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Executive Summary 
 
 

Given their scale, it is important that emissions related to water 
demand are recognised in UK climate change mitigation strategy, so 
that appropriate actions to reduce emissions can be taken.  

Water-related emissions are a substantial contributor to overall emissions in the UK. 
Estimates range from 2.4 MtCO2e per annum [1] to 27.7 MtCO2e per annum [2], 
depending on whether emissions related to water heating are included. The latter 
estimate, 27.7 MtCO2e per annum, is around 6% of annual overall emission in the UK. 
This figure includes emissions associated with water company operations, water 
supply and wastewater treatment as well as water use in people’s homes, which is by 
far the largest contributor to overall emissions (with estimates ranging from 76% [2] to 
90% [3] of the total). The average daily water consumption per person across the UK 
is around 140 litres [3]; well above that which is sustainable in a changing climate. A 
report by Waterwise [4] estimates that “a very modest 5-6% reduction in UK domestic 
water consumption could save around 1.33 MtCO2e per year” (pg.3). Yet current 
emissions reduction strategy, both in the water industry and beyond, largely overlook 
the role that reducing domestic hot water use might play in climate change 
mitigation.  
 



   

 
 

The exclusion of emissions related to hot water use creates a blind 
spot in the UK’s Net Zero strategy.  

Reducing domestic hot water use can reduce emissions while the electrification of 
domestic water heating and decarbonisation of the electricity sector takes place. 
However, key policy instruments are limited in their vision for water demand 
management, focussing on the replacement and upgrade of appliances rather than 
changing how, when and how much water is used. The Climate Change Committee’s 
Sixth Carbon Budget [5] guides action to reduce emissions across different sectors. 
The water industry is not a recognised industrial sector, and emissions relating to water 
are instead mostly allocated to two other sector; buildings (domestic energy use for 
hot water heating) and waste (water treatment). Water UK’s Net Zero Routemap 
provides a bespoke vision and recommendations to reduce operational emissions 
across the water industry, however emissions related to domestic water use are not 
accounted for in this report. Unsurprisingly then, possible actions to reduce emissions 
are not well described in these sorts of documents. Beyond heat pumps, low-flow 
shower heads are the only water-related measure explicitly described in the Sixth 
Carbon Budget, while the Net Zero Routemap focusses on water labelling to reduce 
demand beyond the level of reduction already planned for by water companies. 
Though both of these strategies may deliver reductions in domestic hot water use, 
they focus on replacement of devices and appliances rather than fundamentally 
changing how and why water is used.  
 
Water company plans include a wider range of actions to reduce 
demand that wil l also reduce emissions, primarily by reducing hot 
water use in homes.  

Water company plans detail further actions to reduce domestic water use, many of 
which will also reduce emissions. Typically, water companies focus on increasing 
metering, reducing leaks – by fixing leaking appliances and pipes in people’s homes 
and in the supply network – and water efficiency activities (raising public awareness 
and installing water efficient devices). These activities can also help to reduce 
domestic water use, and go beyond the scope of activities described in UK emissions 
reduction strategy. However, research suggests that they are likely to deliver 
incremental changes to water use in only some households, and consequently their 
effect is dampened by wider changes in lifestyles, material design and hygiene 
cultures [6]. There is, therefore, a need to consider the role of systemic sustainability 
interventions in reducing domestic water use.  
 
A more ambitious target to reduce per capita consumption could 
help reduce emissions, and reflect the combined benefit of reduced 
demand to climate change adaptation and mitigation. 



   

 
 

In order to comply with existing building regulations, developers must demonstrate 
that a property’s water use will not exceed 125 litres per person per day. Local 
Authorities in water stressed areas, have the option to set a lower target, 110 litres per 
day. However, these targets were established in the context of the UK’s Climate 
Change Act, which called for an 80% cut overall in six greenhouse gases by 2050. The 
more recent ambition of the UK Government to reach ‘net zero’ by 2050 requires 
further consideration of all measures that could enable faster and more substantial 
reductions in emissions. A more ambitious target to reduce per capita consumption 
would support action on climate change, and better reflect the combined benefit of 
reduced demand to climate change adaptation and mitigation. 
 
