Open Water on 
consumption 

There is limited evidence to date of a step-change in water efficiency trends as a result of 
Open Water.  Companies should include alternative assumptions regarding water efficiency 
as part of scenario analysis. 

Unmeasured non-
households 

Forecasting the unmeasured non-household consumption as constant per-property is likely 
to be sufficient, given the limited information available and the relatively small proportion 
of consumption associated with these. 

 

2.13 Alignment of methods used by current WRSE member companies 
In general, all WRSE member companies have used methods at WRMP19 that are in reasonable alignment with the preferred 
approach. Many of the divergences, such as those around the consideration of weather, have been considered within the 
modelling and then discounted as having marginal impact. 

The key additional areas that need specific consideration for WRMP24 forecasting are: 

• The use of data derived from CMOS; information from the previous billing systems is increasingly outdated and by 
2024 the last year of non-MOSL consumption data will be 8 years old 

• Accounting for the potential impacts of water efficiency improvements due to the retail market, beyond long term 
trends already present within the model 

• Any influences of the Covid-19 pandemic on long-term trends in non-household consumption 

Overall, the modelling carried out by companies is reasonable, but should ideally be refreshed by WRMP24 including 
reconciliation to CMOS datasets and current water balance reporting.  Updated analysis could either be carried out 
individually by WRSE member companies, or as a single project to develop forecasts for the whole WRSE region on a 
consistent basis. 
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3 Data sources for updating forecasts 
3.1 Details of available data sources 
The availability and quality of consumption datasets is discussed in detail in section 4. 

The data sources in respect of explanatory factors; including both historical datasets and availability of forecasts are identified 
in Table 2. 

 
Table 2 Available data sources for updating forecasts  

Parameter Source of historical data Source of forecast data 

Population (total) 
Historical reporting provides total 
population estimates at WRZ level 

The WRSE project on Population & 
Property Forecasts provides total 
population forecasts at WRZ level 

Population (non-household) 
Historical reporting provides non-
household population estimates at WRZ 
level 

The WRSE project on Population & 
Property Forecasts provides non-
household population forecasts at WRZ 
level 

Employment 

The ONS provides Employment 
estimates by high-level industry type 
(e.g. Manufacturing; Professional, 
scientific and technical activities) and 
NUTS1 region (e.g. London; South East 
[excluding London]).  Quarterly data 
since March 1996 is available. 

Forecasts beyond a 5-year horizon are 
not generally available.  Short-term 
forecasts and historical trends can be 
used to develop scenarios. Some 
commercial organisations may provide 
longer-term forecasts, but these are 
inherently uncertain.   

GVA 

The ONS provides GVA estimates by 
detailed industry type (e.g. Manufacture 
of textiles; Advertising and market 
research) and NUTS3 region (e.g. 
Croydon; North Hampshire). Annual data 
since 1998 is available. 

Forecasts beyond a 5-year horizon are 
not generally available.  Short-term 
forecasts and historical trends can be 
used to develop scenarios. Some 
commercial organisations may provide 
longer-term forecasts, but these are 
inherently uncertain. 

Unemployment 

The ONS provides unemployment 
estimates by NUTS1 region (e.g. London; 
South East [excluding London]).  
Monthly data is available since April 
1992.  Further disaggregation including 
by age and by gender is available. 

Forecasts beyond a 5-year horizon are 
not generally available.  Short-term 
forecasts and historical trends can be 
used to develop scenarios. Some 
commercial organisations may provide 
longer-term forecasts, but these are 
inherently uncertain. 
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Parameter Source of historical data Source of forecast data 

Weather 

The Met Office provides historical 
weather data at a variety of resolutions.  
Monthly datasets for a selection of 
weather stations are available in the 
public domain; more detailed datasets 
are available including the Had-UK Grid 
datasets5 available under Open 
Government Licence. Available variables 
including temperature (daily minimum, 
maximum and average), rainfall and 
sunshine hours.  Derived variables such 
as soil moisture deficit are available in 
the commercial datasets. 

Scenarios can be derived based upon 
historical observations and climate 
change assumptions.  Further detail on 
incorporating climate change is 
discussed in the UKWIR report on 
Climate Change (13/CL/04/12). 

 

3.2 Summary 
There are detailed public domain historical data sources in respect of the explanatory factors identified for non-household 
demand forecasting.  Some explanatory factors, in particular regarding the economy, are inherently difficult to forecast. 

WRSE member companies should make use of the available data sources in respect of explanatory factors as part of updating 
non-household consumption models. 

 

 
5 https://www.metoffice.gov.uk/research/climate/maps-and-data/data/haduk-grid/datasets  
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4 Review of CMOS data quality 
For future analysis, CMOS is expected to be the main source of consumption data, at least in respect of April 2017 onwards. 
There is a need to ensure that the datasets used for modelling are fit for purpose.  This is considered in the following sections. 

4.1 Quality of available consumption data 
A number of companies have reported issues with obtaining reliable consumption data from CMOS.  Specific concerns 
include: 

• Accuracy of void or occupied status 
• Availability of meter readings, particularly where a property is identified as void in the dataset but may have been 

occupied for some or all of the time since the last available reading 

The lack of availability of meter readings has also been highlighted by Ofwat, who reported6 that 14.4% of meters in March 
2019 had reads more than a year old.  Ofwat and the Environment Agency have jointly written to wholesale and retail 
companies7 to state that Ofwat expects both wholesalers and retailers to fully support targeted initiatives regarding problems 
in the business retail market, including a lack of complete, accurate and timely meter reads. 

Companies are required to derive the annual non-household consumption and water delivered volumes as part of annual 
water balance reporting.  A number of adjustments are reported to the dataset, including: 

• Use of logged datasets for typically large non-households monitored for demand management and night use 
estimation purposes 

• Using meter readings to determine consumption estimates for all properties within the supply region, irrespective of 
whether these are recorded as being occupied or void 

• Assuming that a proportion (e.g. 20%) of properties recorded as void are in fact occupied 
• Excluding negative or infeasibly high consumption values 
• Comparing the current consumption estimate with historical values to exclude outliers 
• Infilling consumption estimates with default or historical values where either meter readings are unavailable, or 

consumption values are considered outliers 
• Assigning a proportion of the volume estimate where the property is only occupied for part of the year 

It is assumed that companies are actively investigating the issues with CMOS data in respect of their own regions and 
attempting to resolve these.  Companies have anecdotally reported an improvement in recent years as investigations are 
undertaken.  The annual water balance reporting and income management process represent drivers for ensuring accuracy of 
datasets.  There is a Retailer-Wholesaler Group8 set up to address the wider market issues. 

It is noted that consumption estimates for 2020-21 may be particularly problematic as a result of circumstances created by the 
Covid-19 pandemic.  Companies reported increases in property counts marked as void or temporarily closed as a result of 
Covid-19 during March 2020 as premises closed for business.  Specific investigations may be required to fully quantify the 
impacts of temporary, and potentially permanent, closures during 2020-21 on non-household consumption.  Again, it is 
assumed that this will be driven by the water balance reporting and income management processes. 

