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“How do you build up interest, how do 
you get people on that [water] story? 
Habit changing isn’t just a one-off.” 

Paul Kelson, Bristol Water



Chapter 1
A different way of building 
water efficiency campaigns: 
harnessing social norms

This Primer presents findings from academic and grey literature and previous 
case studies about the potential of water efficiency campaigns to contribute to 
water saving in the UK within public sector and large organisations -  
universities, schools, hospitals, council buildings, offices and housing  
associations. These organisations provide significant untapped potential for 
water saving by virtue of their size and/or their nature as public organisations. 
     
We focus on the role of social norms, i.e. community standards, to promote 
the uptake and effectiveness of water efficiency campaigns. Hence, this Primer 
is intended to make a case for water efficiency campaigns and to provide  
building blocks for developing such campaigns. We seek to reach in particular: 

water resource managers, and environmental or sustainability managers in •	
large, including public sector organisations who want to save water 

water resource managers and water efficiency managers in water com-•	
panies and the environmental regulators, such as the Environment Agency, 
Natural Resources Wales, the Scottish Environment Agency and the North-
ern Ireland Environment Department  

non-governmental organisations active in the field of water resources  •	
management, such as Waterwise, the Rivers Trust, the Canal and Rivers 
Trust, Friends of the Earth,the World Wildlife Fund for Nature, and the 
Catchment Based Approach (CaBA).

We start from the fact that water scarcity and drought are increasingly  
occurring also in the UK. 
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“Drought is a recurring feature of the UK climate” (Marsh et al., 2007, p.88) 
and the UK experienced a recent dry spell during the summer 2018 (Han-
naford, 2018). The last drought event was between 2010 and 2012 (MetOf-
fice, 2013), before that 2004-2006 (MetOffice, 2016) and 2003 (MetOffice, 
2013). Other major drought events occurred in 1995/1996 and 1976 (Marsh 
et al., 2007). The UK Climate Change Risk Assessment 2017 attributes a 
“medium magnitude now” but a “high magnitude in future” for the “risk of 
water shortages in the public water supply, and for agriculture, energy gen-
eration and industry, with impacts on freshwater ecology” (Committee on 
Climate Change Risk Assessment, 2016). The overall assessment is that more 
action is needed in this area.

Further Reading: 
Cook, Christina. (2017). Drought planning in England: a primer. 

 The bigger picture – drought and water scarcity in the UKBox 1

Water efficiency is a cornerstone of contemporary management of water 
resources and public water supply. It refers to all efforts to reduce wastage of 
water. The United Nations Sustainable Development Goal 6 ‘Clean Water and 
Sanitation’ aims to:

1.1 Water efficiency at the heart of water resources 		
management 

“[by 2030], substantially increase water-use efficiency across all sectors 
and ensure sustainable withdrawals and supply of freshwater to address 
water scarcity and substantially reduce the number of people suffering 
from water scarcity” (UNDP, 2018).
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We consider engagement with social norms as key to devising and implemen-
ting successful water efficiency campaigns. By social norms we mean value 
commitments that shape water use behaviour. These can be community  
standards held by a group of water users in relation to efficient water use. 

Social norms have become the tool of choice for today’s behavioural policy-
makers. The inclusion of a social norm in a message can be a way to  
encourage citizens to carry out a wide range of socially desirable acts. 

According to Lede & Meleady (2019, p.2) social norms serve as cues that help 
people make sense of social situations (especially those characterised by high 
uncertainty or ambiguity) in terms of how people are expected to behave. 
They motivate action by providing information about what is likely to be effec-
tive and adaptive.

1.2 The power of social norms 
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Posner (2002, p.34) delivers a very elaborate definition of social norms: 
“Social norms describe the behavioural regularities that occur in equilib-
rium when people use signals to show that they belong to the good type. 
Social norms are thus endogenous: they do not cause behaviour, but are 
the labels that we attach to behaviour that results from other factors. Social 
norms should be distinguished from behavioural regularities that emerge 
in cooperative relationships simply because they are value maximising. For 
example, in a merchant community the exchange of gifts on holidays reflects 
a social norm, whereas the rule that the seller pays for freight insurance 
probably does not, but simply reflects the cost-minimising strategy.“

Social norms also feature as part of the UK government’s use of behavioural 
economics to affect behaviour change. Building on the work of academics 
such as Cass Sunstein and Richard Thaler (2009), who won the Nobel Prize in 
economics in 2017, social norms, such as ‘keeping up with one’s neighbours’ 
are deployed here in order to ‘nudge’ people towards particular behaviour. 
‘Nudging’ involves to enlist people’s voluntary engagement in the desired 
behaviour rather than prescribing it through formal legal rules. For instance, 
the Behavioural Insights Team that advises the UK government published a 
study that shows that simple alterations to tax letters which contained the 
information that the majority of people in a local area had already paid their 
taxes, increased repayment rates by about 15%, thus boosting significantly 
cash flow to the Inland Revenue (Cabinet Office. Behavioural Insights Team, 
2012).

Two specific types of social norms can be distinguished, descriptive and pre-
scriptive social norms. Environmental behaviour messages usually indicate 
that a large majority of citizens have already carried out the task, which cre-
ates the norm of compliance among non-compliers. This is often called a de-
scriptive social norm. Descriptive social norms represent beliefs about what 
people do, or in other words, the typical patterns of social activities and 
choices (Larson & Brumand, 2014) For example, a water bill may contain a 
comparative number, i.e. how a customer’s water use compares to the aver-
age water use in the postcode area. There are also injunctive social norms, 
which convey a more prescriptive message. This is less frequently used, but 
can feature in interventions or an account of environmental outcomes. In-
junctive social norms involve judging the un/desirability of specific actions. 

Social norms Box 2
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Social norms are often formed and applied in settings with a public character, 
e.g. in the work place, educational or National Health Service (NHS) 
institutions. 

Hence, Comodi et al. (2012) discuss the potential for public administration and 
local authorities to play their role in moving towards a low-carbon society, for 
example by implementing water savings in municipality-owned properties. 

Important are also third sector organisations such as housing associations. 
They have a public character since they involve communal administration of 
housing. 

Housing association homes account for 10% of occupied dwellings in the UK 
(Ministry of Housing, 2018). Housing association homes offer similar types 
of housing as local councils, often to people on a low income or who need 
extra support. They are private, non-profit making organisations. They pro-
vide easy access to a large number of customers, and water companies often 
collaborate with housing associations with regard to retrofitting homes with 
water-saving devices. 

For example, Essex and Suffolk Water’s H2eco retrofitting programme 
worked predominantly with private domestic customers but one phase 
of the project also worked with two housing associations to increase the 
uptake of the project. According to the water company, the project provided 
benefits to customers in terms of reduced water use and reduced water 
bills. In phase 6 of the project, which included working with two housing 
associations, the savings per property per day were 44.4 litres (Essex & Suf-
folk Water, 2014, p. 216).

Housing Associations Box 3

But existing water efficiency campaigns in England and Wales leave unexplored 
the potential of social norms to create behavioural commitments to water  
saving. They usually focus on two key drivers of water saving behaviours, 
technological devices and economic incentives. Technological devices focus 
on locking water users’ behaviour into a particular pattern, i.e. the water  
saving showerhead that reduces the amount of water for showering available. 
Economic incentives, which can also be used to promote the uptake of techno-
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logical devices, seek to harness the financial interests of water users in paying 
less for water in order to generate more efficient use of water.
      
In the academic and grey literature technical and economic drivers of water 
efficient behaviour are sometimes portrayed as - by themselves - sufficient to 
explain water saving behaviour (see sections 3 & 4 of this Primer below). In 
contrast to this, we consider social norms as the ‘missing link’. They can play a 
significant role in making technological devices and economic incentives work 
for water efficient behaviour. For instance, water saving showerheads will not 
make a difference, if users simply prolong the time spent on having a shower.1  
Similarly, economic incentives, such as rebates on water bills for water users 
who purchase water efficient appliances, still require uptake of such schemes. 
Whether such schemes will be taken up also depends on the social norms of 
water users. 

Education is often perceived as a third driver of water efficiency campaigns 
frequently aimed at young schoolchildren, teaching them water saving  
behaviour. This can include TV characters such as United Utilities’ “Gabi H2O” 
(United Utilities, 2015, p.59) or leaflets and posters to encourage water  
efficiency. As we further discuss in section 4 below, reliance on social norms 
can build on educational campaigns, and ensure longer lasting effects of these. 

Hence, in practice, technological devices, economic incentives and educa-
tional campaigns can be interrelated. Sometimes such a mixed approach can 
enhance the effectiveness of water efficiency campaigns, at other times it can 
also create further challenges. For instance, metering of customer supplies 
mixes technological device use and financial incentives. A number of water 
companies in the UK seek to increase metered supplies in their water resource 
zones through voluntary uptake of meters by customers. In those areas of Eng-
land that are declared by the EA as water stressed, water companies can intro-
duce compulsory metering (Environment Agency & Natural Resources Wales, 
2013). Note that there is no compulsory metering in Wales. In water stressed 
areas water saving becomes particularly important during drought, but the 
challenge here is that customers may have already significantly reduced water 
use due to metering. Hence, during drought episodes finding extra water  
savings may be difficult. 
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Currently approaches to water efficiency in the UK typically focus on private 
domestic customers, i.e. either single or multiple occupancy households, or 
private businesses (Grecksch, 2018). Given that public water supply to domes-
tic customers makes up the largest share of public water supply use, this focus 
is justified (Office for National Statistics, 2015, p.38; Lawson et al., 2018, p.9). 
In terms of water companies’ business customers, water efficiency campaigns, 
for instance with private businesses usually comprise a water audit and sub-
sequent recommendations on how to further reduce water usage (Grecksch, 
2018). But more than 5 million people are employed in the public sector in the 
UK. This includes government departments at central level, and local govern-
ment, the NHS, schools and universities. Hence, a large number of people 
spend a significant number of hours per day in their workplace. 

We would therefore like to shift attention to the public sector and large or-
ganisations, and their potential to make an important contribution to water 
efficiency campaigns. 

A review of grey literature suggests that it is possible to pinpoint specific 
‘hotspots’ of untapped potential for water saving in public sector and large 
organisations. This makes it relatively easy to target water efficiency campaigns 
at quick and substantial wins. For instance, a recent report on both virtual and 
actual water use in the Health and Social Care sector in England suggests that 
food production, preparation and consumption is with 28.7% the single largest 
area of water use by the sector. This includes water used to grow, clean, pro-
cess, transport, cook and dispose of food for Health and Social Care facilities in 
England (Public Health England & NHS England, 2018, p.12).

Exact numbers of water use for the public sector as a whole in the UK are hard 
to come by. We have some information from various water companies on wa-
ter use in the public sector mainly from their previous Water Resources Man-
agement Plans covering the 2014-9 period (see Appendix 1). Different water 

1.3 The gap: public sector and large organisations	

“In 2017 the total HSC [Health and Social Care] consumption of water (di-
rect and indirect) was 2,319 million m3, similar to that of a country such 
as Estonia”(Public Health England and NHS England, 2018, p.12).
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companies use different methodologies for how to present data about non-
household demand. The figure presented in Appendix 1 presents non-house-
hold water use by sector based on data from 2006/07 and published by Defra 
in 2012. Out of a total non-household water use of 2534 million m3 ‘Education, 
Health and Social Work’ used 153 million m3 or 6% . Another category, ‘Public 
and Commercial Services’ used 217 million m3 or 8.6%, however, the category 
is not further specified and it is not possible to differentiate between ‘public’ 
and ‘commercial’ services.  

In the past non-household demand was reported in English water companies’ 
Water Resources Management Plans using so called SIC (Standard Industrial 
Classification) categories. But water companies are no longer required to do 
this in their latest plans. In Wales, water companies still have to report in 
supplementary documents how they have calculated and considered their 
non-household components of water demand. 

For the WRMP 2014-19 period (see Appendix 1), some water companies 
provide pie charts with non-household demand presented in percentages 
and according to different SIC categories. For instance, a breakdown of all 
metred non-household demand by Sutton & East Surrey Water shows that 
29 percent of water use can be assigned to schools, healthcare, emergency 
services, hospitals, and leisure centres (SES Water, 2014, p.91). Some water 
companies present numbers in megalitres per day (Ml/d). For example, Severn 
Trent breaks down 18 Ml/d for public administration, 29.5 Ml/d for education 
and 22 Ml/d for health (Severn Trent, 2014a, p.56). Other water companies do 
not break down numbers for sectors, provide no data at all, or data is very dif-
ficult to read (see Appendix 1). The use of different categories by various water 
companies (public administration/public sector/government etc.) and the use 
of percentages or actual use figures or no data at all makes comparisons and 
estimating aggregate water demand from the public sector in England and 
Wales difficult. 

This points to scope for guidance, e.g. from the EA/NRW for a standardised 
methodology to calculate and present water use by different sectors, including 
the ‘public sector’.2  Moreover, from the data that are available non-household 
demand from the public sector mainly ranges between 6 and 29 percent of the 
total water use recorded by individual water companies. This constitutes sig-
nificant water use, which we suggest can be tackled by water efficiency cam-
paigns drawing on social norms. In the following sections we provide further 
information on what water companies, regulators and the public sector itself 
are already doing in relation to efficient water use.
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So far only a few water companies in England & Wales explicitly aim water 
efficiency campaigns at the public sector. Many water companies engage with 
housing associations as they provide easy access to a large number of  
customers (see the text box in section 1.2). This, however, has usually involved 
merely distributing water saving devices. Examples of water companies that 
mention these activities in their 2014/2015 Water Resources Management 
Plans are Thames Water, Dee Valley Water, Essex and Suffolk Water and Welsh 
Water. Welsh Water also mentions that they work with universities (Welsh  
Water, 2014) as does Severn Trent Water (2014b). Yet while Welsh Water 
states that it will focus on audits, leakage surveys and technical water saving 
devices, Severn Trent Water does not further specify its plans. Sutton & East 
Surrey Water (SES Water, 2018, p.50) concludes that:

1.3.1 What water companies are already doing

“The largest category is schools, the second largest Gatwick Airport, after 
that shops, farms and accommodation (domestic and managed flats). A 
large part of the non-household consumption is associated with the  
general population (e.g. schools, healthcare, entertainment, food, sports.) 
as opposed to industrial use.” 

However, there is no further elaboration on this or the potential consequences 
of this crucial information with regard to water efficiency. Essex & Suffolk  
Water (ESW) initiated an ongoing project with local councils in 2011. The 
A.C.E.S. initiative (Auditing Councils in Essex and Suffolk) is based on the suc-
cess of a standalone project to make a local town hall water efficient. Brent-
wood Town Hall was retrofitted in early March 2011, saving a total of 5,157 
litres of water per day. This retrofit highlighted to ESW how beneficial water 
efficiency could be to borough, district and county councils, not just in terms of 
water savings, but also monetary savings (Essex & Suffolk Water, 2014, p.230):

“By December 2012, a total of 89 buildings had been audited, including 
large office complexes, public toilets and town halls, across five councils 
within Essex and Suffolk. As a result, 33,929 litres of water per day is  
being saved” (ibid.).
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Thames Water (2014) states that:

“Public sector and third sector organisations often act as positive inter-
mediaries and may be more trusted by a customer than a water company 
when communicating water efficiency messages.” 