It is action, not targets, that will ultimately reduce emissions and 
creative system-wide intervention through effective collaboration 

Only through actions are targets realised, and reducing water demand requires 
creative collaboration to  change how water is used. This requires recognition of the 
diverse practices of people throughout the UK, and how these relate to broader 
cultural and material developments in society. research from the social sciences that 
demonstrates the complex and interconnected ways in which water is embedded in 
daily routines. Recognising the diversity of water use, how this relates to trends in 
material design and hygiene cultures, and the various ways it intersects with the 
spatial and temporal organisation of everyday routine opens avenues for intervention, 
and provides means to avoid negatively impacting vulnerable water users. Yet more 
work is needed to understand water demand and the possibilities for intervention. 
 
 
 
  



   

 
 

1. Introduction: Where is water in UK’s Net Zero strategy? 

Water-related emissions are a substantial contributor to overall emissions in the UK. 
Estimates range from 2.4 MtCO2e per annum [1] to 27.7 MtCO2e per annum [2], 
depending whether downstream emissions related to water heating are included. The 
latter estimate, 27.7 MtCO2e per annum, is around 6% of overall emission in the UK. This 
figure includes emissions associated with water company operations, water supply 
and wastewater treatment as well as water use, which is by far the largest contributor 
to overall emissions (with estimates ranging from 76% [2] to 90% [4] of the total). 
 
The United Kingdom has committed to achieving Net Zero by 2050 at the latest [7]. In 
this case, Net Zero means that “the UK’s total greenhouse gas (GHG) emissions would 
be equal to or less than the emissions the UK removed from the environment” [7][8]. 
The Climate Change Committee’s (CCC) Sixth Carbon Budget [5] recognises that the 
bulk of emissions reductions in the UK to date have been driven by the almost 
complete phaseout of coal from the electricity sector. As the UK reaches the limit of 
this emissions reduction strategy, other ways to reduce emissions across all sectors of 
the economy are needed.  
 
To contribute to the UK’s Net Zero strategy, the water industry has committed to 
reducing its operational emissions to Net Zero by 2030, and published the sector-wide 
‘Net Zero 2030 Routemap’[1]. The routemap sets out a combined vision for water and 
wastewater companies, which includes three separate pathways for emissions 
reduction; a demand-led pathway, a technology-led pathway and a removal-led 
pathway. However, the inclusion of downstream emissions in the routemap is limited. 
As water use accounts for a substantial proportion of water-related emissions, this 
report examines the role that demand management could play in reaching net zero.  
 
2. Quantifying emissions related to water supply, treatment 

and use 

It is important to recognise the different sources of emissions associated with water 
use, to understand how demand management options may impact on emissions in 
different areas. There are different methods used to account for water industry 
emissions, producing varied estimates for the scale of emissions to different sources. 
Three key estimates are summarised in Table 1. The following paragraphs explain some 
differences in accounting methods.  
 
The main difference between these estimates is that Water UK’s reporting boundary is 
the sum of water company activities, and so does not quantify downstream emissions 
associated with water use, and also excludes industrial water use and treatment. The 
overall value for water industry emissions is reported as 2.4 MtCO2e per annum. UK 
water industry companies report their emissions annually, using the industry specific 
Carbon Accounting Workbook [9]. For the purpose of the Net Zero Routemap 2030, 



   

 
 

Water UK collates this data to form a baseline level of emissions from which the water 
industry can begin to work from. Though this is not a whole system perspective, this 
method provides a valuable resource in understanding water company operational 
emissions (including water treatment and supply).  
 