 

 
6 https://www.ofwat.gov.uk/wp-content/uploads/2019/07/State-of-Market-Report-2018-19-Final.pdf  
7 https://www.ofwat.gov.uk/wp-content/uploads/2020/03/20200317-ltr-CEOs-from-Rachel-Fletcher-and-Harvey-
Bradshaw.pdf  
8 https://www.mosl.co.uk/groups/rwg  
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Overall, companies should ensure that any additional validation and verification processes applied to generate consumption 
estimates from CMOS data are incorporated in the datasets used for non-household demand forecasting. 

All WRMP stakeholders need to recognise that the quality of CMOS data is an issue for non-household demand forecasting. 

All stakeholders involved in the non-household retail market should work together to improve the quality of CMOS data for 
mutual benefit. 

4.2 Reconciling prior data 
For WRMP19, companies needed to reconcile historical reporting to the new definition of non-household customers as those 
being eligible for the Open Water market.   

For future forecasts, companies will need to ensure that there is not a step-change across the start of Open Water as a result 
of any discrepancies between the consumption estimates or property assignments before and after the introduction of the 
market. 

There is a general risk associated with models developed from poor quality data producing inaccurate or misleading outputs.  
This is exacerbated when there are changes in data quality over time as the models may reflect changes in data quality, rather 
than trends in the underlying data. 

Ideally, companies would be able to trace the consumption estimates for individual properties back to before the introduction 
of Open Water.  The net numbers of new properties that are not present prior to the introduction of Open Water, after 
subtracting those present prior to the introduction of Open Water, should be reasonably consistent with reported changes in 
property counts.  Any significant discrepancies should be investigated; in general, it is expected that this would have already 
been done as part of reconciling the annual water balance. 

One option that was implemented for WRMP19, was to introduce an indicator variable regarding whether the data was before 
or after the Open Water start date.  This effectively models the extent of any step-change directly, so that this can be 
separated out from any other trends in the modelling.  Ideally, the data would be reconciled so that this is not necessary, but it 
remains a potential approach for handling any aspects of the change that could not be resolved, particularly if the indicator 
variable is shown to be statistically significant. 

4.3 Assigning industry types 
The raw CMOS dataset contains fields for the SIC code classification for each property and the edition of the SIC standard to 
which the assigned code applies. In the datasets reviewed the codes are often missing and the data appears to have 
deteriorated from what was available to companies for WRMP19.   

In principle, individual customers are identifiable to water companies from CMOS data and hence water companies are able to 
assign these to industry types using SIC codes or commercial products for assigning industry types to non-household 
properties. 

In practice, data management regarding the industry type assigned to a particular non-household becomes significantly more 
difficult.  Address details for non-household properties are not always stored in a common format and there is less flexibility 
to adjust these to ensure that they align, for example with the exact format from the Royal Mail Postcode Address File.  It is 
also not possible to record an additional field against a property that comprises an assigned industry type. 

A separate lookup would potentially need to be developed and maintained in order to match the addresses from an industry 
type dataset to the address as formatted in CMOS.  This could be supported by semi-manual processing to identify keywords 
such as ‘school’, ‘farm’, etc. The manual effort required to implement this may make it impractical. 
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Companies should review the extent to which they can develop a view of consumption stratified into groupings based upon 
industry from the available data sources.  If this is not possible then a geographically based stratification may be necessary as 
a surrogate. 

4.4 Preferred industry sectors from CMOS data 
There are clearly differences between service and non-service sectors in terms of patterns of water consumption, and further 
sub-division of the service sector in particular may be useful. The limitations of the CMOS data, together with the desire to 
avoid unnecessary complexity in dividing consumption by sector unless clear differences are seen, means that a simplified set 
of strata is likely to be appropriate. 

The following set of industry groupings would form a reasonable stratification that balances data limitations with separating 
out those industries likely to have different underlying drivers for non-household consumption: 

 
Table 3: Preferred industry groupings identified 

Industry grouping Explanation Equivalent SIC2007 
Sections 

Agriculture (and other 
weather dependent 
industries) 

Agriculture clearly has a stronger relationship to weather than other 
sectors, and therefore if it is significant it warrants separate treatment, 
particularly in the context of climate change scenarios.  There may be 
other weather-dependent industries that behave similarly. 

A 

Non-service industries 
(excluding Agriculture) 

These are again more likely to show trends related to the economy, but 
are likely to contain different trends in patterns of water use and 
efficiency. 

B, C, D, E, F 

Service industries – 
population driven 

Certain areas of the service sector, such as education and health, are 
more likely to be driven by population size rather than measures of 
economic output, and therefore it is worth including these as a 
separate grouping. 

O, P, Q, R#*, S*, T* 

Service industries – 
economy driven 

Other areas of the service sector, such as retail and entertainment, are 
more likely to show trends related to the size of the economy or 
employment. 

G, H, I, J, K, L, M, N 

Unclassified 

Some non-households may not readily be assigned to any of the other 
categories.  It is also unlikely to be possible to assign industry sectors to 
every property, and a significant volume of consumption will not be 
assigned to one of the previous sectors. Care needs to be taken that 
strong trends in this sector are not simply reflecting changes in data 
quality over time. 

U 

# Some sports industries, for example golf courses, may be strongly weather dependent and hence appropriate to group 
together with agriculture.  

* Whilst these industries are likely to predominantly be driven by the local population, they are typically provided by private 
sector organisations and therefore may also be influenced by the economy. 

WRSE member companies should use the identified industry groupings as the basis for stratification.  An alternative 
stratification could be used if this is shown to provide a better model. 
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5 Review of national framework and 
implications 

The national framework published by the Environment Agency9 sets out a strategic direction for the work being carried out by 
regional water resources groups by exploring the range of approaches available to meet the likely pressures. It seeks to 
explore England’s long-term water needs and sets out the scale of action required to ensure resilient water supplies in the 
future and an ambition for restoring, protecting and improving the environment. 

It outlines that each regional group must produce a single plan that builds resilience to a range of uncertainties and future 
scenarios. The regional plans are expected to drive a step-change in water resource planning, including a reduction in non-
household demand. Alongside the focus on water efficiency, the report also considers future non-public supply water use and 
the direct abstraction of water by businesses. 

5.1 Water Efficiency 
The report recommends that regional groups pursue ambitious reductions in non-household demand and contribute to the 
evidence available on the potential savings. Regional groups should “work with non-household water retailers and new 
appointments and variations (NAVs) to align their approaches to planning, reducing demand, forecasting and monitoring 
non-household water use”. 

The report correctly identifies that within current water resource management plans there are already assumptions of 
increasing water efficiency by businesses, since the plans suggest in aggregate a slight reduction of overall non-household 
demand against an assumption of increased economic output. 

The modelling carried out in the National Framework report then makes an assumption of potential savings of ‘half the 
savings achievable by reducing household consumption’.  This effectively translates to a 4% reduction in non-household 
consumption in the low demand scenario identified as including more ambitious reductions than are currently planned 
through water efficiency.  The report points to further work being required to understand non-household demand and the 
setting up of a sub-group of the senior steering group and Water UK to improve modelling and projections. 