In their DraftWRMP19 Thames Water envisages water efficiency initiatives for 
households, businesses, schools, local authorities and housing associations 
(Thames Water, 2018). An innovative and community-oriented measure has 
also been developed by Wessex Water (2014). It introduced the so called ‘wa-
ter efficiency community fund’ to provide and install water saving devices for 
schools and other not-for-profit social organisations, such as hospitals, coun-
cils and local services. However, there is no further mention of this in Wessex 
Water’s DraftWRMP19. The fact that a number of public sector organisations 
obtain from external contractors water use relevant services may constitute a 
challenge to water efficiency campaigns. For instance, hospitals may use third 
parties for doing laundry and catering. In that case including water efficiency 
as a criterion for the award of procurement contracts may be an option to 
consider. 

From a regulator’s perspective, the picture is mixed as well. Defra’s 25 Year En-
vironment Plan only sets household water reductions as a goal without speci-
fying an actual target (HM Government, 2018, p.70). The National Infrastruc-
ture Commission (2018) also focusses on technological fixes and metering to 
increase water efficiency. For government owned and occupied buildings, the 
Greening Government Commitments (Defra, 2014) encourage all government 
units to embed sustainability, which includes water saving without further 
specifying how this could be done. The Water Resources Management Plan 
(WRMP) Guideline (Environment Agency and Natural Resources Wales, 2016) 
prescribes what water companies have to include in their WRMPs regarding 
water efficiency. The text, however, is fairly general: 

1.3.2 What regulators are already doing

“Demonstrating how you will fulfil your obligation to promote water  
efficiency and your plans for increased customer metering, thereby  
reducing abstraction and its impact on flows and groundwater levels.” 
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An Ofwat report from 2007 encourages schools and hospitals to carry out self-
audits and to involve key stakeholders in spreading the water efficiency  
message e.g. local MPs, trade bodies, and local authorities (Ofwat, 2007). 

The academic literature on water efficiency and the public sector is scarce. 
Only a few studies look explicitly at this issue (Petersen et al., 2015; Roccaro et 
al., 2011). There are more studies that feature energy saving in companies or 
public buildings (Siero et al., 1996; Comodi et al., 2012; Liu et al., 2016; Dieu-
Hang et al., 2017). We will discuss these studies further in the following sec-
tions of the Primer. What is clear though is that there is scope for more atten-
tion to the issue of water efficiency in public sector organisations.

The picture regarding water efficiency in the public sector is at times patchy 
and evolving. While water companies in England and Wales do engage with 
the public sector this is either not very much specified in WRMPs or confined 
to audits and technical devices. Smart tariffs, a further option to incentivise 
water savings, are on the agenda of water companies, yet they are dependent 
on the introduction of smart water metres, which are not widespread yet 
(Grecksch, 2018). But an element that is mentioned by almost all water com-
panies in their WRMPs and that is the focus of this Primer, is the role of behav-
ioural change and social norms, that is informal understandings that guide and 
govern our behaviour in society. 

Kristian James, an environmental public health specialist comments: 

1.3.3 What the public sector itself is already doing

15

“You will find an appetite for public sector interventions especially if they 
encourage employees or tenants to adopt practices at home too. The 
Wellbeing of Future Generation (Wales) Act 2015 requires organisations 
to operate in accordance with the principles of sustainability so therefore 
there is a need to support and inform actions“ (email communication with 
the authors).



Water efficiency campaigns in England and Wales are not just a matter of 
choice, but can be required by legal duties imposed upon water companies, 
public authorities, and regulators to promote water efficiency:

1.4 Legal duties in relation to water efficiency
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Part I of the Water Act (WA) 2003 introduced a range of legal provisions in 
relation to water efficiency. 
For instance, the Environment Agency has now a legal duty to secure the ef-
ficient use of water resources (section 6 Environment Act 1995 as amended 
by section 72 Water Act 2003).
Section 22 of the Water Act (WA) 2014 introduced a primary duty upon the 
economic regulator (Ofwat) to secure the long-term resilience of water un-
dertakers’ supply systems and sewerage undertakers’ sewerage systems. 

Moreover, the Secretary of State and the Welsh Assembly have to take 
appropriate steps to encourage water conservation (section 81 WA 2003). 
Water undertakers are also under a wide duty to further water conserva-
tion when formulating or considering any proposals relating to any of their 
functions (section 82 WA 2003). Also, public authorities have to take into 
account, where relevant, the desirability of conserving water supplied to 
premises (section 83 WA 2003). The scope of this duty is broad, it may apply 
not just to the use of water by public authorities themselves, but also to 
the exercise of public authorities’ functions where these have an impact on 
water use by others. This may be relevant for the decision-making of local 
planning authorities about land use and housing, as well as for procurement 
policies of local authorities, that may refer to the desirability of choosing 
water suppliers which promote efficient water use, e.g. through grey water 
recycling.

Finally, the WA 2003 provided for water resource planning tools. Water com-
panies in England and Wales have to provide statutory Water Resource Man-
agement Plans and Drought Plans every five years. Water companies set out 
in their Water Resources Management Plans how they will meet demand 
for water in the light of existing or planned future supplies over the medium 
and long-term. One strategy for meeting demand can be the promotion of 
a variety of water efficient behaviour. What water companies cover in these 
Water Resources Management Plans can also be further shaped by govern-
ment policy. The Secretary of State or the Welsh Assembly can issue direc-
tions in relation to matters that the plan must address. 

Note that the UK has a non-governmental organisation - Waterwise - that is 
solely dedicated to water efficiency.

Legal duties for water efficiencyBox 4
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There are differences with regard to legislation and governance of water in the 
various nations that constitute the UK. The main text of this Primer focuses on  
England and Wales. In England, the legislative framework and policies are  
developed by the Department for the Environment, Food and Rural Affairs  
(Defra). The regulatory agency is the Environment Agency and the economic 
regulator is Ofwat. In Wales, the legislative framework and policies are put in 
place by the Welsh Government and the regulatory agency is Natural  
Resources Wales (NRW). The economic regulator for Wales is also Ofwat  
(Water Services Regulation Authority). Often, however, reports or guidelines 
are collaboratively produced by both the English and Welsh environmental 
regulators (e.g. the Water Resources Management Planning Guideline  
(Environment Agency & Natural Resources Wales, 2016)).

In order to provide a bigger picture we briefly present here the situation 
regarding water efficiency in other constituent parts of the United Kingdom - 
Scotland and Northern Ireland (NI). There is further information about  
Scotland, Wales and NI in Appendix 2. 

Northern Ireland Water, a government-owned company, is the sole provider 
of drinking water and wastewater services for Northern Ireland. It does not 
provide any specific document or strategy for water efficiency in the pub-
lic sector in Northern Ireland. A document aimed at business customers, 
however, mentions behaviour change and educating employees: “Change 
employee’s behaviour by explaining the importance and practices of water 
efficiency” (Northern Ireland Water, 2012, p.5). The document also provides 
an example of water usage in typical office business premises based on an 
average of 50 litres of water per person per day (ibid., p. 3). Water usage 
is made up of toilet flushing (43%), urinal flushing (20%), washing (27%), 
cleaning (1%) and canteen use (9%). Under the heading ‘why should a busi-
ness save water?’ the document states that it will contribute to reducing the 
water and energy bills, lessen the carbon footprint and increase the reputa-
tion - socially and environmentally. The document concludes: 

Water efficiency in the public sector in Northern IrelandBox 5

“Small behavioural changes, could see a business reap big benefits”  
(ibid., p. 2).
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Scottish Water is a publicly owned company providing drinking water and 
sewerage services to the public and businesses. In addition, the retail mar-
ket for water has been open to business customers in Scotland since April 
2008. Scottish Water published a Water Efficiency Plan in 2012 (Scottish 
Water, 2012). Scotland is considered to be a water-rich country. Hence,  
customers expect a high quality of drinking water (ibid., p. 1). Behaviour 
change is one of the strategic objectives pursued by Scottish Water, in addi-
tion to water efficient fixtures and fittings (ibid., p. 13). While water  
companies in England and Wales are able to communicate with their cus-
tomers directly through bills, e.g. including messages and leaflets about  
water efficiency, water bills in Scotland are incorporated into the council 
tax bill sent out by local authorities. Scottish Water is working with local 
authorities, housing associations and Scottish Building Standards, in order 
to incorporate water efficiency policy and standards in development plans 
including those relating to new-building specification (ibid., p. 3). 

The plan also identifies ‘customers’ behavioural legacy’ as a risk and pro-
mises to change this by ensuring “we engage fully with the customer and 
invest in market research/ focus groups to understand the barriers to water 
efficiency” (ibid., p. 16).

Water efficiency in the public sector in ScotlandBox 6

“Local authorities & Housing Associations – we are actively promoting 
our water efficiency activities to local authorities with a view to influenc-
ing emerging Local Development Plans and are engaging with Housing 
Associations to identify pilot projects to trial water efficiency measures 
on the ground” (ibid., p. 12).

19



This Primer presents results from social science research on achieving wa-
ter efficiency in the public sector through social norms. It rests on two main 
pillars. First, an extensive academic and grey literature review that included 
topics such as water efficiency, water behaviour, the use of behaviour change 
methods, social norms and resource efficiency strategies in the public and 
private sector, including energy saving initiatives. 

The academic literature review was based on searches using Web of Science, 
a meta-search engine for peer reviewed academic journal articles that allows 
detailed keyword search. For example, we searched for studies using search 
terms such as: ‘water efficiency AND public sector’, ‘energy saving AND public 
sector’ or ‘water AND social norms’. The initial search period were the years 
2008 to 2018 but cross-referencing from identified studies lead to the inclu-
sion of earlier studies on the issue as well. The grey literature, i.e. studies, or 
reports from policy-makers and environmental management professionals 
included documents from Waterwise, Ofwat, Defra, EA and other regula-
tory bodies as well as English and Welsh water companies’ Water Resources 
Management Plans for the years 2014 to 2019 and some draft WRMPs for the 
subsequent water resources planning period.

Second, we organised a workshop ‘Achieving water efficiency through social 
norms in the public sector’ with stakeholders from a water company, regula-
tory agency and a university in January 2019. This Primer includes feedback 
received from stakeholders during this workshop. 

Notes

1 Personal communication from water resources manager.

2 Current guidance enables water companies to present their data either with refer-
ence to a general distinction between ‘household’ and ‘non-household’ demand, 
and identifying key sectors within the latter, OR to use the Standard Industrial Clas-
sification (SIC) categories provided by the Office for National Statistics (Environment 
Agency & Natural Resources Wales, 2016).

1.5 Data, methods and scope
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“It’s not about telling people how they 
should behave, but tapping into their  
existing values.”

David Brugman, Brookes University



Chapter 2
How can social norms create 
behaviour change?

This section further fleshes out what we mean by building on social norms for 
designing and implementing water efficiency campaigns in the public sector, 
and the extent to which water companies and regulators already draw on so-
cial norms for developing and targeting such campaigns. 

2.1 The citizen-consumer motivation

The idea that social norms matter is further supported by research on envi-
ronmental governance, which has coined the term ‘consumer-citizen’. This 
suggests that individuals’ contribution to more environmentally sustainable 
production and consumption cannot be explained simply through reference 
to economic motivations. Instead, consumers are often keen to contribute 
through their consumption habits to sustainable development also because 
they think of themselves as ‘ecological citizens’ (Spaargaren & Mol ,2008). 
Moreover, this research also points out that ‘lifestyle politics’ can help to 
bridge private and public spheres and thereby contribute to more sustainable 
behaviour. For instance, learned behaviour about recycling waste acquired in 
the private domestic sphere may translate into behaviour in favour of recycling 
also in work places (ibid.).

We suggest that insufficient attention to social norms is influencing how 
economic incentives work and whether technological devices are taken up. 
This creates a significant conceptual gap in our understanding of water saving 
behaviour. But there is also an empirical gap. We learned from a conversation 
with a water resource manager in a UK water company that current engage-
ment exercises that water companies conduct with their customers do not 
identify the values that customers hold and that may lead customers to engage 
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with water efficiency campaigns. By ‘value’ we mean the regard that some-
thing is held to deserve, its importance, worth, and usefulness (Oxford English 
Dictionary). We suggest that identifying, mapping and understanding such val-
ues, and how they relate to wider social norms held by communities, may be 
important in order to target water efficiency campaigns to particular customer 
groups and to potentially increase their chances of success. For instance, water 
resource managers in water companies told us that water saving campaigns 
have limited impact on affluent households, also because the economic incen-
tives for water saving are in this case not strong enough. Campaigns that focus 
in the first instance on efficient use of water for large gardens coupled with 
messages about the contribution of household water use to overall water use 
in a catchment may thus be a relevant response here.

In the following sections we will therefore identify the limits of what we 
already know about water efficiency campaigns and highlight the current 
state of affairs in relation to water efficiency campaigns for the public sector 
in England and Wales. We then explain further the notion of ‘social norms’ in 
relation to water efficiency campaigns in the public sector. Based on previous 
studies we discuss factors that enable successful water efficiency campaigns. 
This includes information about how to build water efficiency campaigns on 
experiences gained from energy saving campaigns. To begin with, we dis-
cuss academic literature about the link between social norms and behaviour 
change that also provides helpful insights into barriers to behaviour change. 

2.2 Values and barriers to behaviour change

As mentioned above whether we change behaviour also depends on the  
values we hold. Sharma (2017) in particular highlights the role of values in 
behaviour change and applies a social-practices approach to understand con-
sumer behaviour. In approaches based on social practice, the importance and 
power of collective human agency is emphasised, while at the same time close 
attention is paid to the role of technological systems and infrastructures. Part 
of this approach is a recognition that the value systems of people in different 
cultures are influenced by society, religion and wider belief systems, which 
determine the reasons for which people engage in sustainable consumption 
behaviour. Hence, water efficiency campaigns, not just for the public sector, 
should carefully take into account regional cultural differences within the UK  
as well as the values towards water in different religious communities. 
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According to Corral-Verdugo et al. (2008), motivation plays an important role 
for conserving a resource such as water. The more motives a person has for 
saving this resource, the more he or she conserves water. Sofoulis (2005) 
highlights that changing consumption patterns means changing habits and 
routines. More efficient water use may thus first require the de-routinising of 
habits and learning new ones. That includes becoming aware of one’s habits 
and subjecting them to scrutiny and reflection. Other steps include conversa-
tions with family, friends and neighbours and experiential learning about al-
ternative water-use systems, for example new technologies or housing design 
(ibid., p. 448). 

In this context, Hoolohan & Browne (2016) - who focus in their study on col-
lective approaches to change water use - emphasise the importance of un-
derstanding and addressing broad social and technological trends that could 
also inhibit behaviour change. The idea is that consumption is shaped by 
shared and collective drivers, and hence consumers have varying degrees of 
control over their water use. One such important collective driver is what we 
understand as ‘normal’ and ‘acceptable’ in terms of water use and whether we 
perceive water as a scarce resource. The authors of the study conclude that 
consumers reflect on behaviour of relatives and friends and on their experi-
ences gained from when they were abroad, e.g. during holidays especially in 
water scarce regions. According to the authors, social network discussions are 
thus important and they caution that just because people are given the right 
information, it does not mean they will change their behaviour, especially 
if people think their excessive water use is normal. Hence, more important 
was the experiential process of learning consumers gain throughout their lives, 
including interaction with places, people and objects throughout their life-
course (ibid., p. 186). 