Table 1: Comparison of estimates of water industry emissions (all values MtCO2e/annum) 

Method / 
report 

Inclusions Total 
Water 
supply 

Water 
treatment 

Water company 
operations 

Hot water Appliances Other  

Artesia and 
Water UK1  

1.2 0.5 N/A 13.02 4.2 
(2.6 washing 
machine) 
(1.6 
dishwasher) 

7.9 
(electric 
showers) 
 

26.8 

ICE  1.373 4.2 
(2.7 industrial) 
(1.4 
domestic) 

1.1 (Capital 
Carbon)4 

21.0 N/A 5 N/A 27.7 

WaterUK  1.086 1.8 
(0.88 grid) 
(0.9 process 
emissions 
and fossil fuel 
use) 

Less than 0 
(~ 0.3 admin and 
transport) 
(-0.73 renewables 
exported and 
green tariff 
purchase) 

N/A N/A N/A 2.4 

 
Artesia’s “Pathways to Long-term PCC reduction” [10] and ICE’s “Infrastructure 
Carbon Review 2020 Data Update” [2] offer alternative, whole system perspectives, 
though each use different methods to calculate emissions. Artesia take a micro-
component approach, using data on water use associated with specific devices in 
the household to quantify household emissions. The report does not include 
commercial and industrial water use, as the aim was to model the effect of demand 
side interventions on household water consumption. Though commercial hot water 
use in the service sector is substantially less than domestic (approximately 1:5), this still 
involves a considerable amount of energy for water heating and would add 
approximately 2.5 MtCO2e per annum to the overall picture of water-related 
emissions. This method would only account for centrally heated water in the service 

                                                
 
1 For comparison, this table converts Artesia’s estimate of average property consumption to an estimate of total emissions 
using ONS UK estimate for total number of properties of 27.8 million. [11] 
2 It is unclear in the report whether this value accounts for both hot water use and space heating. However, using data from 
ECUK [12] to compare to this value, it would appear that Artesia only take hot water use into account, as including space 
heating would result in a much larger final value.  
3 Either 0.15 or 1.37 depending on scopes.  
4 Carbon intensity data (CO2/£) from the GCB routemap used to obtain this value. 
5 Unclear whether included. Using data from the same source used by ICE to calculate their emissions, emissions in 2019 
associated with washing machines were 1.81 MtCO2e/annum, 0.85 MtCO2e/annum for dishwashers, and 0.37 
MtCO2e/annum for washer-dryers; a total of 3.03 MtCO2e/annum.  
6 Gross emissions are provided as the emissions that would result from location-based accounting. Many water companies 
have entered renewable power purchase agreements (PPAs) whereby their electricity is sourced from renewable energy 
companies as opposed to the grid. This allows for a more accurate market based emissions accounting; this is the source of 
the “Net” emissions as opposed to “Gross”.  



   

 
 

sector (of which the main sub-sectors by scale of emissions are health, education, and 
hospitality) and therefore still excludes emissions associated with water-related 
appliances in the service sector. Further, compared to both the Net Zero 2030 
Routemap and ICE’s data, Artesia’s data provides a low estimate of wastewater 
emissions. Nevertheless, this is a valuable source of data on emissions related to hot 
water use and water-related appliances in homes, and a method that could be used 
to better understand service sector water demand.  
 
ICE provide another whole-system perspective, though their estimate is calculated 
using data from UK government statistics for operational emissions (water supply and 
wastewater), energy data and government emission factors. Hot water and space 
heating are clearly distinguished; however, uncertainty arises with regards to the 
inclusion of water-related appliances, which may be excluded using this method. 
Using Artesia’s micro-component method for emissions counting, this would imply an 
undercounting as great as 12.1 MtCO2e per annum. Government data used by ICE is 
also less specific about industrial water use; there is no specified energy consumption 
data for “hot water” as there is in the domestic and service sectors. Instead, the data 
refers to energy usage due to, for example, “High temperature processes”, “Low 
temperature processes”, “Drying/separation” etc. in specific industrial sectors such as 
the chemical industry and textile industry. These could be potential areas where water 
demand management may offer benefits, however are poorly accounted for by all 
methods reviewed.  
 