The report acknowledges that the retail market is still in its infancy, but there is an anticipation that regional groups and 
retailers will work together, exchange information and improve the monitoring, understanding and planning of non-
household demand. However, the Appendix that considers barriers to collaboration does not list a single retailer among those 
stakeholders consulted, possibly highlighting the difficulty in liaising with multiple competing organisations.  

The progress on non-household efficiency should be tracked by Regional Groups in the same way as household efficiency to 
ensure that assumed efficiencies are being realised. 

Given that it is unclear as to the extent to which potential water efficiency savings will be realised in practice, and the fact that 
there are limitations as to the extent that this can be influenced by water companies, it remains appropriate to identify the 
impact of alternative assumptions regarding water efficiency through scenarios. 

 

 
9 https://www.gov.uk/government/publications/meeting-our-future-water-needs-a-national-framework-
for-water-resources  
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5.2 Non-public supply water use 
The report examines the likely future requirements outside of the public water supply. In the WRSE region, there is a forecast 
demand for water from non-public consumptive abstraction of water of 175 Ml/d in 2050, representing a small increase from 
the current estimate of 153 Ml/d.  The 2050 value primarily comprises Agriculture (30%), Power generation (20%) and Industry 
(32% - paper and pulp, golf courses).  An upper scenario of approximately 200 Ml/d has also been considered. 

The key impact on the forecasting of the non-household element within the public water supply of this potential increase will 
be the degree to which any non-public water abstraction is substituted with public water supply. This might become more 
significant if greater restrictions are imposed around direct abstraction by businesses.  The national framework report states 
that abstractors should not assume they can always meet future growth using volumes of water held on their licences but 
historically unused. 

The national framework report identifies that the demand from water from the paper and pulp industry could exceed the 
licensed quantity under the upper scenario.  There is a particular cluster of paper and pulp production in North Kent that may 
impact on local water resources.  The south east also includes significant trickle irrigation which has historically been exempt 
from licensing, including the rapidly developing soft fruit industry.  The water demand of historically exempt sectors is not 
fully represented in the national framework analysis, which was based on historical abstraction.  

Increases in population (and hence food demand) and climate change are likely to drive an increase in irrigation generally.  
Some types of new energy generation technologies (e.g. carbon capture and storage) that may be adopted in future have 
substantial associated consumptive water use.  Increased abstraction combined with the impacts of climate change present a 
particular risk to the environment that could potentially drive a shift to the public water supply. 

More generally, the national framework report notes that understanding of how water demand is likely to change outside the 
water industry is low. It recommends that water using sectors (including agriculture, industry and power) should prioritise 
further work in this area to engage meaningfully in regional planning and allow them to increase their resilience in future.  It 
anticipates that trade associations will assist in developing the evidence, planning, and reducing water consumption by their 
members.  

Overall, the WRSE member companies should work together with the Environment Agency and other stakeholders to better 
understand the locations and volumes associated with non-public consumptive abstraction of water and in particular any 
future changes to permitted direct abstraction. 

5.3 Summary 
The key points from the national framework that WRSE member companies need to take account of in non-household 
demand forecasting are therefore: 

• Make explicit assumptions regarding water efficiency in non-household demand forecasts 
• Collaborate with key stakeholders to better understand future demands and the potential for efficiency savings 
• Track the progress on meeting assumed efficiencies  

WRSE member companies should take account of the national framework guidance on water efficiency for non-households 
and collaborate with other key stakeholders to implement its recommendations in this area. 
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6 Recommended scenarios and guidance 
6.1 Population growth scenarios 
A separate project for WRSE on Population and Property Forecasts10 has identified a set of forecasts of population (and 
associated property counts) for the WRSE region at WRZ level for the period under consideration.  A range of over 20 
scenarios has been developed, each with a growth trajectory for 2020-2050, couple with three alternative growth scenarios 
for 2050-2100. Further work by WRSE is required to determine the extent to which the varying population scenarios identified 
are to be used in regional planning.   

In general, any analysis of scenarios should incorporate the population forecasts consistently within both the household 
demand forecast and the non-household demand forecast.  High population growth will naturally result in higher non-
household consumption in sectors such as education and health that are related to the local population.  It would also likely 
drive growth in other sectors, for example agriculture through increased food demand. 

Depending on the extent to which household demand forecasting and non-household demand forecasting are carried out 
independently, it may be necessary to simplify the population scenarios used in non-household forecasting to a subset, e.g. 
high, medium and low population growth.  For WRSE as a whole, the Housing-Need scenario and ONS-18-Low scenarios 
provide the highest and lowest population forecasts for 2050 respectively.  It is assumed that a central scenario for reporting 
will be identified by WRSE.  It is also noted that WRSE may also restrict further analysis of population scenarios more 
generally to a subset of the scenarios currently under consideration. 

WRSE member companies should identify a set of population scenarios to include for non-household consumption consistent 
with the household consumption analysis. 

6.2 Economic growth scenarios 
The following sections consider sensible ranges of assumptions for scenarios regarding economic growth. 

The existence of a relationship between economic growth and non-household consumption was evident at WRMP14, when a 
number of companies observed a reduction in non-household consumption apparently arising from the 2008-09 recession.  As 
discussed in section 2.2, the relationship between economic growth and non-household consumption varies between 
industries. 

6.2.1 Unemployment scenario ranges 

Unemployment typically varies over time, increasing during and immediately following recessions and reducing during 
periods of strong economic growth.  Figure 4 shows the ONS data on UK unemployment since 1971, with regional data 
available from 1992. 

 

 

 
10 Population & Property Forecasts: Methodology & Outcomes, Edge Analytics, 2020 



Review of Non-Household Demand Forecast Methods 
Final Report 

Project No: J2017\GD008\01 
Version No: 1  CONFIDENTIAL   Page  26 of 45 

Figure 4: Unemployment variation over time (source: ONS) 

 

The levels of unemployment in late 2019 were low historically, approximately 4.5% in London and 3% in the remainder of 
South East England.  Levels of over 10% in London and 6.5% in the remainder of the South East were reached in 2011 
following the 2008-09 recession.  Higher levels still were observed following the early 1990s recession and (for the UK as a 
whole at least) the early 1980s recession. 

It is difficult to provide a meaningful long-term forecast of unemployment, but where it is shown to be a significant influence 
of non-household consumption, it can be used to derive estimates during periods where the economy is relatively strong or 
weak. 

In particular, it may be useful in considering scenarios for consumption in the initial years of the WRMP period, where 
unemployment may rise following the recession caused by the Covid-19 pandemic.  City forecasters recently forecasted11 a 
UK unemployment rate for the end of 2021 of 4.0-9.1%, with an average of 6.3% from recent forecasts.  The top end of that 
range represents a UK unemployment level last observed in the mid-1990s.  It is assumed that any anticipated implications of 
Brexit are included within these forecasts, noting that the UK left the European Union on 31 January 2020 and the transitional 
arrangements are scheduled to end on 31 December 2020. 