Rocarro et al. (2011) present one of the few studies regarding water saving in 
the public sector. In this case schools and sports centres in an Italian commu-
nity are the focus. The objective of this study was to verify and compare water 
conservation in residential and public buildings (schools and sport centres) 
located in Sicily (Italy) by implementing high-efficiency plumbing fixtures 
(structural measures) and educational programmes (non-structural measures). 
The results show that structural measures led to relevant water savings, while 
non-structural measures only added a negligible effect. According to the 
authors, non-structural measures only seem to be successful if they do not 
involve personal sacrifice or a reduction in comfort or a significant change in 
behaviour. 
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Also, experience of actual drought events can contribute to shaping social 
norms in relation to water use. Simpkins (2018) discusses how an event such 
as the 2018 Cape Town ‘Day Zero’ threat can increase the value of water. This 
further illustrates that new ways to save water can be found during extreme 
water scarcity scenarios. 

Driver of water 
efficient behaviour

Finding Study

Values individual people 
hold 

important to consider 
how values link to tech-
nological systems and 
infrastructures

social practices are fur-
ther influenced by soci-
ety, religion and wider 
belief systems 

Sharma (2017)

Motivation to conserve a 
resource

the more motives a 
person has for saving this 
resource, the more he or 
she conserves water

Corral-Verdugo et al. 
(2008)

Ability to change habits 
and routines 

changing consumption 
patterns means changing 
habits and routines

more efficient water use 
may thus first require the 
de-routinising of habits 
and learning new ones
 

Sofoulis (2005)

Collective drivers over 
which consumers may 
have limited control 

important to understand 
and address broad social 
and technological trends 
that could also inhibit 
behaviour change

just because people are 
given the right informa-
tion, it does not mean 
they will change their 
behaviour, especially if 
people think their exces-
sive water use is normal

Hoolohan & Browne 
(2016)

Drivers of water efficient behaviour and potential barriers 
(1 of 2)Table 1
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Driver of water 
efficient behaviour

Specific finding Study

Water company’s 
attitudes

entrenched attitudes 
within organisations can 
be a major barrier

water companies are 
traditionally focused on 
changing infrastructure 
not customer behaviour

some water companies 
do not see it as their 
responsibility to educate 
people about water con-
sumption

potential lack of knowl-
edge and skills about 
behaviour change and its 
success

Lewis (2017)

Experience of actual 
drought events 

2018 Cape Town ‘Day 
Zero’ threat increased the 
value of water to people

Simpkins (2018)

Drivers of water efficient behaviour and potential barriers 
(2 of 2)

Having outlined some key barriers to behaviour change, we present in the next 
section the current status of behaviour change with reference to social norm 
approaches among English and Welsh water companies and regulators. 
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2.3 How social norms are currently harnessed

Lewis (2017) discusses a range of barriers to behaviour change with reference 
to UK water companies: first, entrenched attitudes within organisations can be 
a major barrier. Second, water companies are traditionally focused on chang-
ing infrastructure not customer behaviour, also in light of the fact that revenue 
is generated by selling water to customers. Third, some water companies do 
not see it as their responsibility to educate people about water consumption; 
and fourth, there may be limited knowledge and skills about behaviour change 
and its success. 

In this context it is important to note Hoolohan & Browne’s (2018) focus on 
social practice theories that present an alternative perspective to individual 
demand management carried out by water companies. Against this backdrop 
the Primer suggests that there is scope for exploring a social norm approach to 
water efficiency campaigns for public sector organisations.

Waterwise (2017) sees a water-saving culture as the goal in order to accom-
plish wide scale water efficiency:

“We know that most people take some actions to save water, but we 
also know that there is a lot more to do. Water efficiency needs to be-
come the norm across all activities throughout everybody’s lives - wast-
ing water should be seen as going against the norm. In order to achieve 
this, water efficiency activities must be scaled-up across the board, by all 
parties – nobody should be reporting having received no help or infor-
mation” (ibid.).
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1)	 Closer collaboration between all actors

2)	 Develop a national water efficiency communication/engagement 		
	 platform

3)	 Water efficiency references in Local Area Agreements, i.e. local  
	 planning policies

4)	 Provision of guidance for local councils on how they should interpret 	
	 their water efficiency duties imposed by the Water Act 2003

Waterwise – Key recommendationsBox 7

Waterwise’s Year 1 report (Waterwise, 2018) on its water efficiency strategy 
for the UK reviews the goals it set out in the original strategy document dis-
cussed above. It also sets priorities for the second year. Waterwise welcomes 
the fact that budgets set by water companies for water efficiency activities 
are increasing, yet the overall focus is on per capita consumption (PCC) reduc-
tion. Behaviour change is listed as a barrier to reduce PCC because behaviour 
change is not straightforward and there is no guarantee of success. According 
to the report, a priority for future work should therefore be to generate more 
evidence to “understand best practice on PCC and the behavioural, techno-
logical and regulatory tools that are needed to meet this.” Furthermore, the 
report stresses the importance of people and communities for water efficiency 
as behaviour change and greater customer engagement and participation are 
linked to water efficiency. The report highlights water companies’ measures, 
which consider innovations in behaviour change:

•	 Northumbrian Water’s Innovation Festival

•	 South Staffs Water is trialling a bespoke online customer engagement 	
	 portal, WaterSmart, to influence customer water-using behaviours with 	
	 personalised and targeted communications about water efficiency

Waterwise is also engaging in a long-term communication and engagement 
programme to target behaviour change and advice based on information 
related to different emotional and social outcomes of water use. Again, all of 
these priorities and programmes are aimed at household water users. 
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Essex & Suffolk Water (2014) refer to the potential of social norms to shape 
behavioural change. But the focus is on individual/household customers: 

“Influencing customer behaviour, through informing customers how 
much water they use, how they use water and challenging the habitual 
nature in which they use water, in turn delivers quantifiable and sustain-
able water savings. The company has understood this for many years 
and therefore behavioural change underpins all projects and initiatives.” 

Several of its projects use social norms theory and behaviour change: ‘Good 
Water Habits, Little Green Riding Hood, Challenge Twenty:12’ (see box 8). In 
their DraftWRMP19 Essex & Suffolk Water talk about increasing reliance on 
behaviour change methods. Yet, while many water companies mention behav-
iour change, they mean different things. For example, Bournemouth Water 
(sembcorp Bournemouth Water, 2015) regard moving customers from unme-
tered to metred supply as behaviour change. They also suggest: 

“We cannot accurately quantify behavioural change activity although 
we acknowledge that this is possibly the single most important driver of 
water efficiency” (ibid.). 

There are various social science methods available in order to understand driv-
ers of and outcomes of behaviour change, such as water efficiency campaigns. 
Among these are randomised controlled trials. Such trials seek to understand 
the specific impacts of particular interventions, e.g. being exposed to a water 
saving message drawing on particular social norms. One group of water users 
is exposed to the intervention, while the other is not. Comparisons can then 
be drawn about how the behaviour in relation to water use may have changed 
in the two groups after the intervention has occurred. Well-designed trials try 
to keep constant the range of other factors that may influence water use, such 
as access to technical devices, type of housing tenure etc., in order to identify 
the distinct impact, e.g. of a social norm based message. The UK Behavioural 
Insights Team provides interesting examples of how to use randomized con-
trolled trials.

29

2.3.1 What water companies are already doing in relation 
to social norms

https://www.gov.uk/government/organisations/behavioural-insights-team
https://www.gov.uk/government/organisations/behavioural-insights-team


	
As mentioned above, many water companies engage in water efficiency 
campaigns involving the use of behaviour change methods. We selected 
three examples from Essex & Suffolk Water mainly for the reason that the 
company describes their campaigns in detail in its WRMP.

Good Water Habits – Using Social Norm Theory (Essex & Suffolk Water, 
2014) In 2010/11, ESW initiated a project entitled ‘Good Water Habits’. This 
initiative focused on influencing customers’ water use behaviour using social 
norms theory. Market research was carried out between November 2010 
and January 2011 in Southwold, Suffolk to create ‘8 out of 10 cats’ style 
statements, which were then used in conjunction with various water-saving 
products to encourage behaviour change. Questionnaires, asking general 
questions about customers’ water use, were sent to over 3000 customers, 
resulting in 199 customers returning completed questionnaires. Analysis of 
the results provided a series of 20 social norm statements including: 

•	 Only one out of 20 customers know that the average personal water 	
	 use is 150 litres per day. 

•	 Only one out of 10 customers know that they can save 12 litres by 		
	 spending one minute less in the shower. 

•	 Three out of 10 customers have recently repaired a dripping tap and 	
	 know this has saved them 50 litres per week. 

•	 Seven out of 10 customers only use a washing machine when fully 	
	 loaded. 

•	 Eight out of 10 customers turn off the tap when brushing their teeth. 

•	 Four out of 10 customers know that leaving a basin tap running uses 	
	 at least six litres per minute. 

•	 Nine out of 10 customers found it easy to change habits. 

The statements were then incorporated into a leaflet, which in turn was 
enclosed in a self-audit style pack. The pack and leaflet cover all aspects 
of behaviour change associated with water use and also provided a range 
of water-saving products, such as a universal plug and a trigger hose gun, 
to provide a mechanism for making changes to behaviour. The Good Wa-
ter Habits packs were distributed to 846 customers in Halesworth, Suffolk. 

Essex & Suffolk Water Key Behaviour Change Projects (1 of 3)Box 8
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Essex & Suffolk Water Key Behaviour Change Projects (2 of 3)Box 8
	
Follow-up questionnaires were then sent to all 846 customers, in order to 
understand whether the social norm statements and approach had an effect 
on how the customers use water. A substantial amount of information was 
collated, helping ESW to understand the effect the project had on their water 
use. The information, along with the social norm statements, have been used 
to help shape future projects.

Little Green Riding Hood (Essex & Suffolk Water, 2014)
ESW recognises the importance of stopping bad habits from developing at an 
early age and that working with younger generations is key to affecting sus-
tained behaviour change. In 2010, ESW developed what has become a long 
term and highly effective relationship with a professional theatre company to 
deliver a fun and educational programme about the importance of using water 
wisely. 

The Little Green Riding Hood programme, aimed at primary school children 
and teachers, involves a pantomime, which is based around the children’s 
fairy tale Little Red Riding Hood. After the pantomime, which incorporates 
messages about saving water and changing bad water habits, the pupils then 
attend a good habits workshop, which reinforces the message of using wa-
ter wisely. In the ESW region, 51,927 primary school pupils from 207 schools 
have taken part in the initiative. Based on Ofwat’s guidance for calculating the 
water savings achieved through behaviour change initiatives, the total water 
saving achieved through the Little Green Riding Hood educational programme 
is 0.862Ml/day. In 2016 ESW renamed the programme ‘Super Splash Heroes’ 
based on the concept that pupils themselves could become Super Splash He-
roes (Essex & Suffolk Water, 2018, p. 196).

Challenge TWENTY:12 (Essex & Suffolk Water, 2014)
During September 2012, ESW took on a fresh challenge to assess the impact of 
successive behavioural change messages on customers’ household water con-
sumption. ESW devised a year long project called Challenge TWENTY:12 which 
primarily focuses on the importance of customer engagement and the delivery 
of behavioural change messages. 

Challenge TWENTY:12 aimed to achieve sustained water savings of 20 litres per 
property per day over a 12 month period, hence ‘TWENTY:12’. By feeding the 
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Essex & Suffolk Water Key Behaviour Change Projects (3 of 3)Box 8
	
customer with monthly messages over a prolonged period of time, ESW hoped 
to influence water use through encouraging long-term behaviour change. 
Customers were provided with monthly fact sheets themed around seasonal 
events such as Christmas, Halloween and Easter. In addition to the general wa-
ter saving facts, each letter showed a personalised consumption chart, which 
demonstrated a customer’s water usage over the last month and details how 
they compare to the rest of the participants in the project.

The behavioural messages disseminated through the Challenge TWENTY:12 
programme were reinforced through the receipt of a piece of exclusive mag-
net puzzle, which portrays each monthly message. Each month the customer 
received a different piece of the magnetic puzzle. Alongside the puzzle, each 
month the customer was also offered the opportunity to request free water 
saving products such as a trigger hose gun and aerated tap inserts. 
In order to assess the impact of various behavioural change messages on 
customers’ water consumption, a series of meter reads were obtained at the 
beginning of each month. This will enable ESW to: (1) calculate the month by 
month water savings resulting from individual messages and (2) assess the 
impact of the project on water consumption as a whole. In total, 912 homes in 
the Chafford Hundred area of Sussex were invited to participate in the pro-
gramme with 817 accepting the challenge. 

In their latest DraftWRMP19 (Essex & Suffolk Water, 2018, p.195), refers to 
a piece of research from 2015 that aimed to establish the proportion of wa-
ter savings achieved through the installation of products compared to those 
achieved through effective behaviour change engagement. The research was 
conducted in conjunction with a phase of home retrofits audits undertaken 
during the summer of 2015 in which 1,495 properties participated. The prop-
erties were randomly assigned to two groups; one receiving the full audit 
(product installation and customer engagement) and the other receiving a 
product-only audit (product installation but no engagement). Customers that 
received a full audit saved on average 24.9 litre per property per day. Custom-
ers that received a product-only audit saved on average 18 litres per property 
per day, suggesting that behaviour change accounts for between a quarter and 
a third of water savings achieved through home retrofit projects.
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A press release from the Environment Agency from May 2018 (Environment 
Agency, 2018) urges: 

”[The water] Industry must innovate and change behaviours in order to 
reduce demand and cut down on wastage.”  

An Ofwat (Water Services Regulation Authority) report (Lawson et al., 2018) 
about the long-term potential for deep reductions mentions several barriers to 
water usage reductions: lack of national holistic long term thinking, fragment-
ed responsibilities (with this potentially even more salient in the context of the 
opening up to competition of the market in water retail services in England, 
and to a limited extent also in Wales), and a lack of widespread collaborative 
multi-sector solutions to water scarcity, going beyond the water companies. 
The Ofwat report suggests under the heading of ‘changing public perceptions 
of water’, the use of the following tools: home water reports, smart bills, social 
norms and feedback (ibid., p. 20). The Ofwat report further suggests that 
prioritising research into behaviour change for influencing consumer choice 
of products and changing water use practices is one of the first steps to de-
liver deep reductions in household demand (ibid., p. 34). In the next section, 
we discuss a systematic way of harnessing insights from social norm theory in 
order to build models for environmental behaviour change. These, in turn, can 
provide an important foundation for water efficiency campaigns in public sec-
tor and large organisations.
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“How do you get people engaged? We 
have more chances within communities, 
within a building, within a public facing 
body.”

Paul Kelson, Bristol Water



Chapter 3
Models of environmental  
behaviour change as a basis for 
water efficiency campaigns

This section presents and synthesizes conceptual models of environmental 
behaviour change with a focus on the ISM (Individual, Social, Material) model. 
We consider a critical discussion of these models important also because they 
could provide the basis for customised water efficiency campaigns that public 
sector and large organisations may want to tailor to their specific water users, 
past water use practices and particular water needs. 