Overall, forming an accurate account of emissions associated with the UK water 
industry is complex; different accounting methods and different boundaries make a 
baseline estimation of emissions difficult. Each of the methods reviewed has 
ambiguities and potential sources of undercounting, though overall it is evident that 
water-related emissions are a substantial contributor to the UK’s overall emissions. 
Water companies recognise that the water they supply has a large impact on 
domestic energy demand [13][14], and there are clear co-benefits to demand 
management, as adaptation measures are required throughout the water sector to 
compensate for more unpredictable variability in water demand and water scarcity. 
If the water industry were to make the case for a whole systems approach to emissions 
reductions, then demand management would more easily be incorporated into plans 
as both a mitigation and adaptation strategy.  
 
3. Visions for achieving Net Zero  

There is not yet a well-developed action plan to reduce water-related emissions in the 
UK. In lieu of such a picture, we summarise the actions outlined across various relevant 
strategic documents, detailing anticipated benefit of these actions and identifying 
opportunities to further raise ambitions. The overall picture of actions planned is 
limited, focussed on the replacement of devices and appliances rather than 
fundamentally changing how, when and why water is used.  



   

 
 

The CCC’s Sixth Carbon Budget 

The water industry is not a discrete sector in the CCC’s sectoral analyses, and 
emissions relating to water are instead mostly allocated to two other sectors; Waste, 
which includes emissions relating to wastewater treatment, and Buildings, which 
includes energy used for water heating. Reducing emissions in these two aspects are 
challenging for different reasons: 
 

Reducing process emissions in wastewater treatment 
In all the CCC’s scenarios, wastewater emissions are reduced by 21% by 2030, with this 
sector still responsible for 4.2 MtCO2e per year in 2050. The CCC include emissions 
related to industrial wastewater treatment within this estimate, which are omitted from 
Water UK’s routemap. Industrial wastewater emissions are currently reported to be 2.7 
MtCO2e per year, greater than Water UK’s estimate for the operational emissions of 
the UK water industry as a whole (2.4 MtCO2e per annum). Though there is potential to 
reduce the emissions intensity of wastewater treatment, both the CCC and Water UK 
state that process emissions from wastewater are difficult to abate, therefore even 
modest reductions in water use in industrial or domestic settings can deliver significant 
reductions in greenhouse gas emissions by reducing the volume of water treated.  

Reducing energy demand for hot water heating 
In the CCC’s ‘balanced pathway’, energy efficiency and behavioural measures are 
estimated to deliver a 12% reduction in heat demand in buildings by 2050. However, 
there remain uncertainties around the role of hot water heating in this pathway. Much 
of the activity proposed in the Sixth Carbon Budget is designed to reduce demand for 
space heating (through smarter heating management and improved insulation). Low-
flow showerheads are identified as the principal way to reduce hot water demand, 
with estimated potential to deliver a 5% reduction in household heat based on 
modelled flow-rates [15].  

Reducing hot water demand can substantially reduce energy-related emissions in the 
Buildings sector. The water industry has been actively involved in behavioural measures 
to reduce water demand for some time, with good evidence of the relatively modest 
savings that can be attained through measures such as low-flow showerheads, and 
there has yet to be strong evidence of widespread behavioural shifts or cultural 
change that positively affect the frequency, timing and duration of water use. 
Conversely, socio-cultural trends such as hyper-cleanliness, convenience, comfort and 
luxury have been found to counteract the positive benefit of direct water efficiency 
measures7 [6]. Therefore, more thorough consideration of how to achieve these cultural 
shifts, which co-evolve with building and interior design, are needed [16].  

 

                                                
 
7 A Dutch study by Foekema and Van Thiel (2011) found that water use trended upward despite 
relatively constant shower durations of around 8 min, as a result of increasing showering frequencies 
(hyper cleanliness) and shower head flows (luxury and comfort).  