6.2.2 Employment growth scenario ranges 

As part of the Population and Property Forecasts project, two employment-led scenarios for population have been developed.  
The Employment-1 scenario assumes 0.8% employment growth per year to 2030 (1.0% within London boroughs) and 0.4% 
per year to 2050 (0.5% within London boroughs).  The Employment-2 scenario assumes 0.4% employment growth per year to 
2030 (0.5% within London boroughs) and 0.2% per year to 2050 (0.25% within London boroughs). 

 

 
11 Forecasts for the UK economy, HM Treasury, May 2020 
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Comparing the employment-led scenarios developed with other population scenarios, Employment-1 corresponds to a 
medium population scenario and Employment-2 corresponds to a low population scenario.  If a high population growth 
scenario is being considered, then it may be appropriate to include higher estimates of employment growth.  For symmetry, 
1.2% employment growth per year to 2030 (1.5% within London boroughs) and 0.6% per year to 2050 (0.75% within London 
boroughs) is suggested. 

As discussed in section 6.2.1, City forecasters are forecasting an increase in unemployment following the Covid-19 pandemic 
and end of the transitional arrangements between the UK and European Union.  It may therefore be appropriate to introduce 
a step-change assumption in employment for 2021 to which the assumptions regarding future employment growth can then 
be applied.  An increase in UK unemployment to 6.1% would imply a reduction in employment of approximately 2.4%.  An 
increase in UK unemployment to 9.1% would imply a reduction in employment of approximately 5.3%. 

Where it is required to disaggregate employment growth between industry sectors, this can be done based upon recent 
trends in employment across the different sectors. 

6.2.3 Gross Value Added scenario ranges 

The following graphs show the trends in Gross Value Added in London and the South East, disaggregated into Services and 
Non-Services industries.  A loose approximation in terms of constant growth trends before and after the 2008-09 recession 
are shown, projected forward from 1998 and backward from 2018 respectively. 

 
Figure 5: Trends in non-services GVA for London, including simple trend approximations (source: ONS, Ovarro) 
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Figure 6: Trends in non-services GVA for South East England (excluding London), including simple trend approximations (source: ONS, Ovarro) 

 

 
Figure 7: Trends in services GVA for London, including simple trend approximations (source: ONS, Ovarro) 
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Figure 8: Trends in services GVA for South East England (excluding London), including simple trend approximations (source: ONS, Ovarro) 

 

It can be seen from the graphs that, over the last couple of decades, growth in non-services has typically been in the range 
0.5%-2% p.a. and growth in services has typically been in the range 1.5%-4.5%. 

There was a general reduction in GVA across the economy in 2009 as a result of the recession at that time.  The observed 
reductions at the high level were as follows: 

 
Table 4: 2008-09 recession impacts (source: ONS) 

Region 2009 reduction in Non-Services GVA 2009 reduction in Services GVA 

London -6.5% -5.4% 

South East (excl. London) -10.1% -2.0% 

As a result of the Covid-19 response, City forecasters recently forecasted12 that the UK Gross Domestic Product13 (GDP) could 
reduce by up to (-)12.9% during 2020, with an average reduction of (-)8.6%.  However, the forecasts also comprise a 
substantial recovery during 2021, with an average GDP growth forecast of 6.2% in that year.  As discussed in section 6.2.1, any 
implications of Brexit are assumed to be included within these forecasts. 

 

 
12 Forecasts for the UK economy, HM Treasury, May 2020 
13 Gross Domestic Product comprises GVA of all sectors of economy with taxes added and subsidies deducted  
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It is therefore reasonable to assume that there will be a reduction in 2021 GVA in comparison to 2019 GVA, but not that this 
would be significantly worse than that experienced during the 2008-09 recession.  Such a contraction can be factored into 
scenarios, with GVA growth returning to more typical levels following the contraction (including the initial recovery). 

6.2.4 Summary 

It is clear that reporting year 2020-21 will be unusual in terms of both the macro-economic climate and non-household 
consumption.  The important aspects to consider for non-household demand forecasting to support WRMPs and regional 
planning are any long-term impacts of the current recession and the growth trajectory thereafter. 

From the available evidence, High, Medium and Low consumption scenarios regarding economic growth are suggested as 
follows: 

 
Table 5: High, Medium and Low consumption scenarios regarding the macro-economic climate 

Assumption High economic growth 
scenario 

Medium economic growth 
scenario 

Low economic growth 
scenario 

Unemployment rate 
(from 2021-22 onwards) 

South East (excl. London): 
3%;  
London: 4% 

South East (excl. London): 
5.5%; 

London: 7% 

South East (excl. London): 
8%;  

London: 10% 

Employment total 

South East (excl. London):  
0% change in 2021 from 2019 
level,  

1.2% growth p.a. to 2030, 
0.6% growth p.a. thereafter 

London: 

0% change in 2021, 

1.5% growth p.a. to 2030, 

0.75% growth p.a. thereafter 

South East (excl. London):  
2.4% reduction in 2021 from 
2019 level,  

0.8% growth p.a. to 2030, 
0.4% growth p.a. thereafter 

London: 

2.4% reduction in 2021, 

1% growth p.a. to 2030, 

0.5% growth p.a. thereafter 

South East (excl. London):  
5.3% reduction in 2021 from 
2019 level,  

0.4% growth p.a. to 2030, 
0.2% growth p.a. thereafter 

London: 

5.3% reduction in 2021, 

0.5% growth p.a. to 2030, 

0.25% growth p.a. thereafter 

Gross Value Added 

South East (excl. London):  

0% change in 2021 from 2019 
level,  

1.5% Non-Services growth 
p.a. thereafter, 

3.5% Services growth p.a. 
thereafter, 

London: 

0% change in 2021 from 2019 
level, 

2% Non-Services growth p.a. 
thereafter 

4.5% Services growth p.a. 
thereafter 

South East (excl. London):  

5% reduction in 2021 from 
2019 level,  

1.25% Non-Services growth 
p.a. thereafter, 

2.5% Services growth p.a. 
thereafter, 

London: 

5% reduction in 2021 from 
2019 level, 

1.25% Non-Services growth 
p.a. thereafter 

3.75% Services growth p.a. 
thereafter 

South East (excl. London):  

10% reduction in 2021 from 
2019 level,  

1% Non-Services growth p.a. 
thereafter, 

1.5% Services growth p.a. 
thereafter, 

London: 

10% reduction in 2021 from 
2019 level, 

0.5% Non-Services growth 
p.a. thereafter 

3% Services growth p.a. 
thereafter 
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WRSE member companies should in general adopt a standard set of scenarios and assumptions regarding economic growth, 
except where there are specific issues to a particular area of supply that need to be accounted for. 

In respect of long-term impacts on non-household consumption resulting from the Covid-19 pandemic and associated 
recession, companies should monitor levels of consumption following the expected initial economic recovery and make an 
adjustment to the forecast where this is justified by the data. 