3.1 Limited use of models for a systematic approach to 
behaviour change

A recent assessment by Defra (Orr et al., 2018) generated evidence about 
what approaches to water efficiency and behaviour change have been used 
so far in the UK. The study also identified key evidence gaps. According to the 
report water saving devices, information provision and two-way engagement 
have been so far key interventions. Used together these interventions led to 
reductions in household water consumption in England and Wales. However, 
despite the use of multiple engagement routes, there has been a generally low 
take-up of water saving initiatives by private households. The authors identify 
gaps in evaluating the relative contribution of different components of behav-
iour change interventions and note only one study (Ross, 2015) that examined 
how much water saving produced by the intervention could be attributed to 
the behaviour change. Customers who received behaviour change informa-
tion coupled with a water saving device increased their water saving to 7 litres 
per property per day. This was a water saving that was by 38% higher than the 
water savings achieved by those household customers who apparently did 
not receive the behaviour change information, and only received the water 
saving device. Furthermore, the Defra report notes that UK water companies 
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are providing information to customers as part of water efficiency initiatives 
through one-way, two-way and online channels. But, there is little detail about 
the way the information is provided and how it affects outcomes. It also seems 
that water companies do not carry out evaluation studies of the effectiveness 
of their water efficiency campaigns (Orr et al., 2018). 

The Defra report concludes that examining water use in terms of social prac-
tices is important for identifying and targeting consumers based on the way 
they use water, for example in relation to gardening or washing. The authors 
also suggest that further work is needed to test these approaches in practice. 
It is also noteworthy that underlying assumptions about what influences water 
consumption behaviour were only set out clearly in less than half of the docu-
ments reviewed in the Defra study. 

Hence, the authors of the Defra study suggest that a lack of a robust theo-
retical framework was common to publications looking at interventions to 
reduce water consumption. Consequently, a lack of clarity about what factors 
are expected to produce the desired behaviour change, such as reduced do-
mestic water consumption, makes it difficult to assess the effectiveness of the 
approaches or actions described (ibid., p. 73). We therefore present in the next 
subsection a specific model of environmental behaviour change that has been 
widely discussed in the literature: the ISM model (Individual, Social and Mate-
rial). We chose this model over other approaches as it combines behaviour 
change approaches from different disciplines such as sociology, social psychol-
ogy and behavioural economics (Orr et al., 2018). Other approaches are for 
example Defra’s ‘4Es model’ (Defra, 2005)  (e.g. Sharma & Jha, 2017) or the 
MINDSPACE mnemonic presented by Dolan et al. (2012). For further informa-
tion about this see Orr et al. (2018) who provide a good overview of different 
approaches. 
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3.2 The Individual, Social and Material (ISM)  
factors model 

A very promising model of environmental behaviour change is the Individual, 
Social, Material (ISM) model (Darnton, 2014; Darnton & Horne, 2013). The ISM 
model is based on theory and empirical evidence. It suggests that three differ-
ent contexts – the Individual, Social and Material – influence people’s behav-
iours. Attention to these contexts matters in order to achieve substantive and 
long lasting behavioural change. ISM can generate a wide range of ideas for 
interventions because it draws on insights from all three of the main disci-
plines, which study behaviours and practices – social psychology, behavioural 
economics and sociology: 

Individual: This includes the factors associated with an individual that affect 
the choices and the behaviours he or she undertakes. These include an indi-
vidual’s values, attitudes and skills, as well as the calculations he/she makes 
before acting, including personal evaluations of costs and benefits.

Social: This includes the factors that exist beyond the individual in the social 
realm, yet shape his or her behaviours. These influences include under-
standings that are shared amongst groups, such as social norms and the 
meanings attached to particular activities, as well as people’s networks and 
relationships, and the institutions that influence how groups of individuals 
behave.

Material: This includes the factors that are ‘out there’ in the environment 
and wider world, which both constrain and shape behaviour. These influ-
ences include existing ‘hard’ infrastructures, technologies and regulations, 
as well as other ‘softer’ influences such as time and the schedules of every-
day life.

 The ISM model (Source: Darnton & Horne, 2013)Box 9
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By differentiating between individual, social and material contexts, the ISM 
model provides a valuable framework for several reasons. 

First, the model highlights the role of social norms and the desire to engage 
in behaviour that is approved by others in the same social group (Schirmer & 
Dyer, 2018). We will see in the discussion below how important a person’s  
reference group can be when it comes to resource saving at the workplace. 

Second, even if attitudes are favourable towards the environment this does 
not guarantee positive action but further constraints may need to be taken 
into account (Stern 2000, Mondejar-Jimenez et al., 2011). For example, water 
saving behaviour may be guided whether a property is rented or owned (Rus-
sell & Fielding, 2010). This is a fact that is particularly salient in the light of an 
increase in renting in the UK in comparison to ownership as a form of housing 
tenure.

Types of dwelling and housing in EnglandTable 2

Type of dwelling English Housing  
Survey 2009-2010

English Housing  
Survey 2016-2017 

owner-occupier 67% 62%

private renters 16% 20%

local authorities
17%*

7%
housing associations 10%
*the 2009-2010 Housing Survey does not differentiate between local  
authorities and housing associations homes but refers to this category as  
‘social renting’.
Sources: Department for Communities and Local Government (2011), Ministry 
of Housing (2018)
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 “The kind of homes people live in and whether they own or rent not 
only influences overall water consumption levels, but also how people 
think about water use” (Russell & Fielding, 2010).

Homeowners have direct control over their homes and are in a better position 
to undertake retrofitting of efficient devices. Private tenants on the other hand 
have less control over the installation of water efficient devices (ibid.). Yet, the 
installation of small technical devices such as tap aerators should be possible 
independent of whether one owns or rents a property. The installation of 
water meters, which can become obligatory in England’s water stressed areas 
may help to incentivise water saving behaviour. Typically a metered household 
in England and Wales uses 129 litres per person per day, compared to 162 
litres per person per day in an unmetered household (DiscoverWater.co.uk, 
2018)

The ISM model has been further specified by a range of authors. For example, 
Darnton & Horne (2013) present an example of waste recycling. At the ‘indi-
vidual’ level a lot of messaging was provided about the importance and bene-
fits of recycling, also working on people’s attitudes and emotions. Recycling 
was made easier by providing for example new infrastructure for kerbside 
collection and providing clear and simple information on how to recycle. At the 
‘social’ level, the kerbside boxes send out a strong visual message about who 
was and who was not recycling. The recycling campaign was also promoted at 
workplaces, schools and colleges. One of the outcomes was that people took 
their new behaviours home from these organisations with a public dimension. 
At the ‘material’ level, the EU Framework Directive on Waste (2008/98/EC) 
incentivised local authorities to provide infrastructure for collections.

The following paragraphs flesh out further how the ISM model approaches 
behaviour change. A summary of this is provided in Table 3. 
	
Schirmer & Dyer (2018) mention four areas that commonly influence the 
adoption of pro-environmental behaviour: 

	 •	 pro-environmental values and norms

	 •	 awareness and knowledge

	 •	 proximity and place-related identity

	 •	 life stage and lifestyle. 
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With regard to the first: pro-environmental values are in turn influenced by 
social norms, i.e. the desire to engage in behaviours that generate approval by 
others in a person’s social groups. However, Schirmer & Dyer (2018) also men-
tion that studies are inconsistent. Holding a value may be necessary but not 
sufficient to trigger behaviour change. Factors such as the cost and difficulty of 
taking action, and the relative priority of environmental in comparison to other 
values may moderate the link between values and behaviours (ibid.). Monde-
jar et al. (2011) claim that the roots of environmental problems lie in human 
behaviour, so the solution could lie in changing the behaviour of organisations 
and groups and so in cultural and lifestyle changes. They also describe four 
stages to achieve ecological behaviour: 1) awareness, concern and conscious-
ness-raising; 2) development of environmental attitudes; 3) if the attitude is 
favourable, consumers seek information about the matter and 4) the previous 
three elements do not guarantee ecological behaviour because further re-
straints are adequate economic resources, confidence etc. 

Russell & Fielding (2010) review literature on conservation behaviours and 
identify two types of behaviours: 

	 1) efficiency behaviour (rainwater tanks, showerheads) and 
	 2) curtailment behaviour (washing full loads). 

The authors claim that this distinction is necessary because each type of be-
haviour is underpinned by different social and psychological drivers. Referring 
to Stern (2000) they say that the determinants of water conservation behav-
iour can be categorised into five underlying causes: attitudes, beliefs, habits 
and routines, personal capabilities, and contextual factors.
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Study Key points

four areas that commonly influence the adoption 
of pro-environmental behaviour: 

1) pro-environmental values and norms
 
2) awareness and knowledge

3) proximity to an environmental problem          
(space and time) and place-related identity

4) life stage and lifestyle

Schirmer & Dyer (2018)

four stages to achieve ecological behaviour: 

1) awareness, concern and consciousness-raising

2) development of environmental attitudes

3) if the attitude is favourable, consumers seek 
information about the matter

4) the previous three elements do not guarantee 
ecological behaviour because further restraints 
are adequate economic resources, confidence etc.

Mondejar et al. (2011)

two types of behaviours, each underpinned by dif-
ferent social and psychological drivers: 

1) efficiency behaviour (e.g. rainwater tanks, 
showerheads) 

2) curtailment behaviour (e.g. washing full loads) 

Russell & Fielding (2010)

water conservation behaviour can be categorised 
into five underlying causes:

1)	 attitudes 

2)	 beliefs 

3)	 habits and routines 

4)	 personal capabilities 

5)	 contextual factors

Stern (2000)

Key studies of environmental behaviour changeTable 3
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The ISM model directs attention to individual, social and material contexts. In 
relation to water efficiency campaigns one such important individual and social 
context is the link between saving water and saving energy, a point discussed 
in chapter 4.

42



“The very first thing I do is talk about 
the broader context of [water shortages] 
and then I zoom in on how we  
contribute to it.” 

David Brugman, Brookes University



Chapter 4
Building water efficiency  
campaigns

This section draws conclusions regarding water saving behaviour from stud-
ies that discuss  other forms of resource saving, mainly energy saving. Based 
on this and the discussion in the previous sections we describe nine building 
blocks for a successful water efficiency campaign with the public sector involv-
ing social norms. We also provide two diagrams:

•	 one to visualise each step of the water efficiency campaign and

•	 a second diagram  visualising and describing a specific example for a 	
	 water efficiency campaign involving a school and social norms. 

We also provide examples of successful water efficiency campaigns involving 
the public sector in other jurisdictions (USA, Australia, South Africa). We intro-
duce the concept of social learning as a potential way to instigate organisation 
change towards more water saving behaviour, and thus to promote also  
learning from the examples of successful water saving campaigns in other 
jurisdictions.

4.1 The energy-water-saving nexus

The energy-water saving nexus is well established but not yet sufficiently har-
nessed in the public sector. Waterwise UK, for instance, notes that hot water 
use in the home accounts for around 5% of UK carbon emissions, which repre-
sents a key opportunity for promoting water efficiency as well as reducing fuel 
poverty (Waterwise, 2018).

Some academic studies have discussed water and energy saving in the pub-
lic sector. For example, Petersen et al. (2015) conducted a large study about 
electricity and water saving on US college and university campuses. They 
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found that the impact of financial and other incentives and knowledge is often 
overestimated, while people’s perceptions of what other people are doing, i.e. 
social norms, is underestimated:

“While schools and other organizations often focus on infrastructure renova-
tion as a primary mechanism for increasing resource use efficiency, occupant 
behavior is recognized as a key determinant of consumption and therefore 
a crucial target of conservation efforts. The emphasis on achieving behav-
ioural change in colleges and universities also recognizes the undergradu-
ate experience as a seminal and transformative period during which future 
decision-makers develop knowledge and habits that inform the personal, 
professional and political choices that they make throughout the rest of 
their lives” (Petersen et al., 2015).

Water-Energy use: social norms and large organisations Box 10

Petersen et al.’s study provides a detailed analysis of the first two Campus 
Conservation Nationals – a competition among college dorms to save re-
sources. The study assesses the efficacy of competitions as a means of chang-
ing thought and behaviour and to better understand the psychological factors 
involved. Referring to Vine & Jones (2016) Pedersen et al claim that structured 
competitions, one form of social comparison, provide a potentially powerful 
mechanism for leveraging the social norms: 

“Survey responses indicate that social norms – perceptions and beliefs 
about how members of a group think and behave relative to others – 
were a significant determinant of motivation to participate in the com-
petition. This is evident in the high percentage of survey respondents 
who indicated that they were interested in how their dorm was perform-
ing relative to other dorms and how their school was performing relative 
to other schools” (Petersen et al., 2015).

Petersen et al.’s study also provides examples of barriers to conserving water: 
need (washing hands, clothes), lack of control (infrastructure), apathy (e.g. 
community, roommate, personal) and love of showers (hot and long). 
Liu (2016) who asks how to incentivise individuals to change their behaviour in 
a lasting way also concludes that the strongest predictor of energy conserva-
tion intentions were in fact, social norms, group-based standards or rules re-
garding appropriate attitudes and behaviours. They refer to a study by Schultz 
et al. (2007) on household energy conservation and the role of social norms:
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“Providing residents with descriptive normative information had a 
dramatically different effect depending on whether they were initially 
above or below the average level of energy consumption in their neigh-
borhood. Providing high-energy-consuming households with descrip-
tive normative information regarding the average home energy usage 
in their neighborhood constructively decreased energy consumption. 
In contrast, for households that were initially low in their base rates of 
energy consumption, the same descriptive message produced a destruc-
tive boomerang effect, leading to increased levels of energy consump-
tion. However, adding an injunctive component to the message proved 
reconstructive by buffering this unwelcome boomerang effect. That is, 
for people who were initially low in energy consumption, the same de-
scriptive normative information combined with an injunctive message of 
approval led to continued consumption at the desirable low rate, rather 
than a significant move toward the mean” (ibid., p. 433).

Petersen et al.’s study provides a further illustration of the ‘material’ dimen-
sion referred to in ISM models. Students participating in the National Campus 
Competition felt that they had more control over both their individual and 
community electricity than water use. For example, many students reported 
turning off lights in public spaces to conserve electricity, but there is no clear 
parallel to this for water use. Exhortations related to water use are likely to be 
perceived as more intrusive into personal life (ibid., p. 38).