   

 
 

Water UK’s Net Zero 2030 Routemap 

Water UK’s Net Zero Routemap focusses on the water industry’s operational emissions, 
which include those resulting from the provision of water and waste water services 
(extraction, treatment pumping and transport for maintenance), as well as 
bioresource (sludge) management, administrative activities and business travel. This 
report suggests that there will remain residual emissions by 2030 that will require 
offsetting in all emission reduction pathways. This information demonstrates the 
difficulty associated with the water industry’s Net Zero challenge, before any 
consideration of emissions related to water outside of the water industry’s operational 
boundary and the additional challenge this presents.  
 

Mandatory water labelling 
In Water UK’s demand-led pathway, mandatory water labelling covering building 
regulations and water efficiency standards for new builds is the proposed way to 
reduce per capita consumption beyond the level already anticipated by water 
companies as a result of their planned activities. Mandatory water labelling is 
estimated to have the potential to reduce per capita consumption by 6 litres per 
person per day; with a corresponding reduction of 0.169 MtCO2e. However, achieving 
the calculated emissions depends on meeting the most ambitious reductions in per 
capita consumption and leakage that the industry has seen to-date. There is also 
recognition of important challenges, such as supply chain readiness and policies not 
yet in place to support this action (particularly regarding the use of rain- and greywater 
recycling).  

There are several uncertainties associated with mandatory water labelling scheme. 
Water UK recognise a risk of overcounting the emissions reduction potential, as a result 
of their adoption of a 1.052gCO2e per litre carbon saving taken from Defra’s annual 
emissions factors published in 2012 when their own analysis of the 2018-19 data from 
company CAWs suggests that this value could have fallen to as low as 0.3gCO2e/ litre 
(~70% reduction) due to the considerable level of decarbonisation within the sector 
since 2012. There are also substantial uncertainties around the timing and impact of 
water labelling. Even if mandatory water labelling were brought in in 2023, there would 
remain a considerable challenging in increasing the efficiency of existing homes. More 
fundamentally, as described above, there is a risk that benefits gained from efficiency 
are outweighed by prevailing trends in home design and hygiene cultures. 

Water UK estimate that: “the reductions in water demand driven in this pathway deliver 
up to 3.5 times more carbon reduction benefits through a reduction household water 
heating demand than reduction driven through reduced water supply.” This statement 
underscores the importance of emissions beyond the operational boundaries of the 
water companies, and explores emissions reduction potential of domestic water 
demand reduction [17]. Given their reporting boundary and carbon accounting 
method, this potential does not contribute to the water industry’s Net Zero 
commitment, and instead are positioned as a co-benefit.  

 



   

 
 

Artesia  

Artesia provide a comprehensive review of potential actions to reduce domestic hot 
water demand and indicative emissions reduction potential, providing an illustration 
of the overall impact of demand reduction on water-related emissions. In Table 2, 
these results have been translated to total MtCO2e savings per annum based on 
current levels of household occupancy and overall number of households. 
 
Table 2: Estimate of overall impact of reductions in domestic water demand 
 

PCC  
(litres/person/day) 

Reduction in PCC  
(%) 

Emissions reduction 
(MtCO2e/annum)  

138 0 (baseline) 0 (baseline) 
130 5.80 1.33 
120 13.0 3.07 
110 20.3 4.60 
100 27.5 5.52 
90 34.8 7.87 
82 40.6 9.20 

 
Table 2 evidences the overall impact reducing domestic hot water demand could 
have. Achieving an average of 20% reduction in per capita consumption across all 
households in the UK would lead to a reduction in emissions of approximately 4.6 
MtCO2e/annum, almost double the current level of emissions reduction that Water 
UK’s routemap aims to achieve. These values can be compared to the aims of water 
companies, where planned activities are focused on balancing supply and demand 
as a climate change adaptation measure to reduce water scarcity.  
 