6.3 Climate change scenarios 
The UKWIR report on Climate Change (13/CL/04/12) discusses in detail the modelling of climate change scenarios for those 
industries that are affected by weather, in particular agriculture.  The following points are of note: 

• Time-series datasets of sector consumption and weather data (weekly in the UKWIR analysis) are calculated 
• The weather parameters providing the strongest correlations with consumption are identified (e.g. temperature, 

rainfall and potential evapotranspiration) 
• Multiple linear regression analysis is used to describe the relationship statistically 
• Only statistically significant variables are included in the model 
• A weather generator, incorporating climate projections, is used to produce a set of time-series of weather and hence 

modelled consumption 
• The average demand across weather generated time-series under a given climate scenario is calculated 

In summary, the values assumed for weather variables included within the modelling are modified to align with the climate 
change scenarios developed by the Met Office. 

The UK Climate Projections 2009 used in the previous UKWIR report have effectively been superseded by the UK Climate 
Projections 201814.  Detailed gridded datasets are available including probabilistic values.  These have not been analysed in 
detail, but the following headline findings are of note: 

• The temperature of hot summer days, by the 2070s, show increases of 3.7 °C to 6.8 °C, under a high emissions 
scenario, along with an increase in the frequency of hot spells 

• In the high emission scenario, the average UK precipitation change between the 10% and 90% probability levels 
ranges from -47% (i.e. a 47% reduction) to +2% (i.e. a 2% increase) in summer 

• A decrease in soil moisture during summers in the future is projected, consistent with the reduction in summer 
rainfall 

Climate change scenarios need to be included for Agriculture and any other industries where weather is shown to be a 
significant explanatory factor for consumption, to identify their impact on consumption. 

WRSE member companies should use the information within the UKCP18 datasets to develop scenarios of climate change for 
incorporation where weather is shown to be a significant influence on consumption. 

6.4 Water efficiency scenarios 
Water efficiency is generally considered to be included implicitly in non-household demand forecasts within the inclusion of a 
time trend variable.  The implication is that historical water efficiency trends will continue into the future effectively 
unchanged. 

 

 
14 https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/index  
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There is limited evidence to date of a step-change in water efficiency trends as a result of Open Water.  In the absence of any 
evidence to the contrary, it is reasonable to treat a projection of historical trends as the base case for scenario analysis. This is 
consistent with the national framework which includes a central scenario for demand reduction in line with current water 
resources management plans. 

As discussed in section 5.1, the national framework report also considers a low demand scenario with a 4% reduction in non-
household consumption by 2050 compared to the base case.  In the absence of further evidence, this would represent a 
reasonable assumption for a water efficiency scenario driven by Government policy to reduce water demand.  This could, for 
example, include changes to building regulations, grants in respect of rainwater capture and greywater reuse, or legislation in 
respect of water using devices. 

The water efficiency scenarios are not intended to include savings associated with specific interventions by wholesale water 
companies.  These should be treated as options within the WRMP process and evaluated based upon the guidance presented 
in the WRPG. 

There is a Joint Action Plan being developed between retailers and wholesale water companies to improve water efficiency in 
non-households.  Whilst there is some traction being made, quantifying the benefits in contrast to other reasons for changing 
water demand is inherently difficult.  WRSE member companies should monitor observed non-household consumption 
against model outputs over the long term as part of understanding the extent to which water efficiency is being achieved. 

6.5 Major customer scenarios 
As discussed in section 2.6, companies should identify whether there are any major customers that should be treated 
separately because they have a significant impact on the supply-demand balance for a WRZ.  It may be appropriate to model 
scenarios related to these customers if they are likely to impact on the preferred option selection. 

Potential scenarios might include: 

• Inclusion of a major proposed development, with associated assumption regarding likely consumption 
• Closure of a major customer (e.g. a power station reaching the end of its scheduled life) 
• Substantial change of operation at an existing customer (e.g. airport expansion related to a new terminal or runway) 
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7 Improving forecasts for WRMP24 
Section 2.13 identified that forecasts should ideally be refreshed by WRMP24 including reconciliation to CMOS datasets and 
current water balance reporting.  Updated analysis could either be carried out individually by WRSE member companies, or as 
a single project to develop forecasts for the whole WRSE region on a consistent basis.   

Across the WRSE region, the rural areas of Swindon and Oxfordshire and the heart of central London have amongst the 
greatest differences in types of business, weather and economic climate. These diverse areas are within a single company 
(Thames Water). Therefore, the range of business environments across the WRSE region as a whole should not be a barrier to 
a single model in comparison to individual company models.  

The advantages and disadvantages of these alternative general approaches are considered in Table 6 below. 

 
Table 6: Advantages and disadvantages of developing a consistent WRSE forecast 

Approach Advantages Disadvantages 

Project to construct model of 
non-household consumption 
for WRSE region 

• Ensures alignment across member 
companies  

• A standardised modelling 
approach may be more acceptable 
to regulators 

• Likely to be lower cost overall than 
building individual models for each 
company 

• Potentially fewer conversations 
with other stakeholders (e.g. 
industry bodies) needed 

• May require mapping between different 
industry type datasets 

• There may be additional datasets 
available to particular companies that 
cannot be fully incorporated 

• Any differences in reconciliation of 
CMOS data to water balance reporting 
need to be handled 

• May not cover local issues to particular 
WRZs (e.g. major customers) in 
sufficient detail 

• Affinity Water is not wholly in the 
WRSE region and may require a 
separate model build 

Individual companies update 
own models 

• Models can make full use of the 
industry type datasets available in 
each case 

• Member companies can reconcile 
the CMOS data to their own water 
balance assumptions  

• Member companies retain 
ownership of their models and can 
ensure that local issues are 
suitably addressed 

• Less alignment between models for 
member companies 

• Individual modelling approaches may 
be less acceptable to regulators 

• Likely to be higher cost overall to 
develop individual models for each 
company 

• Individual companies may need to 
contact other stakeholders separately 
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There is more reason for water companies to align non-household approaches now than historically, because of the need to 
align with regional planning as part of the national framework. 

WRSE member companies should decide whether the benefits of building a single model outweigh the benefits of retaining 
ownership of individual models. In either case, it is important to ensure that there is alignment between the approaches 
taken, assumptions made, and the scenarios developed. 
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8 Conclusions 
In general, all WRSE member companies have used methods at WRMP19 that are in reasonable alignment with the preferred 
approach. Many of the divergences, such as those around the consideration of weather, have been considered within the 
modelling and then discounted as having marginal impact. 

The key additional areas that need specific consideration for WRMP24 forecasting are: 

• The use of data derived from CMOS; information from the previous billing systems is increasingly outdated and by 
2024 the last year of non-MOSL consumption data will be 8 years old 

• Accounting for the potential impacts of water efficiency improvements due to the retail market, beyond long term 
trends already present within the model 

• Any influences of the Covid-19 pandemic on long-term trends in non-household consumption 

Overall, the modelling carried out by companies is reasonable, but should ideally be refreshed by WRMP24 including 
reconciliation to CMOS datasets and current water balance reporting.  Updated analysis could either be carried out 
individually by WRSE member companies, or as a single project to develop forecasts for the whole WRSE region on a 
consistent basis. 