Dieu-Hang et al. (2017) have studied the effects of both energy efficiency and 
water-efficiency labelling on the uptake of energy and water-efficient applianc-
es. They state that green household behaviours include two types of decisions: 
(1) no-cost or low-cost behaviours that require only behavioural changes, 
such as turning off water while brushing teeth, plugging the sink when wash-
ing dishes, or turning off lights when leaving a room. And (2) behaviours that 
require an explicit investment, such as the adoption of efficient appliances. 
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Water or resource  
efficiency strategy

Evaluation of strategy Evaluation of 
strategy 

Structural (plumb-
ing) vs. non-structural 
measures (educational 
programme)

structural measures led to 
relevant water savings in two 
schools in Sicily, while non-
structural measures such as 
education only added a limited  
effect. Non-structural measures 
only seem to be successful if 
they do not involve personal 
sacrifice or a reduction in com-
fort or a significant change in 
behaviour

Rocarro et al. 
(2011)

Educational campaigns likely to be necessary, but 
not sufficient for behavioural 
change. Educational campaigns 
may especially be advisable 
when people are unaware of 
energy use and environmental 
problems associated with their 
behaviour

Abrahamse et al. 
(2005)

Harnessing the intercon-
nections between water 
and energy sectors

green household behaviours 
include two types of decisions: 
1) no-cost or low-cost behav-
iours that require only behav-
ioural changes, such as turning 
off water while brushing teeth 
2) behaviours that require an 
explicit investment, such as the 
uptake of efficient appliances

Dieu-Hang et al. 
2017)

Incentivising behaviour 
change in a lasting way

strongest predictor of energy 
conservation intentions were: 
social norms, group-based stan-
dards or rules regarding appro-
priate attitudes and behaviours

Liu (2016)

Combining descriptive 
(e.g. average neighbour-
hood use) and injunctive 
messages (e.g. conveying 
social approval/disap-
proval)

combining both, descriptive 
and injunctive, messages can 
offset the boomerang effect 
that tends to steer people who 
are low energy consumers to 
the median, meaning they use 
more energy than before, if 
only provided with a descriptive 
message on average neighbour-
hood use

Schultz et al. 
(2007)

Studies that link water to other resources  (1 of 2)Table 4
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Water or resource  
efficiency strategy

Evaluation of strategy Evaluation of 
strategy 

Campaigns focused 
on direct and specific 
targets, e.g. actual con-
sumption data instead of 
averages

likely to promote water conser-
vation

Mills and Schle-
ich (2012); Steg 
(2008)

Structured competition social norms were a significant 
determinant of motivation to 
participate in the competition 

Petersen et al. 
(2015)

Campaigns that provide 
specific information

specific information outper-
forms campaigns providing 
generic information

Ek & Söderholm 
(2010)

Comparative feedback receiving information about 
the performance about other 
groups can lead to competitive 
feelings and a better perfor-
mance

changing behaviour in an or-
ganisation must appeal to the 
collective and not the individual 
and the higher the performance 
goal, and the more precise the 
goal has been formulated, the 
better the performance will be

Siero (1996)

Harnessing identification 
with a reference group

a descriptive normative compo-
nent to persuasive appeals or 
information campaigns should 
ensure that the norms of the 
reference group are as situ-
ationally similar as possible to 
the intended audience’s cir-
cumstances or environment

Goldstein et al. 
(2008)

Specific framing and 
communication of inter-
ventions

Behaviour change can be in-
fluenced by the identity of the 
messenger who suggests the 
behaviour change

Byerly et al. 
(2018)

Studies that link water to other resources  (2 of 2)Table 4

48



Abrahamse et al. (2005) claim that educational campaigns are likely neces-
sary, but not sufficient to induce behavioural changes. Steg (2008) and Mills 
& Schleich (2012) report that only campaigns focusing on direct and specific 
targets, such as actual consumption data are likely to promote conserva-
tion behaviours. Similarly, Ek & Söderholm (2010) show that campaigns that 
provide specific information tend to outperform those that provide generic 
information.

Siero et al. (1996) focus on comparative feedback to look at how a company 
can motivate its employees to save energy. Comparative feedback involves 
receiving information about the performance of other groups, i.e. another de-
partment within the same company with regard to saving resources. Drawing 
attention to the existence of another group with whom a group can compare 
itself makes the behaviour of one’s own group more salient. Receiving infor-
mation about the performance of other groups can lead to competitive feel-
ings and an improved performance (ibid., p. 236). Siero et al. also warn that in 
case of continuing bad performance, comparative feedback can have negative 
impacts. Under competitive conditions people tend to avoid comparisons with 
people who perform better. Thus, continuous telling that others perform bet-
ter may result in demoralising and even worse performance. Therefore, Siero 
et al. (1996) suggest that changing behaviour in an organisation must appeal to 
the collective and not the individual and the higher the performance goal, and 
the more precise the goal has been formulated, the better the performance 
will be. 

Goldstein et al. (2008) use social norms in their study about the reuse of hotel 
towels and conclude that another well-established factor affecting norm ad-
herence is the extent to which individuals identify with the reference group:

“In experiment 2, we examined whether the towel reuse norm of hotel 
guests’ immediate surroundings (i.e. the provincial norm for their par-
ticular room) motivates participation in the conservation program to a 
greater extent than the norm of guests’ less immediate surroundings 
(i.e., the global norm for the whole hotel)” (ibid., p. 476).

In other words, if the message was ‘other people who used this room, reused 
their towels’ people were more likely to reuse towels than in the case of the 
more general message of ‘other hotel guests reused their towels’. Siero et al.’s 
study also suggests that managers, policy makers, and communicators imple-
menting water efficiency campaigns should ensure that the norms of the  
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reference group are situationally very similar to those of the intended audi-
ence’s, taking into account their circumstances and environment. 

Byerly et al. (2018) refer to the fact that people respond not only to incentives, 
information and persuasion, but also to how these interventions are framed 
and communicated. Hence, altering the context within which decisions are 
made can encourage socially desirable behaviours and discourage socially 
undesirable behaviours. Thus, they conclude that choices can be swayed by 
the identity of messenger who suggests the behaviour change. People also 
respond to information that they recall from memory, even unconsciously (via 
priming) and to which their attention is repeatedly drawn (via salience). In the 
following section we draw together key overarching findings of academic and 
grey literature on water efficiency campaigns by outlining nine key building 
blocks of a successful water efficiency campaign.

4.2 Nine building blocks 

In this section we outline nine key building blocks of a successful water ef-
ficiency campaign. The first building block consists of identifying why and 
how relevant target groups value water. The second building block consists 
of the development of ‘narratives and stories’ that form the core of the cam-
paign. The third step involves identifying a specific thematic frame for these 
‘narratives and stories’. We can then choose between different tools aimed 
at behaviour change, such as competition and/or referring to water use by 
relevant reference groups. In addition, it will be important to align structural 
and behaviour change measures, and to consider whether a water efficiency 
campaign should be combined with an energy saving one. Finally, it will be 
valuable to collect data about the outcomes of the water efficiency campaign, 
also because this provides an opportunity to evaluate its approach. The next 
section explains these various building blocks in further detail.
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Understanding why and how water is valued 
It is important to explore what values citizen-consumers hold towards wa-
ter and why or why not they engage in water efficient behaviour. Apart from 
values a range of other factors can influence citizens-consumers’ decisions in 
relation to water too, for example, whether people perceive water as a scarce 
resource. 
The city of Cape Town in South Africa suffered from a severe drought in recent 
years and was nearing a so-called ‘Day-Zero’, i.e. the day when water supply 
would be shut off. According to Simpkins (2018) stringent water restriction 
limited daily use first to 87 litres per person per day and later to 50 litres per 
person per day. This was accompanied by regularly updated information about 
dam levels, daily water use etc. on a ‘water dashboard’. Simpkins (2018) cites 
a senior research officer at the University of Cape Town: “Capetonians have 
learned the value of water, and water saving hardware will now put them in a 
very good position to tackle any drought.” For England & Wales a similar portal 
is offered – Discover Water – to inform consumers about water. It was set up 
by regulatory bodies, water companies and water industry organisations in 
England and Wales but should be publicised and advertised more widely and 
actively.

Narratives and Stories
The ancient philosopher Plato said that those who tell the stories rule the 
world. All workshop participants agreed that telling a story or shaping a narra-
tive matters. Simple messages such as: ‘Save more water’ do not get through 
to water users. Instead it can be important to tell the bigger story, i.e. water 
efficiency should be linked to the wider environmental story that includes, for 
example, the management of a river catchment, or includes the water-energy-
food nexus. The story must also resonate with existing audiences’ values and 
could be built around a local community or organizational communities, such 
as a school. The idea here is to put water efficiency into context – and to make 
an explicit case for why it is necessary. The narrative should therefore contain 
an element explaining water shortages in the UK
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Framing
How social norms and behaviour change are framed and communicated is an 
important factor for successful strategies. Framing, a term commonly used in 
mass communication theory and journalism, can be understood in two ways. 
First, it refers to how information is shaped and contextualised within a famil-
iar frame of reference and meaning. Second, it concerns the effect of fram-
ing on members of the public. Audiences may adopt the frames of reference 
offered by journalists or a messenger and see the world in a similar way (Mc-
Quail, 2005). Hence, the context in which decisions are made and who conveys 
the message or who suggests the behaviour change, i.e. water companies, 
regulators or intermediaries, is important (Whiting, 2019). Also, water use is 
of a very personal nature. Everyone has different attitudes and values when it 
comes to washing, showering, toilet use etc. Hence, communication in relation 
to this must be adapted so as not to be felt as too personal and intrusive.

Setting realistic targets 
There is a limit to water conservation as we need, for example water to wash 
or to wash clothes. People may need water for religious reasons and some 
people simply do not care about efficient water use. There may also be unin-
tended rebound effects, i.e. a water-saving shower head may lead to longer 
showers.

Competition
Competitions can leverage the power of social norms. Perceptions and beliefs 
about how members of a group think and behave relative to others have been 
found to be a significant incentive to participate in a competition. In other 
words, people like to know where they stand compared to others and they like 
to be told that they are good (Sieroet al., 1996; Petersen et al., 2015).

Reference groups
Reference groups are people close to us, e.g. work colleagues or friends and 
family. Our behaviour orientates itself to the behaviour of reference groups, 
also through group think. In other words, we tend to adapt our behaviour ac-
cording to what is the norm within a reference group. Herein lies a significant 
potential for water efficiency campaigns in the public sector. Work teams or 
units are important reference groups and could help to influence water-saving 
behaviour either through competition or other behavioural change approach-
es, such as targeted messages containing descriptive and injunctive messages.
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Align structural and behaviour change measures
Installing water saving devices or new plumbing and harnessing social norms 
to change behaviour can go together. Behaviour change measures seem to 
fail if they involve too much personal sacrifice or discomfort. However, water 
saving devices combined with very specific and targeted behaviour change 
messages may overcome this barrier. The studies by Goldstein (2008), Ek & 
Söderholm (2010), Steg (2008) and Mills & Schleich (2012) suggest this to be a 
successful strategy.

Building water saving messages on energy saving campaigns 
A big factor discouraging people from water-saving behaviour is the fact that 
they have less control over water infrastructure as, for example, compared 
to energy. Switching off a light is easy but most of the water infrastructure is 
actually hidden. The study by Petersen et al. (2015) revealed that changing the 
water behaviour of others was seen as more personal and intrusive, i.e. sug-
gesting to someone to switch off a light or turn down the heating was seen 
as less intrusive by study respondents compared to telling others to close the 
tap while brushing teeth or taking a shorter shower. One solution is to use a 
strategy that sends messages with different levels of appeal to self- and collec-
tive self-efficacy. For example, a message that targets shorter showers could 
primarily appeal to the fact that it saves energy instead of focussing on the 
water-saving aspect that comes with it. 

Data and evaluation
Having a good data basis and regularly evaluating the effects of water effi-
ciency campaigns that involve social norms are a precondition for successful 
water efficiency strategies and campaigns. Limited data or general statements 
in WRMPs make it difficult to assess the current situation regarding water ef-
ficiency strategies and campaigns, especially with regard to social norms and 
the public sector. Water companies could elicit information about the value 
customers attribute to water from their customer focus groups and regularly 
undertake evaluation studies about the effectiveness of water efficiency cam-
paigns and strategies. 

+

1 2 3 4
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Framing and Narratives
What message are you trying to convey, in which context and to whom?

For example ‘Saving natural resources’ or ‘reducing the risk of water scarcity’

Understanding social norms 
and behavioural change

models of environmental behav-•	
iour change, e.g. the ISM model
barriers to efficient water use•	
value of water•	

Link between water and other 
resources

understanding water-energy-•	
food nexus
infrastructure•	

Targets
using less water•	
using water more efficiently•	
introduce new behaviour, e.g. •	
grey water recycling

introduce social norms•	
set community targets, i.e. percentage •	
reduction per sector in a catchment area

Tools
structured competition•	
targeted messages•	
appeal to reference groups•	

Outcomes

adoption of social norms and •	
behavioural change
water savings•	
reputational gain•	

Data & Evaluation

data about water use behaviour•	
effectiveness of water efficiency •	
campaigns and strategies
positive feedback to water users •	
and customers

adapting to climate change•	

Drivers - what are we trying to achieve?
saving water•	

combine descriptive and injunctive social •	
norms
use intermediaries to convey water  •	
saving message

Figure 2: A model for designing water efficiency campaigns involving social norms
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Framing
Introducing greywater recycling to save natural resources in the 

school

Understanding social norms 
and behavioural change
applying the ISM model to our •	
school: 
- dry summer of 2018 
- saving water through dual flush 
toilets  & water saving showerheads 
- arts classes: designing posters with 
  water saving messages

Link between water and other 
resources

school lessons about saving hot •	
water for reducing energy and 
water use
understanding water-energy-•	
food-nexus

Targets
using water more efficiently in  •	
school canteen
using 50l (or other target) per day  •	
less in the canteen
use wastewater to water school •	
grounds (flower pots, planters, lawn)

introduce new behaviour, e.g. grey •	
water recycling
introduce social norm, i.e. ‘water •	
that was used by humans is good for 
plants too’

Tools
appeal to reference groups  •	
(teacher, pupils, canteen staff, facil-
ity management, other schools) 
use intermediaries to convey  •	
water saving message - head  
girl/ boy, local sports personality

Outcomes/ Results

adoption of social norms and •	
behavioural change
water savings•	
pupils, teachers and staff take •	
message home

Data & Evaluation

water audit to evaluate effective-•	
ness of water saving behaviour
evaluate the differences between •	
schools

adapting to climate change•	
saving water•	

Drivers - what are we trying to achieve?
saving money•	
...•	

structured competition among year •	
groups within school or schools 
within a local education authority
website showing consumption and •	
differences to other schools

Example

Figure 3: A water efficiency campaign in a school 
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This water efficiency campaign introduces greywater recycling at school can-
teens in order to save water and to introduce the social norm ‘water that was 
used by humans is good for plants too’. The idea is to use water that was used 
in the school canteen for cooking and washing up to water interior plants as 
well as plants and flowers on the school grounds. Using greywater, i.e. used 
water is perfectly suitable for this purpose and fresh drinking water from the 
tap is not necessary to water plants. 

This campaign draws on ‘understanding the water-energy nexus’ and ‘un-
derstanding social norms and behaviour change’. The former is introduced in 
lessons to teachers, pupils and staff (canteen, facility management) and should 
involve the local water company. Here also the advantages and limits of grey-
water recycling could be discussed. 

The next stage is to identify the different contexts, as envisaged by the ISM 
model, i.e. to capture the individual, social and material factors that influence 
and guide behaviour in this particular context. 

This is followed by identifying barriers to water saving behaviour. Has the 
canteen staff or School Governors’ Board experience with water scarcity or 
drought? Has the facility management experience with drought and water 
scarcity and did they have to deal with insufficient water for lawns and plants 
on school grounds in the past? This step also involves evaluating whether any 
water using behaviour needs to be de-routinised. For example, people working 
in the canteen may be used to draining washing up water down the sink.
 
The drivers describe what the reasons behind the campaign are, i.e. to save 
water, to save money or in a wider context to adapt to climate change. The 
more specific targets of the campaign are of great importance. In this case it 
is using water more efficiently in the school canteen, changing existing behav-
iour, using wastewater to water school grounds (lawn, flowers) and introducing 
a new social norm – ‘water that was used by humans is good for plants too’. 

The tools are to first of all appeal to all reference groups, i.e. pupils, teachers, 
canteen staff, facilities management and to use intermediaries (for example 
head girls/boys, famous alumni of the school) to convey the message. Since all 
schools within a local education authority are involved, a structured competi-
tion between all schools could be a powerful tool. This way, schools can com-
pare themselves against other schools in their water saving efforts. 
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The outcomes and results are water savings, the adoption of a new social 
norm in relation to water use, and that the different groups, pupils, teachers, 
and facilities staff, take the new behaviour home, i.e. watering their gardens or 
flowers at home using dishwashing water or used bathing water, for example.
 