Building regulations, awareness and appliance upgrade 
In terms of actions, Artesia also highlight the importance of a mandatory government-
led scheme to label water-using products, linked to tightening Building Regulations. In 
addition, they propose using tariffs (linked to smart metering), increasing consumer 
awareness, and using incentives to reduce water use, and addressing the problem of 
water wastage from leaking toilet cisterns. These activities reflect actions that have 
been in progress across the water companies for several years, and are similar to those 
that have been used in the energy industry to reduce domestic gas and electricity 
demand. There are important lessons from these experiences, for example recognising 
that fiscal measures have disproportionate effects on households with restricted 
incomes, and that customer awareness remains a limited predeterminant of behaviour 
8 [6,18]. Exploring the use of composite indicators to link energy consumption for hot 

                                                
 
8 Loftus et al (2016) [18] discuss how the impact of tariff changes depend on households acting in 
particular ways – that water is consumed knowingly, and that household members receptive to being 
nudged into habits and practices. They observe that research finds much water use to be unknowing 
and unreflexively, dependent instead on time, weather and functional value. This suggesting that tariffs 
will have a limited impact on water-related practices. See also Browne (2015) [24] 



   

 
 

water use to data on deprivation and socio-demographics in novel ways can provide 
tools to distinguish between high consumption as a consequence of need (e.g. chronic 
health, poor quality housing etc.) and a result of luxury. In turn this can enable the 
protection of vulnerable consumers while also focussing attention on reducing 
demand in high use households 9 [19,20]. 

Water companies 

Water company documents such as Water Resource Management Plans and Annual 
Reports provide a picture of planned and ongoing activities to reduce demand. The 
current ambition are forecast to achieve a national average PCC of 118 l/h/d by 2050 
[10], or 120 litres per day by 2044/45. All companies recognise the risk associated with 
climate change on water supply in their region, and thus propose PCC reduction as 
a means to combat this. Plans are therefore consistent with substantial emissions 
reduction. However, the full extent of these changes lie beyond 2030, the timeline that 
the water industry has pledged to become Net Zero. These reductions are 
conservative targets for demand reductions, as in order to comply with existing 
building regulations, a property’s water use must not exceed 125 litres per person per 
day and in water stressed areas, local authorities can set a lower target, 110 litres per 
day [21]. In some regions, average per capita consumption is already 126 litres per 
day [22]. Therefore, more ambitious targets for per capita consumption in some water 
company regions, would appear appropriate to incentivise more ambitious demand 
management strategy [23].  
 

Smart metering, water efficiency and leakage reduction 
Most water companies describe plans to increase smart metering and reduce leaks 
(both leaky appliances and pipes in people’s homes and from the supply network), as 
well as water efficiency activities (low-flow showerheads etc.). There are differences 
between individual companies that reflect differences in demand across their region. 
For example, Anglian Water currently has average consumption of 136 litres per person 
per day, and there is a recognition from the company that driving a reduction in PCC 
and leakage is paramount to their future plans. This is due to forecasts of substantial risk 
to water supplies in the region as a result of population increase and climate change 
[25]. This reduction will be driven by a smart meter rollout, where they aim to reach the 
feasible limit of meter penetration by 2030.  

A trial by Northumbrian Water suggest that selective smart metering can reduce 
demand by approximately 8% [26], a finding echoed in other studies. However, 
longitudinal research finds that reductions in demand can be short lived, with 
household water use returning to preintervention levels after approximately 12 months 
[27]. There is more research needed to understand mechanisms by which the 

                                                
 
9 Cluster analyses such as Pullinger et al (2013) [19] and Chatterton et al (2016) [20] demonstrate the 
value of novel bottom-up datasets in explaining the diversity of domestic resource, identifying hotspots 
and potential sources of vulnerability. These data can help to appropriately target different policies 
and actions, as well as assess equity issues. 



   

 
 

reductions in domestic demand that occur in the months following smart meter 
installation can be stabilised and retained. The literature on experimentation discusses 
ways in which the introduction of new technologies (including smart meters, but also 
smart appliances for example) unsettle taken-for-granted practices, enabling critical 
reflection on everyday actions that would otherwise so ordinary that they evade 
critical reflection. The challenge that arises is to identify what can sustain and 
consolidate sustainable practices, when highly consumptive practices are unsettled. 