There are detailed public domain historical data sources in respect of the explanatory factors identified for non-household 
demand forecasting.  Some explanatory factors, in particular regarding the economy, are inherently difficult to forecast. 

All WRMP stakeholders need to recognise that the quality of CMOS data is an issue for non-household demand forecasting. 

There is a general risk associated with models developed from poor quality data producing inaccurate or misleading outputs.  
This is exacerbated when there are changes in data quality over time as the models may reflect changes in data quality, rather 
than trends in the underlying data. 

The following set of industry groupings would form a reasonable stratification that balances data limitations with separating 
out those industries likely to have different underlying drivers for non-household consumption: 

• Agriculture (and other weather dependent industries) 
• Non-service industries (excluding Agriculture) 
• Service industries – population driven 
• Service industries – economy driven 
• Unclassified 

It is clear that reporting year 2020-21 will be unusual in terms of both the macro-economic climate and non-household 
consumption.  The important aspects to consider for non-household demand forecasting to support WRMPs and regional 
planning are any long-term impacts of the current recession and the growth trajectory thereafter. 

Climate change scenarios need to be included for Agriculture and any other industries where weather is shown to be a 
significant explanatory factor for consumption, to identify their impact on consumption. 

There is limited evidence to date of a step-change in water efficiency trends as a result of Open Water.  In the absence of any 
evidence to the contrary, it is reasonable to treat a projection of historical trends as the base case for scenario analysis. This is 
consistent with the national framework which includes a central scenario for demand reduction in line with current water 
resources management plans. 

The national framework report also considers a low demand scenario with a 4% reduction in non-household consumption by 
2050 compared to the base case.  In the absence of further evidence, this would represent a reasonable assumption for a 
water efficiency scenario driven by Government policy to reduce water demand.   
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There is more reason for water companies to align non-household approaches now than historically, because of the need to 
align with regional planning as part of the national framework. 
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9 Recommendations 
WRSE member companies should make use of the available data sources in respect of explanatory factors as part of updating 
non-household consumption models. 

All stakeholders involved in the non-household retail market should work together to improve the quality of CMOS data for 
mutual benefit. 

WRSE member companies should use the identified industry groupings as the basis for stratification.  An alternative 
stratification could be used if this is shown to provide a better model. 

WRSE member companies should take account of the national framework guidance on water efficiency for non-households 
and collaborate with other key stakeholders to implement its recommendations in this area. 

WRSE member companies should in general adopt a standard set of scenarios and assumptions regarding economic growth, 
except where there are specific issues to a particular area of supply that need to be accounted for. 

In respect of long-term impacts on non-household consumption resulting from the Covid-19 pandemic and associated 
recession, companies should monitor levels of consumption following the expected initial economic recovery and make an 
adjustment to the forecast where this is justified by the data. 

WRSE member companies should use the information within the UKCP18 datasets to develop scenarios of climate change for 
incorporation where weather is shown to be a significant influence on consumption. 

WRSE member companies should monitor observed non-household consumption against model outputs over the long term 
as part of understanding the extent to which water efficiency is being achieved. 

WRSE member companies should identify whether there are any major customers that should be treated separately because 
they have a significant impact on the supply-demand balance for a WRZ.  It may be appropriate to model scenarios related to 
these customers if they are likely to impact on the preferred option selection. 

WRSE member companies should decide whether the benefits of building a single model outweigh the benefits of retaining 
ownership of individual models. In either case, it is important to ensure that there is alignment between the approaches 
taken, assumptions made, and the scenarios developed. 
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APPENDICES 

A Review of current methods used by 
individual companies 

A.1   WRSE member companies 
The preferred methodology has been reviewed against the methods employed by each company at WRMP19. Companies 
have been graded as Red/Amber/Green based on the degree to which their existing methodology aligns with the preferred 
approach.  

The preferred approach is summarised in Table 7 and the alignment shown in Table 8. 

 
Table 7 Preferred approach to forecasting 

Component Preferred approach 

Historical consumption 
See section 4 of the main report regarding extracting historical consumption from CMOS 
and reconciling to preceding datasets. 

Industry type stratification 
Companies should develop datasets stratified by industry type where possible to support 
analysis. 

Geographical stratification 

Companies should include geographical stratification within their model structure where 
this is shown to be significant, e.g. to reflect genuine differences in climate, or as a surrogate 
in the absence of detailed industry data. In any case companies need to be able to produce 
forecasts at a WRZ level. 

Explanatory variables for 
modelling 

Companies should carry out exploratory analysis to identify which variables are significant in 
explaining variations in consumption. 

Model structure 
Companies should use statistical methods to determine the goodness-of-fit of alternative 
model forms and hence identify a model structure and set of variables that best explain the 
variations in consumption observed historically. 

Non-standard customers 

Companies should identify whether there are any major customers that should be treated 
separately because they have a significant impact on the supply-demand balance for a WRZ.  
If there is no specific reason to forecast a major customer separately, then it is reasonable to 
include it as part of the more general consumption. 
Some non-households currently use non-public water supplies or may consider doing so in 
the future.  In principle, these need to be considered for the impact on the non-household 
demand forecast.  In most cases, the impact is considered likely to be limited. 

Weather impacts and 
climate change 

Companies should include weather variables for those industries and/or areas where this can 
be shown to be a significant factor in modelling non-household consumption. 
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Component Preferred approach 

Base year reconciliation 

Companies will need to ensure that the base year consumption estimate aligns to the non-
household properties reported as such in the water balance. 
Any weather-related components to the model, as discussed in section 2.7 of the main 
report, will need to be incorporated in deriving the base year value for each demand 
planning scenario under consideration (e.g. DYAA, DYCP). 

Scenarios and uncertainty Specific guidance on recommended scenarios is provided in section 6 of the main report. 

Impact of Open Water on 
consumption 

There is limited evidence to date of a step-change in water efficiency trends as a result of 
Open Water.  Companies should include alternative assumptions regarding water efficiency 
as part of scenario analysis. 

Unmeasured non-
households 

Forecasting the unmeasured non-household consumption as constant per-property is likely 
to be sufficient, given the limited information available and the relatively small proportion 
of consumption associated with these. 