The last step is equally important as it evaluates the results. A water audit, 
carried out e.g. in conjunction with the water supplier of the school, can verify 
whether actual savings have been made. The results and the evaluation can 
then be fed back to the other stages, influencing the design of future water 
efficiency campaigns, and the exchange of best practice examples in a local 
authority area. 
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The cost of a water efficiency campaign is a crucial factor in shaping whether 
water efficiency campaigns will be adopted by water companies and public 
sector organisations.

Waterwise has recently produced a report on ‘How much do water compa-
nies spend on customer engagement in the UK and internationally?’ (Lewis 
et al. 2018). In comparison to Australia (6%), USA (1%) EU (1%), UK water 
companies spend >0.2% of total company spend on water efficiency and 
resources communications (ibid., p. 1). However, the percentage of annual  
spend on engagement and communications of water efficiency and water 
resources was far higher in drought years for several UK water companies, 
around 1% for some companies (ibid., p. 10). 

The engagement and communication channels vary from company to com-
pany, however: 

Costs of water efficiency campaigns Box 11

The cost of a water efficiency campaign is difficult to ascertain and depends 
on the types of communications and engagement: leaflets, direct mail, edu-
cations via schools, home audits, outdoor media (billboards), website, print 
advertising, social media, digital media, radio as well as other factors such as 
the length of the campaign and the number of targeted people. In its survey, 
Waterwise asked water companies about the specific costs of communica-
tions and engagement activities (ibid., p.20/21). Unfortunately, the results 
are not presented in the report though.

“One UK water company explained that whilst there are various other 
topics and projects that also need communicating simultaneously, water 
efficiency certainly has the lion’s share of airtime and as a topic, has one 
of the biggest communications spends and investment”(ibid., p. 13).
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4.3 Water efficiency campaigns in other drought prone 
countries

The focus of this Primer is on England and Wales and we have provided some 
information about water efficiency and the public sector in Scotland and 
Northern Ireland (see textbox in Section 1). Here we offer a glimpse into other 
countries, states and cities, such as California, Las Vegas in Nevada, Australia, 
in particular Perth, and South Africa with reference to Cape Town. The par-
ticular focus is on what public sector organisations such as municipalities are 
doing, the potential for creative public-private partnerships, and large employ-
ers to promote water efficiency, as well as specific campaigns developed by 
schools and universities. 

4.3.1 USA

Here drought management and water saving measures often focus on pri-
vate households, larger industries and draw in particular on the tool of water 
education, especially in schools, following the idea that learned behaviour in 
schools will then transfer to life at home, impacting the water use of children’s 
parents as well. 

In the following text we are highlighting in particular the contribution that 
creative public-private partnerships can make to developing effective water 
efficiency campaigns. 

California

Between December 2011 and March 2017 California suffered a major drought 
event, lasting for 376 weeks and leading to further restrictions on water use, 
new regulations and regional water saving campaigns. 

Mandatory restrictions enforced from 2015 onwards reduced California’s 
water use by 24.5 per cent. These water savings dropped back to 11 per cent 
compared to 2013 when the restrictions became voluntary again. This illus-
trates the importance of a social norm approach in order to increase voluntary 
water savings, also in light of the political cost of enforced water savings. 

Governor Edmund G. Brown Jr. ended the drought state of emergency in April 
2017, after “unprecedented water conservation and plentiful winter rain and 
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snow (…) while maintaining water reporting requirements and prohibitions 
on wasteful practices, such as watering during or right after rainfall” (State of 
California, 2017).

More specifically, California aimed to make ‘Water Conservation a Way of Life’ 
(California Department of Water Resources, 2017) in order to: 

1. use water more wisely 
2. eliminate water waste 
3. strengthen local drought resilience 
4. improve agricultural water use efficiency and drought planning 

All water saving campaigns in Californian municipalities have to be seen in this 
context. There is no specific reference to behavioural changes or social norms 
in those four key elements, instead a lot of it describes technological innova-
tions or command and control type regulation. However, issues such as col-
laboration between state water agencies, cities, counties and stakeholders are 
mentioned. The first key element, use water more wisely, includes emergency 
conservation regulations, new water use targets and permanent monthly 
reporting on water usage, amount of conservation achieved and any enforce-
ment efforts. The second key element, eliminate water waste, is comprised of 
water use prohibitions, minimizing water loss, including reducing leaks and ac-
celerating data collection and innovative water loss and control technologies, 
including investments into research and funding programmes for water saving 
devices and technologies. The third key element, strengthen local drought 
resilience, involves water shortage contingency plans and drought planning 
for small water suppliers and rural communities. The former includes 5-year 
drought risk assessments and annual water budgets, the latter would include 
the development of more specific and functional recommendations in col-
laborating cities, counties and stakeholders. The fourth key element, improve 
agricultural water use efficiency and drought planning means strengthening 
agricultural water management plan requirements. This encompasses annual 
water budgets, quantifying measures to increase water use efficiency and the 
development of adequate drought plans for periods of limited supply.  

Communities and municipalities

Public authorities like municipalities are active in California in promoting water 
saving: for instance, the town of Hillsborough in California has a multifaceted 
water conservation programme: ‘Be a Saving Hero’ is a regional conservation 
campaign reminding residents to conserve water in their private households 
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(Town of Hillsborough, 2019). Gardening plays an important role as well: not 
only refers the town’s website to free Water-Wise gardening web resources 
(Bay Area Water Supply & Conservation Authority, 2019) but the town has 
also established a town water conservation garden to demonstrate low water 
landscaping concepts. In an educational approach the town has made available 
‘Water Wise Education kits through the Hillsborough City School District in the 
2013/2014 school year’ (Town of Hillsborough, 2019).

Education campaigns are important also in light of the fact that larger cities 
in California attract people from other regions in the United States that have 
a higher rainfall and climate. People take their learned behaviour with them, 
which makes education about water saving even more important – not only in 
schools, but also for adults.

‘Save the Drop’ is a water conservation campaign sponsored by the Mayor’s 
Fund for Los Angeles during the drought period. The educational campaign for 
example crowned the top drought defenders, who are named on the website 
(City of Los Angeles, 2017) and offers a calculator to determine one’s own 
water footprint (City of Los Angeles, 2017a). Los Angeles combined this with a 
drought awareness contest in schools: school teams (with students in grades 
1-12) participating could win project funds by showing creative ways to save 
water (Los Angeles Unified School District, 2017b).

Water Tariffs
 
Tiered prices for water consumption as used in other states for households 
and businesses – see for example Las Vegas, Nevada – are a problem in Cali-
fornia. According to Proposition 218, an addition to the California constitu-
tion specifies that government agencies are not allowed to charge more for a 
service than the costs for providing it. The Orange County Appeal Court ruled 
that San Juan Capistrano’s tiered water rates were therefore unconstitutional. 
The implications are as of yet unclear, but it has made water agencies fearful 
of adopting tiered payment systems (Roth, 2015). 	

Schools as promoters of social norms? 

Many communities and municipalities in California focus on school campaigns. 
There is, however, no direct reference to the use of social norms as an ap-
proach. The different programmes offer a variety of activities for schoolchil-
dren of all ages and include testing water for its chemical elements or writ-
ing essays about water conservation (Rowland Water District, 2019). Other 
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campaigns focus on gardens that feature drought tolerant plants and help to 
educate children, their families, school staff and community members about 
wise water use (Monte Vista Water District, 2019). Another feature of water 
saving campaigns in California are innovative public sector co-operations. In 
2015, the California Arts Council partnered with the California Department of 
Water Resources, to raise awareness through a student poster contest, the 
‘Conservation Creativity Challenge’ (California Arts Council, 2015a, California 
Arts Council, 2015b).

‘Grades of Green’ (Grades of Green, 2019) is an interesting campaign that 
started as a parents’ initiative and, though again not mentioning it explic-
itly, seems to take an approach targeting behaviour change by, for example 
changing habits. The initiative was founded in 2008 by four mothers at 
Grand View Elementary in California. After receiving an award from the Envi-
ronmental Protection Agency (EPA) it was turned into a non-profit organisa-
tion that supplies other schools with tools and information for environmen-
tal education. ‘Grades of Green’ has a wider approach, but water is one of 
the topics covered. In 2017 for instance the Rogers Middle School in Long 
Beach, California, participated at the Grades of Green’s Fall 2017 Global 
Water Challenge: this included changes of personal habits (turning off the 
tap, bringing reusable water bottles to school) and creating research based 
water-related posters (Stewart, 2017). 

Grades of Green Box 12

Universities
 
Especially during the drought period between 2011 and 2017 the pressure had 
been very high on universities and colleges in California to save water as well. 
Both have therefore taken on water saving campaigns and measures, which 
could be as simple as reducing the amount of water used for washing their 
motor pools, installing dual flush toilets, re-using grey or rain water or land-
scaping with drought-tolerant plants. 

Others took a wider approach: private Stanford University for example es-
tablished an award winning water conservation plan (Stanford University, 
2019) that included various actions, such as installing water misers on steam 

62



sterilisers after pilots reduced water consumption significantly. The university 
replaced more than 13,000 academic and student housing bathroom fixtures 
with water-efficient alternatives. The university also installed a Water Wise 
Demonstration Garden and weather-based irrigation controllers on campus 
grounds. The strategy also included an educational approach: in 2009 the for-
mat for water bills for campus residents was re-designed: “providing a graphic 
display to encourage customer review of their water use and consumption 
trends” (ibid.). 

The University of California, Berkeley has set itself the goal to reduce potable 
water use to ten per cent below 2008 levels by 2020. By 2017 the university 
already managed to use almost 25 per cent less water, meeting the campus 
goal twice over. A closer look reveals, that the individual water use per person 
dropped by 24 per cent between 2007 and 2016, half of the water consumed 
on campus is for domestic use, i.e. showers, toilets etc. One quarter is used by 
lab buildings. The university also reduced leakage and focused on water  
changing behaviour, but also on technology: “Over 90% of irrigation systems 
are automated and connected to a weather station. Approximately 24,000 
gallons of rainwater are reused each year for irrigation at the Boalt Law School, 
and there is a stormwater capture and reuse system at Eshleman Hall and 
Chou Hall” (Berkeley, 2019). 

The San Diego County Water Authority in 2015 took its water conservation 
campaign to colleges as part of their regional campaign “When in Drought: 
Save every day, every way.” College students across San Diego County could 
win free food and other prizes while contributing to regional water conserva-
tion efforts. 
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The San Diego County Water Authority has delivered thousands of refrigera-
tor magnets with indoor water conservation tips to campuses and invited 
students to promote water conservation by posting “selfies” with the mag-
nets as part of a social media campaign (San Diego County Water Authority, 
2016). The magnets were distributed to housing units and university func-
tions at Alliant International University, California State University at San 
Marcos, Point Loma Nazarene University, San Diego State University, the 
University of California at San Diego, and the University of San Diego. Col-
lege students could request magnets via tweet or email. “Easy ways college 
students can save water include: taking shorter showers; washing only full 
loads of clothes; turning off the faucet when brushing teeth or shaving; and 
alerting their landlords or apartment managers about leaks, runoff or other 
potential water waste on their properties” (ibid.).

San Diego Water AuthorityBox 13

Water restrictions for universities

At the height of the California drought universities also faced water restric-
tions: the University of the Pacific’s water supplier mandated that the universi-
ty had to reduce water consumption by 20 per cent at the Sacramento Cam-
pus and the Stockton Campus. “Here Pacific has already reduced its potable 
water use by 25 percent since 2013, and 48 percent since 2011” (Pacific Gas & 
Electric Company, 2019). Measures at the Stockton Campus included mostly 
technological fixes - for instance, replacing sprinklers with drip irrigation and 
compost, more than 1,500 new water faucets with low-flow aerators and 700 
low-flow showerheads and a water recycling system in the greenhouse. Under 
discussions were also an education campaign for the campus community, low 
flow toilets and drought-tolerant landscaping (ibid.). 

Partnerships between non-profit organisations and public  
authorities 

CoolCalifornia focuses on climate protection. Among the founding partners 
are State Government Agencies, like the State of California Energy Commission 
and the Governor’s Office of Planning and Research, University institutions like 
Berkeley Lab and the non-profit organisation Next10 (Cool California, 2019a). 
The mission is to provide Californians with the necessary tools to protect the 
climate, among the topics is also water.
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No-cost-steps to save water include the improvement of water conservation 
awareness in businesses, including employee awareness, and a water con-
servation programme: “Provide water efficiency information to employees so 
they can incorporate water efficient retrofits and landscaping into business 
practices and homes and schools” (Cool California, 2019b). The website pro-
vides a checklist. An interesting and important aspect is the idea to “promote 
employee participation”. These ideas could be adapted to and built upon in a 
number of organisations in a range of jurisdictions:

initiate your awareness program with a letter directed to each employee •	
from the head of your business. The letter should describe the established 
conservation policies, identify the water efficiency coordinator, express full 
support for your business’s conservation plan, and invite feedback. 

continually emphasize the need for individual responsibility as part of a •	
team effort to reduce water consumption.  

establish a ‘water-saving idea’ box or listserv and encourage all employees •	
to submit ideas. Respond to each suggestion offered.  

water conservation policies could also be incorporated in training pro-•	
grams.  

use office communications (staff meetings, e-mail, newsletters, paycheck •	
stuffers) to transmit ideas, policies, progress reports and achievement an-
nouncements. 

post water conservation stickers, signs and posters in bathrooms, kitchens, •	
cafeterias, conference rooms and other places where employees congre-
gate.

CoolCalifornia also suggests establishing employee incentives (ibid.):

recognize and reward those employees who submit water-saving ideas. •	

potentially include water consumption measures in employee’s job perfor-•	
mance reviews. 

consider motivating employees by rewarding them with a percentage of •	
the first year’s direct savings.
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allocate water and sewer costs to each individual department to create •	
responsibility for water efficiency. 

organize and promote water conservation competition between divisions •	
or teams. 

A designated water coordinator could educate employees to e.g. turn off water 
while washing hands and dishes. The initiative also discusses low-cost (detect-
ing and repairing leaks, installing faucet aerators or low flow showerheads) 
and avoiding unnecessary water use outside (for instance drought-resistant 
landscaping). Long-term investments include recycling facilities for the reuse of 
water.

Las Vegas, Nevada

Cities and public water authorities are active in various ways in promoting  
water saving in Nevada: Las Vegas’ approach to water saving combines  
rigorous enforcement of regulation, generous grass removal campaigns and 
education campaigns. Developers, for example, are no longer allowed to build 
new homes with a lawn in their front yard, grass is limited to common areas 
and backyards. Golf courses around the city pay heavy fees, if they exceed 
their water budget. Steeply tiered prices for water supply for households and 
business owners should also encourage water saving (Roth, 2015). 

The Southern Nevada Water Authority convinced homeowners, small busi-
nesses, golf courses and the gaming industry to take water conservation seri-
ously. To get people on board a wide-ranging citizens’ committee was formed 
to help develop and promote new rules. Moreover, committee members be-
came advocates and spokespeople in the community (Southern Nevada Water 
Authority, 2019a). A Water Conservation Coalition was established in 1995 as 
a public-private partnership to encourage water efficient business-practices 
(Southern Nevada Water Authority, 2019b). 