Decarbonise water supply 
In addition to demand-side options, there are various approaches being taken to 
decarbonise water supply and treatment. Following a recent industry trend towards 
renewable electricity, water companies are increasingly entering into Power Purchase 
Agreements (PPAs) with renewable energy companies. For example, Northumbrian 
Water entered a PPA with Ørsted in 2018 to supply them with wind-generated 
electricity [28]. In addition, water companies, often large landowners, use their land for 
the production of renewable energy. Again, Northumbrian Water provide an example 
of this, installing 14MW of solar energy at their treatment plants [28]. There is also 
potential to reduce emissions in Wastewater treatment using Anaerobic Digestion (AD) 
or Advanced Anaerobic Digestion (AAD). Each of these options reduce energy 
involved in water supply and treatment. However there are substantial uncertainties 
around the full contribution of these options to industry-wide decarbonisation [29], and 
there are also questions around the efficacy of and accounting for offsetting through 
carbon sequestration projects, which are a considerable component of the Net Zero 
Routemap. 

 
4. Future challenges for water-related emissions reduction 

This report offers a starting point to consider some of the complexities involved in 
reducing water-related emissions. Therefore, it seems appropriate to conclude with a 
series of (incomplete) reflections on future challenges to address in order raise 
ambition and support rapid, effective change.  
 

1. Involving diverse perspectives 

Water efficiency and demand management are well recognised problems for 
interdisciplinary research, and there is a long history of collaboration between different 
actors, organisations and academic disciplines. Yet, so far, discussions on emissions 
reduction in the water industry have largely neglected the contributions that social 
scientists might make to producing visions of decarbonised futures and pathways 
towards them. One crucial and urgent challenge going forward will be to establish 
dialogue between different disciplines, organisations and diverse water users to 
generate a more complete picture of this sustainability transition.  

2. Getting beyond per capita consumption 



   

 
 

Though it can be alluring to focus on average consumption there is now considerable 
evidence of diversity in the ways in which water is used by different people in different 
situations. Demand management need recognise and work with this diversity to 
effectively reduce emissions. Regional diversity is recognised in Water UK’s Routemap, 
which stresses that individual water companies need to form their own bespoke action 
plans, taking into account company specific considerations such as geography and 
population, and indeed the specific supply-demand characteristics of different 
company regions are well reflected in water company plans. Going forward, 
innovative ways of exploring, monitoring and evidencing diversity in water use (and 
users) will help both to understand hotspots and potential sources of vulnerability [19, 
20].  

3. From appliances to their uses  
Water using appliances (washing machines, showers, dishwashers, taps etc.) feature 
heavily in existing strategies to reduce emissions. Much of the focus, however, is on 
improving the technical efficiency of these appliances, and less attention is paid to 
how, when and why they are used. Existing research shows that in marginal efficiency 
gains are offset by broader changes – for example in bathroom design and hygiene 
cultures. There are parallels here with domestic energy and mobility practices. For 
example, improvements in the efficiency of conventional vehicles over the last 20 years 
have been outweighed by increased car ownership, increased travel activity and 
vehicle design (particularly the rise of SUVs)10. To substantially reduce water demand, 
attention need be paid not only to appliance efficiency, but also to ownership and 
use (including spatial and temporal dimensions), as well as market trends that increase 
the use of water to achieve comfort, luxury, cleanliness or relaxation. Amongst this, 
creative thinking about sustainable future practices and how they are aided and 
impeded by homes and appliances could open valuable avenues for water sensitive 
design [6, 31]. 