 
Table 8: Comparison of company approaches against preferred approach 

 Affinity Water 
Portsmouth 
Water 

South East 
Water 

SES Water Southern Water Thames Water 

Historical 
consumption: 
Use of CMOS 
data and 
previous billing 
system 

Modelled period 
only used 
previous billing 
system data 

Modelled period 
only used 
previous billing 
system data 

Modelled period 
only used 
previous billing 
system data 

Modelled period 
only used 
previous billing 
system data 

Base year is 
2017-18, post 
retail separation, 
but model was 
developed prior 
to retail 
separation 

Modelled period 
only used 
previous billing 
system data 

Industry type 
and 
geographical 
stratification 

Yes Yes Yes Yes Yes Yes 

Explanatory 
factors: Historic 
consumption 
modelled 
against 
population, 
economic 
factors and time 
trend 

Yes Yes 

Yes, (but no 
significant 
relationship 
found) 

Yes Yes Yes 
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 Affinity Water 
Portsmouth 
Water 

South East 
Water 

SES Water Southern Water Thames Water 

Model structure 
and Goodness 
of fit 

Log of 
consumption is 
equal to a 
constant trend 
plus a linear 
combination of 
weighted factors 
 
Ln(Cons) = A + 
B((Population) + 
C(Employment) 
+ D(GVA) + 
E(Year) 
 
Significance of 
all variables 
tested 

Consumption is 
equal to a trend 
plus a linear 
combination of 
GVA and 
weather 
 
Cons = A + 
B(year) + C(GVA) 
+ D(Weather) 
 
Significance of 
all variables 
tested 

Consumption 
assumed to 
remain constant 
after linear 
model of 
consumption 
against 
economic 
factors found no 
significance  
 
  
 
Significance of 
all variables 
tested 

Consumption is 
equal to a linear 
combination of a 
time trend and 
the lagged 
unemployment 
rate  
 
Cons = A + 
B(Year) + 
C(Lagged 
Unemployment) 
 
Significance of 
all variables 
tested 

Log of 
consumption is 
equal to the 
previous year’s 
value plus a 
linear 
combination of a 
time trend, the 
changed in 
logged GVA and 
price, 
 
Ln(Cons) = 
PrevCons + A + 
B(deltaGVA) + 
C(priceIncrease) 
 
Significance of 
all variables 
tested 

Log of 
consumption is 
equal to a 
constant trend 
plus a linear 
combination of 
weighted factors 
 
Ln(Cons) = A + 
B((Population) + 
C(Employment) 
+ D(GVA) + 
E(Year) 
 
Significance of 
all variables 
tested 

Comparison 
with other 
models 

Segmented 
model compared 
with overall 
single company 
model. 

Top down and 
bottom up 
approaches 
compared and 
averaged 

Not explicitly Not explicitly 

Various model 
forms compared 
during model 
development 

Segmented 
model compared 
with overall 
single company 
model. 

Non-standard 
companies: 
Single large 
companies 
accounted for 

Yes – airports 
and power 
stations 
explicitly 
reviewed 

Yes – largest 
customer 
explicitly 
modelled 

No specific 
customers 
identified; 
agricultural 
sector treated as 
a whole 

Yes – Gatwick 
Airport treated 
separately 

None identified 

Yes – large 
customers 
explicitly 
reviewed 

Weather/ 
climate change 
impacts where 
appropriate 

Weather 
impacted 
sectors make up 
a small 
proportion of 
overall 
consumption 

Considered 
along with 
agricultural use 

Agricultural 
sector explicitly 
separated 

Weather 
impacted 
sectors make up 
a small 
proportion of 
overall 
consumption 

Climate 
considered 
within the model 

Weather 
impacted 
sectors make up 
a small 
proportion of 
overall 
consumption 

Base year 
reconciliation 

Yes Yes Yes Yes Yes Yes 

Analysis of 
uncertainty 

Range of 
forecast 
variables to 
produce high 
and low 
scenarios 

No explicit 
scenarios, but 
considered 
through 
different model 
fits 

+/- 20% in 
2044/45 

Based on trends 
observed in 
parts of the 
underlying data 

Range of 
forecast 
variables to 
produce high 
and low 
scenarios 

Range of 
forecast 
variables to 
produce high 
and low 
scenarios 

Impact of Open 
Water: 
efficiency 
accounted for 
by scenario 

Retailers 
consulted 

Have engaged 
with largest 
retailer 

Retailers 
consulted 

Retailers 
consulted 

Hosted two 
conferences with 
retailers. 
Embedded in 
model 

Included as part 
of combined 
scenario 
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 Affinity Water 
Portsmouth 
Water 

South East 
Water 

SES Water Southern Water Thames Water 

Unmeasured 
non-households 
treated as 
constant 

Yes Yes Yes Yes 
Not explicitly 
mentioned 

Yes 

 

In general, all WRSE member companies have used methods at WRMP19 that are in reasonable alignment with the preferred 
approach. Many of the divergences, such as those around the consideration of weather, have been considered within the 
modelling and then discounted as having marginal impact. 

The key additional areas that need specific consideration for WRMP24 forecasting are: 

• The use of data derived from CMOS; information from the previous billing systems is increasingly outdated and by 
2024 the last year of non-MOSL consumption data will be 8 years old 

• Accounting for the potential impacts of water efficiency improvements due to the retail market, beyond long term 
trends already present within the model 

• Any influences of the Covid-19 pandemic on long-term trends in non-household consumption 

Overall, the modelling carried out by companies is reasonable, but should ideally be refreshed by WRMP24 including 
reconciliation to CMOS datasets and current water balance reporting.  Updated analysis could either be carried out 
individually by WRSE member companies, or as a single project to develop forecasts for the whole WRSE region on a 
consistent basis. 

A.2   Other water companies 
A review of the WRMP reports of companies outside of WRSE shows that in general similar approaches were taken for non-
household demand forecasting, and in a number of cases the analysis was conducted by the same set of consultants used by 
WRSE companies using a similar approach in corresponding companies . 

The most common approach was the development of economic models segmented by area and industry classification, with 
GVA, employment and population the most common explanatory factors. Most of the variation was around the exact choice 
of explanatory factors, with some examples of unique factors employed. 

Several companies reported using bands of consumption to segment the non-household properties and in some cases 
reported difficulties with this, for example that the consumption band classification of a property is likely to change 
throughout the analysis period. 

There was widespread consultation with retailers around plans for water efficiency measures, but no conclusive plans were 
recorded. In almost every case it was assumed that historic trends in water efficiency would be maintained, at least in the 
short term.  

Brief summaries of the approaches undertaken by individual companies are as follows. 
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Anglian Water  

(Sources: Water Resources Management Plan 2019, Anglian Water, December 201915; WRMP 2019 Technical Document: Demand 
Forecast, Anglian Water, December 201916) 

Seven industry sectors were modelled for each WRZ against a mixture of GVA, population, employment, rainfall and a time 
trend. 

Engagement with retailers has been conducted, with the nomination of wholesale account managers by the retailers. Water 
efficiency is a standing item on the agenda in discussions, but no change in the levels of water efficiency compared to those 
seen in the last ten years were assumed. 

Plans for the transition of one major customer from a private to the public water supply was discovered and taken account of 
in one WRZ, but no further transitions were assumed. 

Bristol Water  

(Source: Bristol Water Final Water Resources Management Plan 2019, August 201917) 

A range of forecasts were developed including: 

• Predicted total non-household consumption from full year totals  
• Forecast by unemployment projection  
• Forecast by consumption trend split by consumption band  
• Forecast by trend in component within consumption band  
• Forecast by industry code 

The results of the different models were then averaged to give a central estimate. 