In the case of Las Vegas, it helped that drought conditions were clearly visible: 
drought could be seen as declining water levels of Lake Mead, one of the Colo-
rado river’s primary water reservoirs. Southern Nevada relies on the Colorado 
River for 90 per cent of its water supply. Since 2000 the water level here has 
dropped by 130 feet (Southern Nevada Water Authority, 2019). 
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4.3.2 Australia

The picture of water efficiency campaigns in Australia is complex also because 
of variation in who supplies water in the different states. 

In Western Australia, South Australia and the Northern Territory water is 
provided by state-owned companies, while local providers are responsible 
for water supplies in Queensland and Tasmania. The situation in New South 
Wales, Victoria and Southeast Queensland is again different: Here state-owned 
utilities provide bulk-water, which is then distributed by utilities owned by 
either local or state governments. Because the situation differs from state to 
state, it is impossible to give an overall picture, but some examples will show 
the different approaches to water saving campaigns in drought prone areas 
like Perth, one of the driest cities in Australia.

Perth

According to an estimation of Australia’s Climate Council the water flow from 
rainfall into Perth’s dams has slumped by 80% since the 1970s. And the situ-
ation could get worse: The precipitation in this corner of Australia could drop 
by up to 40 % by the end of the century (Milman, 2015). Already Perth’s dams 
cannot fulfil the water demand of its population. The city therefore relies on 
an additional desalination plant, which was built to reduce groundwater ex-
traction, which until the early 2000s was the city’s second main water source 
(Morgan, 2018). Above that technological and behavioural changes are neces-
sary to fight the on-going water crisis.

The Water Efficiency Management Plan of the Western Australia’s 
Water Corporation 

The Western Australia’s Water Corporation therefore introduced a Water Ef-
ficiency Management Plan, as part of a range of mandatory water efficiency 
measures and in this context works with companies that use more than 20 
megalitres of water each year (Milman, 2015). This includes: free training 
sessions, free data loggers transmitting water consumption data, access to 
studies on water saving, a certification for companies to promote themselves 
as water-conscious and other measures (Water Corporation, 2019a; Water 
Corporation 2019d).
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The Western Australia Water Corporation launched other campaigns as well 
to reduce water usage for example a Waterwise Irrigation Controller Rebate 
(Water Corporation, 2019e), shower head swaps (Water Corporation, 2019c), 
plumbing retrofits (Water Corporation, 2019b) and a Waterwise Towns Pro-
gram (Water Corporation, 2019f). The latter is aimed at communities across 
Western Australia: “Each year we work closely with households to help them 
save water in their homes and gardens. Included in our water saving programs 
is a series of letters containing personalised water use information. They are 
created to help you understand your water use habits, find new ways to save 
water and even identify leaks” (ibid.).

A colonial past promoting water use 

In order to understand the situation, and urban water use in Perth better it is 
worth looking into the city’s past (Morgan, 2018). Since its foundation water 
supply had been an issue in Perth as a growing city. Originally provided with 
water from the Darling Range until the early 20th century, periodic water 
famines in poorer suburbs had been quite common. In the early 1920s voters 
finally convinced the state government to invest in a more reliable water sup-
ply system. But the new systems soon proved inadequate – not least because 
of changed and deeply entrenched water use: “personal and household clean-
liness was associated with white civilisation, morality, and feminine domestic-
ity. Green lawns and English-style gardens upheld the perceived values of a 
cultivated and ordered streetscape, while also cooling the home and keeping 
dust at bay” (ibid.).

Increasing accessibility of water helped to meet these standards even in dry 
summers. Water use was here closely related to a colonial narrative that 
shaped a standard way of living influenced by western culture and European 
climate, without adjusting to local circumstances. The Western Australian gov-
ernment met these new demands by building additional dams and from the 
1960s onward, when the city experienced an economic boom, also by exploit-
ing the groundwater reserves beneath the suburbs. With growing pressure on 
water resources the government finally introduced voluntary water restric-
tions, which later were became more severe, for example by regulating when 
people could water their gardens. 
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4.3.3 South Africa

Cape Town is one of the most prominent examples of drought problems that 
made it into international media coverage in 2018. The city – even though wa-
ter use restrictions were already in place – was nearing Day Zero, the day the 
city would run out of water completely. Even though the worst was avoided, 
restrictions still have to be kept in place and from 1 March 2019 onwards, Ca-
petonians should not use more than 105 litres per person per day, check and 
fix leaks, irrigate only at allocated times, use drippers for micro-irrigation and 
wash vehicles using only a bucket (City of Cape Town, 2019b).

A new water management plan for the city of Cape Town

Since the urgent drought situation, a new water management plan has been 
developed, which is currently in the public consultation phase (City of Cape 
Town, 2019a). 

The draft plan makes no direct reference to further actions by the public  
sector but mentions behavioural changes as part of the city’s communication 
strategy. It also acknowledges that “while demand can be influenced by City 
actions, the behavioural choices of users are outside of the direct control of 
the City (…)” (City of Cape Town, 2019a). This again illustrates the significance 
of a social norm approach, i.e. the embedding of wise water use values in 
citizen-consumers’ attitudes and understandings in order to promote efficient 
water use in an enduring manner and thus for the longterm. 

The roadmap set out in the draft water management plan “takes into account 
the important yet complex relationships between water, people, the economy 
and the environment to set out five commitments which support its realisa-
tion”, as stated in the executive summary (City of Cape Town, 2019a). The plan 
contains five key strategies: 

safe access to water and sanitation;  •	

wise use, including pricing, provisions for free water to those who cannot •	
afford water, new by-laws and incentives to support water efficiency; 

sufficient, reliable water from diverse sources (groundwater, water re-use •	
and desalinated water); 
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shared benefits from regional water resources, i.e. collaborating with agri-•	
cultural water users; 

a water-sensitive city, for example by using stormwater and urban water-•	
ways for the purposes of flood control, aquifer recharge, water re-use and 
recreation.

USA

New York Times (2015). A culture of nagging helps California save water

Washington Post (2015). Here is how California expects its citizens to save 
400 billion gallons of water 

Los Angeles Times (2015). Students, campuses in state add saving water to 
college life

Regional Water Authority. Building Alliances in Northern California: Program 
Activities and Accomplishments 

Australia

Campaign Brief (2018). Nature urges humans to save water in new Water 
Corporation campaign 

The Cooperative Research Centre for Water Sensitive Cities (CRCWSC)

Further readingBox 14
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4.4 Social Learning

So far, this Primer has suggested that social norms are an important ‘miss-
ing link’ for achieving water efficient behaviour change also in public sector 
organisations. Yet, we may ask why would public sector organisations want to 
promote social norms geared towards water efficient behaviour? We suggest 
that this is important for two reasons. First, there is currently a lot of focus on 
private water companies in the UK as key organisations for dealing with envi-
ronmental and societal challenges such as climate change. But public sector 
and large organisations who use water have an important role to play, too. 
Second, understanding and changing behaviour in relation to water use can be 
part of wider organisational learning processes that may be of significant ben-
efit to organisations beyond the specific context of being resource efficient. An 
interesting strand of academic literature suggests that the adoption of social 
norms can form part of the wider social and organisational learning processes 
that organisations engage in: 
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Sustainable development plays an ever increasing role not just for private 
companies but also for public sector organisations such as schools, universi-
ties, hospitals, local councils and government departments. On a practical 
level this involves e.g. green procurement but it also relates to the sustain-
able behaviour of organisations and their members, i.e. their workforce. 
More than five million people are employed in the UK’s public sector. Hence, 
the sector has a huge influence and power over the use of resources, and 
consumption patterns. It also means the public sector carries has a great 
opportunity for dealing with economic, ecological and social challenges, 
including climate change 
	
A number of academic disciplines discuss learning but often focus on the 
individual. Here we are more interested in collective learning processes and 
their dynamics, for instance the diffusion of new knowledge in groups. Or-
ganisational learning is discussed in particular by two academic disciplines, 
business management and social psychology. Business management litera-
ture defines social learning as:

Social psychology emphasises behaviour change as a result of knowledge 
change through learning:

Three types of organisational learning can be distinguished (Argyris & Schön, 
1996; Pahl-Wostl, 2009):

Single-loop learning: people, organisations or groups modify their actions 
according to the difference between expected and reached outcomes (‘re-
moving symptoms’).

Social learning (1 of 3)Box 15

“ (…) social learning can be understood a process of change on a 
society level that is based on newly acquired knowledge, a change 
in predominant value structures, or of social norms which results in 
practical outcomes” (Luks & Siebenhüner, 2007).

“Social learning is more than the sum of individual learning, it is a 
collective process; organisational learning is about collective learn-
ing processes as well and is based on knowledge exchange among its 
members” (Argyris & Schön, 1996).
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Social learning (2 of 3)Box 15

Double-loop learning: in addition to single-loop learning, double-loop 
learning corrects or changes the underlying causes behind the problematic 
action.

Triple-loop learning: also called ‘deutero learning’ reflects on how we learn 
in the first place: “learning how to learn”. 
In practical terms, a single-loop learning process with regard to water ef-
ficiency would involve to install water saving devices, without user pat-
terns changing. A double-loop learning process would trigger a behavioural 
change, i.e. altered user patterns (for example: turning off the tap while 
washing the dishes in the office kitchen). Triple-loop learning would then 
reflect upon the learning process, i.e. why people were open to particular 
learning opportunities in the previous steps thereby improving the internal 
organisational learning process.

For the purposes of water efficiency campaigns and strategies with public 
sector organisations, double-loop learning is certainly the more interesting 
one and it can lead to incremental or radical changes. Important for instigat-
ing change are ‘change agents’ and collaborations (e.g. self-organised learn-
ing groups, projects and internal communication channels (intranet, Slack)) 
across all hierarchical levels of an organisation. Change agents are able 
to initiate specific learning processes and are typically recruited from the 
management level. They exercise their influence via internal platforms and 
workshops using participative leadership. Change agents can communicate 
behavioural change interventions (Byerly et al., 2018).

Triple-loop learning, very interestingly, involves structural changes in the 
governance regime:
Translated to water efficiency or water saving in general this could mean 
changing factors that determine the frame of reference of policymakers and 
the governance structure. In other words, it requires fundamental changes 
in the perceptions and mind-sets of actors as well as changes to norms and 
values and the governance structure (ibid., p.4591). A third-loop change may 
be to accept that some areas in the UK will be scarce in water resources dur-
ing some times of the year, and to focus here social norm campaigns leading 
to behaviour change, instead of focusing on increasing supply.
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Social learning (3 of 3)Box 15

“Like policy making, coping with uncertainties is an iterative and 
stepwise process during which constraints and boundaries are 
met. When changing actions and frames is no longer sufficient, 
large-scale governance changes (referred to as “transformations”) 
are required to effectively cope with the uncertainties” (Warmink 
et al., 2017).
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“We need to integrate drought into the 
greater environmental story.” 

Fiona Lobley, Environment Agency



Chapter 5
Conclusion and 
Recommendations

Current water efficiency campaigns and strategies in England & Wales focus 
on individual households and private businesses. Water efficiency in public 
sector and large organisations, with a more ‘public’ dimension than private 
individual households, such as workplaces is only discussed in a handful of 
studies. The main tools currently used in England & Wales by water companies 
are water saving devices and messages to reduce bills. While these approaches 
may be helpful when a financial decision precedes the behaviour, “voluntary 
approaches offer an alternative avenue to encourage climate resilient water 
behaviors, including those not underpinned by financial considerations” (Lede 
& Meleady, 2019).

“Importantly, these approaches do not require wide-sweeping legis-
lative or infrastructural change or financial incentives” (ibid., p.2).

But water saving behaviour is influenced not just by individual decisions, but 
social and psychological drivers such as social norms, values, group behaviour 
and external factors (culture, family behaviour, infrastructure and regula-
tions). This is reflected in current theoretical approaches and we introduced, in 
particular, the ISM model that enables to systematically capture this in specific 
circumstances. 

How behaviour change is framed and communicated is another important 
factor. Telling the bigger story and embedding water efficiency into the wider 
discussion about environmental change, yet at the same time resonating with 
peoples’ existing values could be the way forward. We have highlighted here 
studies that show that e.g. water saving competitions can increase water sav-
ing behaviour, for example in schools or various work departments. 
Hence, we suggest:

there is an opportunity for the public sector to act as a role model for oth-•	
er sectors, such as the third sector and private households. A large majority 
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of the workforce spends their days at workplaces where they use water for 
washing hands, in the office kitchen, water is used in the canteen, and for 
showering, the latter in particular if there is an increase in cycling to work.  

there is an opportunity for the public sector to carry out a ‘multiplier’ func-•	
tion. If water saving behaviour is implemented e.g. at work, this behaviour 
may also be applied at home, but also vice versa (Darnton & Horne, 2013). 
People who engage privately in water saving behaviour may have an influ-
ence upon their peers in larger organisations in which they may work. 

Water saving is both a public-private sector task. Public sector organisations 
are well placed to start water saving behaviour initiatives themselves, for ex-
ample as a competition among departments or in the context of staff engage-
ment weeks, or by including water efficient appliances in their procurement 
activities. There is scope for water companies and the public sector to increase 
their cooperation on this issue. 
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“Education is important. Often people 
don’t know there are different shower 
heads” 

Fiona Lobley, Environment Agency



Water Company Non-household  
demand with focus on 
public sector

Comments

Water Company 1 non-household demand 
(2011/12):  

public administration and 
defence, compulsory social 
security: 3.4%; 

education: 3.43%; 

health and social work: 
4.21%; 

other community, social and 
personal service activities: 
9.48%

Water Company 2 growth in non-household de-
mand in the Upper Rissington 
supply zone

after that a forecast of stable 
non-household demand

no specific data

Water Company 3 non-household demand dom-
inated by agriculture, forestry 
and fishing; manufacturing, 
wholesale retail trade, food, 
accommodation and others 

non-household demand pro-
jected to decrease from 275 
Ml/d to 273 Ml/d between 
2017-8 to 2045

non-household demand 
forecast to constitute by 2045 
about 22% of total demand

Overview of non-household demand (1 of 8)Appendix 1
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This table presents an overview of non-household demand 
with a focus on public sector organisations per water com-
pany based on WRMPs 2014-2019



Overview of non-household demand (2 of 8)Appendix 1
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Water Company Non-household  
demand with focus on 
public sector

Comments

Water Company 4 most non-household demand 
is in business services, agri-
culture, public administration 
and hotels and the leisure 
sector, which do not com-
prise a large portion of overall 
demand

no numbers, increase in 
non-household demand 
expected due to higher 
economic growth in the 
region

Water Company 5 non-household demand ac-
counts for 23% of the total 
amount of water put into the 
distribution system 

the forecast by industry code 
anticipates an increase in 
non-household demand from 
2019/20 of 59.5 Ml/d to 67.5 
Ml/d by 2044/45

no sectoral breakdown

Water Company 6 metered non-household con-
sumption is 21.3 Ml/d, this is 
about 23% of total demand

unmetered non-household 
consumption is an insignifi-
cant component of the overall 
water balance 

general increase in non-
household demand forecast

no sectoral breakdown



Overview of non-household demand (3 of 8)Appendix 1
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Water Company Non-household  
demand with focus on 
public sector

Comments

Water Company 7 by 2040 the annual demand 
for water from commer-
cial users is forecast to be 
10,090m3, that is ca. 5.8% of 
the total demand for water 
in the area supplied by Water 
Company 7. 

a particular estate, the largest 
agricultural and commercial 
user of water, uses 21% of 
overall demand in a dry year

limited data

Water Company 8 non-household consumption 
(2011/2012) listed for other, 
shops, pub/hotel/club, farm/
small holdings and industrial 
but no public sector 

slight increase in non-house-
hold demand mainly due to 
climate change

difficult to interpret 
figures

no definition of 
category ‘other’

Water Company 9 2019 WRMP 
this water company’s figures 
differentiate for measuring 
non-household demand: 

‘Health’: ca. 10 Ml/d, ca 6.3% 
of total demand

‘Public Administration and 
Defence’: ca. 2 Ml/d, ca 1.3% 
of total demand

‘Education’: ca. 10 Ml/d, ca 
6.3% of total demand.
total non-household demand 
constituted about 21% of dis-
tribution input in 2015/6
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Water Company Non-household  
demand with focus on 
public sector

Comments

Water Company 10 non-household demand 
(2011/12): 

WRZ 1: public sector: 4%; 

WRZ 2: public sector: 2.1%

definition of public 
sector: organisations 
which are mostly 
funded by government 
and will be affected by 
public finances 

examples: hospitals, 
schools, councils, pris-
ons, police, fire ser-
vices, etc.