4. Changing hygiene cultures and home design 

Similarly, cultures change and are continuously changing – sometimes quickly and 
other times slowly – and this raises questions for the future of water use (and what the 
future could be if cultural change favoured less-intensive patterns of water use). It is 
not unheard of for water companies to try to communicate the impact of lifestyle 
choices on domestic water use. However, when they do – e.g., by discussing showering 
and shaving of legs  – they tend to receive public and media criticism, which sets this 
message in contrast with data on leakage [24]. Other companies have more 
legitimacy to engage in such a conversation with their customers. For example, Soap 
and Glory have successfully promoted ‘The 2 Minute Rinse™’, and Batiste – a dry 
shampoo brand – market their products as a product for ‘2nd day hair’, avoiding 
washing. These companies have directly mobilised less water intensive practices as 
part of their brand. However, this is not only a question of legitimacy, but also of 
contrast. When water companies talk to their customers about personal hygiene, they 

                                                
 
10 See Mattioli, G (2021) reflections on Tsemekidi Tzeiranak et al., Energy Consumption and Energy 
Efficiency trends in the EU-28, 2000-2018, 2020 Publications Office of the European Union, Luxembourg. 
 



   

 
 

do so against a tide of other, contradictory, behavioural cues. There is a need for a 
much wider coalition of actors – not least interior designers, appliance manufacturers, 
retailers and beauty industry – to participate in the transition towards les intensive water 
use [16, 32].  

5. Recognising water use as part of sequences of action 

The timing and location of water use is often overlooked, but is an important aspect of 
demand for reducing emissions. For example, when Covid-19 took hold in the UK and 
lockdown measures were introduced to control transmission, water companies 
witnessed some of the biggest peaks in water demand that have ever been observed 
[33] and research by Artesia illustrates the divergence in the usual timing of water use 
in people’s homes [34]. Analysis by Alda-Vidal et al., [35] links these changes to the 
reorganisation of everyday life, with a relocation and timing of water use resulting from 
the shift to home working and schooling. Other contributing factors include the way in 
which gardens became vital spaces for socialising, relaxing, creating space between 
household members and managing mental health when usual spaces and practices 
became off limits. These findings are illustrative of the various ways that water use 
intersects with other practices and routines throughout the day, calling for future 
attention to how the sequential performance of daily life affects the timing, location 
and nature of resource use.  

6. Technical challenges 

The hydrogen economy: The potential for future hydrogen use features prominently in 
the Sixth Carbon Budget, as a way of filling in where energy efficiency and 
electrification aren’t possible or cost effective, such as in heavy-duty transport. The 
implications of the hydrogen economy from a regional supply-demand balance 
perspective, and would depend on the method and location of production. With 
hydrogen featuring prominently in decarbonisation scenarios, consideration must be 
made as to the effect this will have on the water sector.  

Industrial water use and treatment: Industrial water heating is a complex area, both in 
terms of quantification and understanding mitigation potential. Industrial users can 
abstract and treat water onsite and is therefore out of the operational boundaries of 
the water industry. Indeed, the UK Greenhouse Gas Inventory assumes that “all 
wastewater is treated on site rather than any of it disposed to municipal sewers” [31]. 
In-depth analysis of water usage on an industry-by-industry scale would provide 
valuable insight into the volume of water used and the related emissions in specific 
industries, highlighting potential areas for mitigation. Questions would have to be asked 
pertaining to wholesome water usage and to what degree this is necessary (can grey 
water be used?), and to what degree the use of water is linked to carbon emitting 
activities.  

7. Whose responsibility is water demand? 

Accounting challenges aside, this deep dive into different methods and data used to 
quantify emissions illustrates the complexity of assigning responsibility for water demand 



   

 
 

management. Traditionally, this has been the responsibility of water companies, their 
regulators and their customers. However, we can also identify the building sector, 
industrial water users and the service industry as contributors to this picture. There is also 
a more complex, diffuse network of organisations involved in shaping demand – 
notably health and beauty industry, the fitness industry, employers (in setting workplace 
dress codes and offering facilities for employees), home, kitchen, bathroom and 
interior designers, appliance designers and manufactures. The full range of actors is 
impossible to depict; however, it is clear that creative collaborations between new and 
unusual organisations are needed if trends in water demand are to be changed. 
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