Cambridge Water and South Staffordshire Water  

(Sources: Water Resources Management Plan 2019, Cambridge Water, December 201918; Non-household demand forecast for 
Cambridge Water WRMP19 Final Report, October 201719; Water Resources Management Plan 2019, South Staffs Water, 
December 201920; Non-household demand forecast for South Staffs Water WRMP19 Final Report, October 201721) 

A range of forecasts were developed as follows: 

• Forecast based on reported consumption  
• Forecast based on measured consumption  
• Forecast based on no change from base year 
• Forecast based on property numbers and per property trend  
• Forecast based on consumption bands 

 

 
15 https://www.anglianwater.co.uk/siteassets/household/about-us/wrmp-report-2019.pdf  
16 https://www.anglianwater.co.uk/siteassets/household/about-us/demand-forecast.pdf  
17 https://www.bristolwater.co.uk/wp-content/uploads/2019/08/Bristol-Water-Final-WRMP-2019-August-2019-
REDACTED.pdf  
18 https://www.cambridge-water.co.uk/media/2546/final-wrmp-2019-cambridge-water.pdf  
19 https://www.cambridge-water.co.uk/media/2142/appendix-i-wrmp19-cambridge-non-household-consumption-
forecast.pdf  
20 https://www.south-staffs-water.co.uk/media/2676/final-wrmp-2019-south-staffs-water.pdf  
21 https://www.south-staffs-water.co.uk/media/2143/appendix-j-draft-wrmp19-south-staffs-non-household-
consumption-forecast-sst.pdf  
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The results of the different models were then averaged to give a central estimate. It is noted that for Cambridge Water 
“trends in consumption by band were statistically less significant than the results derived from industry analysis”, but for both 
companies the industry coding was not considered reliable enough for use in modelling. 

It is also noted for Cambridge Water that the “Forecast based on property and per property (reported) predicted a significant 
[decrease] in consumption.  This result was mainly driven by the consumption per property trend that reaches a 30% drop in 
2044/45.  It was considered this drop did not reflect the market.” 

Retailers were asked for a policy statement on water efficiency, but no data was received that would allow the incorporation 
of third-party initiatives within the modelling. 

Dŵr Cymru Welsh Water  

(Source: Final Water Resources Management Plan 2019, March 201922) 

Econometric regression models were created for seven industry sectors, with a range of explanatory factors including GVA, 
employment, unemployment, inflation, interest rates and the oil price. 

Essex and Suffolk Water and Northumbrian Water  

(Sources: Final Water Resources Management Plan 2019, Essex and Suffolk Water, August 201923; Final Water Resources 
Management Plan 2019, Northumbrian Water, August 201924) 

Individual forecasts were developed for larger customers (those using more than 10,000m3/yr), with smaller companies 
assumed to use a constant amount. 

It was viewed that consultation with individual large customers is difficult since they are generally unwilling to share bad news 
around closures, and views of future growth are often overly optimistic and inaccurate. No account was taken of economic 
forecasts since these were deemed unreliable. 

STWL and Hafren Dyfrdwy  

(Sources: Water Resources Management Plan 2019, Hafren Dyfrdwy, September 201925; Appendix B – How much water do we 
need?, Hafren Dyfrdwy26; Water Resources Management Plan 2019, Severn Trent Water, August 201927; Appendix B – How much 
water will we need?, Severn Trent28) 

11 industry models were developed for each WRZ, with GVA and employment used as explanatory factors along with a time 
trend. 

Retailers were consulted but no detailed responses were received regarding water efficiency measures. 

 

 
22 https://www.dwrcymru.com/-/media/Project/Files/Page-Documents/Corporate/Environment/Water-Resources/Final-
Water-Resources-Management-Plan-2019/Final-Water-Resources-Management-Plan-2019---Main-Technical-
Report.ashx  
23 https://www.nwg.co.uk/globalassets/corporate/reports/esw-final-wrmp19.pdf  
24 https://www.nwg.co.uk/globalassets/corporate/reports/nw-final-wrmp19.pdf  
25 https://www.hdcymru.co.uk/content/dam/hdcymru/about-us/wrmp/2019-final/WRMP19-final-eng.pdf  
26 https://www.hdcymru.co.uk/content/dam/hdcymru/about-us/wrmp/2019-final/Appendix-B-Demand-fWRMP.pdf  
27 https://www.severntrent.com/content/dam/stw-plc/our-plans/severn-trent-water-resource-management-plan.pdf  
28 https://www.severntrent.com/content/dam/stw-plc/water-resource-zones/2019/FWRMP19-Appendix-B.pdf  
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South West Water  

(Source: Water Resources Management Plan 2019, South West Water, August 201929) 

Seven industry sectors were modelled for each WRZ against a mixture of GVA, population, employment, rainfall and a time 
trend.  

United Utilities  

(Sources: Final Water Resources Management Plan 2019, United Utilities30; Technical Report – Demand for water, United 
Utilities31) 

Econometric models developed based on service and non-service sectors, identified using SIC category, with GVA and 
employment as explanatory factors. 

Retailers were consulted but no evidence for tangible or quantifiable changes in water efficiency were found.  

Wessex Water  

(Source: Final Water Resources Management Plan, Wessex Water, August 201932) 

8 industry sectors were modelled against a mixture of GVA, population, tariff and a time trend, with the weather impacts on 
agriculture considered through the inclusion of Soil Moisture Deficit as an explanatory factor. 

Water efficiency was considered in the context of historical interventions with a baseline position that existing trends would 
continue. Retailers were consulted on the validity of the forecasts and nothing was received to challenge the results. 

Yorkshire Water Services  

(Source: Water Resources Management Plan, Yorkshire Water, April 202033) 

Consumption was divided into service and non-service sectors and then models developed using a range of factors. 120 
different factors were reviewed for significance, with the top three selected for each model. Some factors were similar to 
those used elsewhere, although others were unique, such as total energy consumption in the service sector and petrol 
consumption within the non-services sector. 

Retailers were consulted but no definitive plans for water efficiency were noted or included in the plan. The potential impact 
of customers changing from non-public supply to a potable demand, such as the case of salad growers, was reviewed and 
considered unlikely to be significant. 

 
 

 
29 https://www.southwestwater.co.uk/siteassets/document-repository/environment/sww-bw-wrmp19---
finalplan_aug2019.pdf  
30 https://www.unitedutilities.com/globalassets/z_corporate-site/about-us-pdfs/wrmp-2019---2045/final-water-
resources-management-plan-2019.pdf  
31 https://www.unitedutilities.com/globalassets/z_corporate-site/about-us-pdfs/wrmp-2019---2045/final-wrmp19-
technical-report---demand-for-water.pdf  
32 https://www.wessexwater.co.uk/-/media/files/wessexwater/environment/wessex-water-final-
wrmp19_01_08_2019_publicwebsite.pdf  
33 https://www.yorkshirewater.com/media/2411/water-resources-management-plan-2019.pdf  
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