Water Company 11 see Water Company 3

Water Company 12 non-household demand 
(2011/12): 

Northeast WRZ: public sector: 
7.5%; 

public sector Northeast in-
cluding Teeside: 9.6%

same company as  
Water Company 10

Water Company 13 metred non-household 
consumption:
0.0172 Ml/d (2012/13) fore-
cast to raise to 0.4845 in 
2039-40

the 2012/3 metered non-
household consumption 
constituted 71% of the total 
consumption

only four non-house-
hold consumers
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Water Company Non-household  
demand with focus on 
public sector

Comments

Water Company 14 decline in overall non-house-
hold demand (transition to 
service economy, efficiency 
and leakage reduction)

Public administration, educa-
tion, health: 18.5%

Water Company 15 This water company’s Busi-
ness Plan refers to non-
household customer demand 
remaining stable for the 
period of 2015-21

no specific data found

Water Company 16 non-household demand 
(2012/13): 
Actual consumption

public administration and 
defence: 14.9 Ml/d; ca. 1% of 
total distribution input

education: 28.4 Ml/d; ca 2% 
of total distribution input

health and social care: 22.6  
Ml/d: ca. 1.5% of total disti-
bution input 

Water Company 17 non-household demand 
(2012): 

education: 9%; 

public administration, nation-
al defence, compulsory social 
security: 6%; 

medical services: 6%
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Water Company Non-household  
demand with focus on 
public sector

Comments

Water Company 18 non-household demand 
(2012/13): 

education: 3.16 Ml/d; ca. 1% 
of distribution input

commercial public services: 
1.57 Ml/d; ca. 0.5% of distri-
bution input

hospitals: 1.63 Ml/d; ca. 0.5% 
of distribution input

sport and recreation: 1.30 
Ml/d, ca. 0.43% of distribu-
tion input 

Water Company 19 non-household demand (fore-
cast consumption 2014/15):

education and health: 10.08 
Ml/d in a normal year (2.52% 
of the total demand forecast) 

and 10.32 Ml/d in dry year 
(2.58% of the total demand 
forecast)

table also lists ‘other 
services’ and ‘other 
non-services’ without 
specifying what the 
categories are consti-
tuted of

Water Company 20 non-household demand 
(2011/2012):

government & other services: 
24.9%

Water Company 21 no data found
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Water Company Non-household  
demand with focus on 
public sector

Comments

Water Company 22 non-household demand 
(2011/12): 

residential healthcare: 10%; 

non-boarding school/college: 
7%; 

sports facilities: 5%; 

boarding school/college: 5%;

other services (emergency 
services, healthcare, etc.): 2%

Water Company 23 non-household demand is 
about 18% of total demand

forecast for non-household 
demand is fairly flat

further data in Ap-
pendix G of the water 
company’s WRMP 2014

Water Company 24 for 2017 ca. 62% of demand 
for water is non-household 
demand

no sectoral breakdown

Water Company 25 supply to 120 commercial 
properties and to Ministry 
of Defence premises, non-
household demand was about 
64% in the water-balance 
2016/7

no further sectoral 
breakdown

Water Company 26 non-household demand fore-
cast for 2044-45: 

government: ca. 18 Ml/d, 
i.e. ca. 4.6% of total forecast 
demand
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Water Company Non-household  
demand with focus on 
public sector

Comments

Water Company 27 non-household demand 
(2011/12) with potential 
impact by dry weather: sport, 
recreation and other personal 
services: 10.8 Ml/d (11.7%)

In the revised draft WRMP 
September 2018 non-house-
hold demand is forecast to be 
slowly declining to 18 Ml/d, 
constituting ca. 1.4% of total 
forecast demand by 2043/44

no further sectoral 
breakdown

Water Company 28 hospital, schools and public 
sector offices:

22.09% (percentage of de-
mand)

Appendix 1
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Source: Defra (2012) Note that the numbers and sectors are not further specified, e.g. there is no 
definition or information of what is, for example, subsumed under public and commercial services. 



Water efficiency in Wales, Northern Ireland and ScotlandAppendix 2

Welsh Government: Water strategy for Wales

The Water Strategy for Wales contains a general commitment to help both 
domestic and business customers of water supplies in Wales to become 
more efficient in their use of water. ‘Resource Efficient Wales’ (http://www.
resourceefficiencywales.co.uk/) already provides advice and training in rela-
tion to environmental management issues to communities, households and 
public sector organisations.

There are legal provisions that further specify the preparation of Water  
Resource Management and Drought Plans in Wales:

The Water Resources Management Plan (Wales): Directions 2016

This Direction of the Welsh Ministers addresses water undertakers whose 
area is wholly or mainly in Wales. It imposes various requirements upon 
undertakers, including:

to set out specifically in their Water Resources Management Plan how •	
often they expect restrictions of water supply to occur through drought 
orders and emergency drought orders. 

to set out what specific methodologies water undertakers have em-•	
ployed in order to develop measures for ensuring the supply of water. 

to assess the amount of greenhouse gas emissions resulting from the •	
water resources management options chosen by the water undertaker. 

how the implications of climate change have been taken into account in •	
the demand and supply forecasts set out in the Water Resources Man-
agement Plan. 

Wales (1 of 4)
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https://gov.wales/docs/desh/publications/150521-water-strategy-for-wales-en.pdf
http://www.resourceefficiencywales.co.uk/
http://www.resourceefficiencywales.co.uk/
https://gov.wales/docs/desh/publications/160405-the-water-resources-management-plan-wales-directions-en.pdf


Wales (2 of 4)

Similar matters are covered by The Water Resources Management Plan 
(England) Direction 2017. But the English Direction explicitly requires water 
undertakers wholly or mainly operating in England also to:

set out demand from non-household premises where the water under-•	
taker supplies such premises itself or where the water undertaker sells 
water to new licenced suppliers who provide water for non-household 
premises, which includes public sector organizations.  

set out programmes for managing and reducing leakage. •	

The Drought Plan (Wales): Direction 2017

This Direction from the Welsh Ministers requires water undertakers whose 
area of operation is wholly or mainly in Wales to address specific issues in 
their five yearly Drought Plans. Among these are:

the magnitude and duration of droughts for which the Drought Plan has •	
been tested. 

an account of the management structure that the water undertaker will •	
put into place during a drought. 

the permits and approvals that the water undertaker might need, and •	
what discussions have occurred between the water undertaker and the 
relevant statutory bodies in order to prepare for obtaining such permits 
and approvals. 

the mitigation measures that may be required in order to address ad-•	
verse environmental effects of drought management measures, as well 
as potential compensation that may need to be paid in order to imple-
ment drought management measures.
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https://gov.wales/docs/desh/publications/171030-the-drought-plan-wales-direction-2017-en.pdf


Wales (3 of 4)

Very similar matters are covered in the Drought Plan (England) Direction 
2016.
Welsh Government guiding principles for WRMPs and Drought Plans appli-
cable to Wales:

Welsh Government guiding principles for WRMPs

Welsh Government guiding principles for Drought Plans

Detailed Guidance by Natural Resources Wales for writing Drought Plans:
Drought plan guidance

Technical Guidance issued jointly by Natural Resources Wales and the Envi-
ronment Agency for writing Water Resource Management Plans:
NRW, EA, ‘The Water Resources Planning Guideline: Interim update’, July 
2018

Note that the power to declare water areas as stressed only applies to 
England, not Wales and there is therefore no compulsory metering of water 
supply in Wales. 

Welsh public sector organizations have to ‘carry out sustainable develop-
ment’ – a springboard for water efficiency campaigns

Public sector organizations in Wales are under a legal duty to promote the 
well-being of future generations. More specifically, section 3 (1) of the 
Well-being of Future Generations (Wales) Act 2015 requires public bodies to 
‘carry out sustainable development’. To that end public bodies must publish 
well-being objectives. These well-being objectives, in turn, should contribute 
to achieving the well-being goals, which are set out in section 4 of the Act. 
Water efficiency campaigns could contribute to the realization of in particu-
lar the first 3 goals: ‘a prosperous Wales’, ‘a resilient Wales’ and ‘a healthier 
Wales’. ‘A Resilient Wales’ is further described as entailing functioning 
ecosystems that support social, economic and ecological resilience and the 
capacity to adapt to climate change. 
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https://gov.wales/docs/desh/publications/160405-guiding-principles-for-developing-water-resources-management-plans-for-2020-en.P
https://gov.wales/docs/desh/publications/171030-drought-plan-guiding-principles-en.pdf
https://naturalresources.wales/media/684414/final-wc-drought-plan-guidance-2017.pdf
https://naturalresources.wales/media/684414/final-wc-drought-plan-guidance-2017.pdf
https://cdn.naturalresources.wales/media/686174/interim-wrpg-update-july18-final-changes-highlighted.pdf?mode=pad&rnd=131770697130000000
https://cdn.naturalresources.wales/media/686174/interim-wrpg-update-july18-final-changes-highlighted.pdf?mode=pad&rnd=131770697130000000


Wales (4 of 4)

The following are some of the Welsh public sector organizations upon whom 
the legal duty to ‘carry out sustainable development’ is imposed and which 
could make a significant difference to water use patterns:

Local Authorities •	
Local Health Board •	
Public Health Wales NHS Trust •	
Velindre NHS Trust •	
National Park Authorities •	
Fire and Rescue Authorities •	
Natural Resources Wales •	
The Higher Education Funding Council for Wales •	
Sports Council of Wales •	

Public Services Boards in Wales can be an important channel for further 
developing policy and communicating water efficiency messages. 
Further information: Well-being of Future Generations (Wales) Act 2015

The water undertaker for Northern Ireland, Northern Ireland Water, pro-
vides on its website a range of water saving tips for business and other 
organisations:

This includes an indication of what constitutes ‘normal’ water consumption 
for e.g. wash/toilet facilities, canteens and cleaning.

Northern Ireland
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https://beta.gov.wales/public-services-boards
https://gov.wales/topics/people-and-communities/people/future-generations-act/?lang=en
https://www.niwater.com/what-is-normal-water-use/


Under the Pollution Prevention and Control (Scotland) Regulations 2012/360 
(PPC) (as amended) (e.g. Reg. 23) SEPA requires large industrial installa-
tions that need a permit to operate to carry out a systematic assessment of 
resource use and efficiency. 

This also covers efficient water use:

More specifically, SEPA encourages the routine monitoring and recording •	
of water inputs and outflows, including to pinpoint where water losses 
occur in the internal plumbing infrastructure of the organization.  

SEPA recommends using grey or harvested water and/or reusing water •	
discharges with / without treatment where appropriate. 

A water efficiency campaign that would include water audits along these •	
lines would also be valuable for public sector and large organizations 
that do not need a permit to operate.  

Documents:

SEPA: Scotlands •	 National Water Scarcity Plan  

Further information about water scarcity, including updated reports •	
about water levels, can be found on SEPA’s website

Scotland
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�	https://www.sepa.org.uk/media/219302/scotlands-national-water-scarcity-plan.pdf
�	https://www.sepa.org.uk/environment/water/water-scarcity/


Abrahamse, W., L. Steg, C. Vlek and T. Rothengatter (2005). “A review of intervention studies 
aimed 	at household energy conservation.” Journal of Environmental Psychology 25(3): 273-291.

Argyris, C. and D. A. Schön (1996). Organizational learning II : theory, method and practice. Read-
ing, Massachusetts, Addison-Wesley.

Bay Area Water Supply & Conservation Authority (2019). “Water Wise Gardening in the Bay Area.” 	
https://www.hillsborough.net/250/Water-Conservation.

Berkeley, U. (2019). “Water Goals.” https://sustainability.berkeley.edu/our-performance/water.

Byerly, H., A. Balmford, P. J. Ferraro, C. H. Wagner, E. Palchak, S. Polasky, T. H. Ricketts, A. J. 
Schwartz and B. Fisher (2018). “Nudging pro-environmental behavior: evidence and opportunities.” 
Frontiers in Ecology and the Environment 16(3): 159-168.

Cabinet Office. Behavioural Insights Team (2012). Applying behavioural insights to reduce fraud, 
error and debt. Cabinet Office. London. https://assets.publishing.service.gov.uk/government/up-
loads/system/uploads/attachment_data/file/60539/BIT_FraudErrorDebt_accessible.pdf

California Arts Council (2015a). “Conservation Creativity Challenge: Water! Student Poster Con-
test.” http://www.arts.ca.gov/conservation/.

California Arts Council (2015b). “Winners of the California Arts Council’s “Conservation Creativity 
Challenge” Poster Contest Announced.” http://arts.ca.gov/news/prdetail.php?id=204.

California Department of Water Resources (2017). Making Water Conservation a California Way of 
Life. Sacramento, California Department of Water Resources. https://water.ca.gov/-/media/DWR-
Website/Web-Pages/Water-Basics/Conservation-Tips/Files/Publications/Making-Water-Conserva-
tion-a-California-Way-of-Life.pdf

City of Cape Town (2019a). Cape Town Water Strategy (Our shared water future). Draft for Com-
ment. Cape Town, City of Cape Town.

References

93

https://www.hillsborough.net/250/Water-Conservation
https://sustainability.berkeley.edu/our-performance/water
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/6053
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/6053
http://www.arts.ca.gov/conservation/
http://arts.ca.gov/news/prdetail.php?id=204
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Water-Basics/Conservation-Tips/Files/Publications/Making-Water-Conservation-a-California-Way-of-Life.pdf 
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Water-Basics/Conservation-Tips/Files/Publications/Making-Water-Conservation-a-California-Way-of-Life.pdf 
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Water-Basics/Conservation-Tips/Files/Publications/Making-Water-Conservation-a-California-Way-of-Life.pdf 


City of Cape Town (2019b). Cape Town Water Strategy Summary (Our shared water future) Draft for 
Comment. Cape Town, City of Cape Town.

City of Cape Town (2019c). “Saving water in the home.” https://www.capetown.gov.za/Family%20
and%20home/residential-utility-services/residential-water-and-sanitation-services/saving-water-in-
the-home.

City of Los Angeles (2017a). “Save the Drop LA.” http://savethedropla.com/save-the-drop.

City of Los Angeles (2017b). “Save the Drop LA - Water Calculator.” http://savethedropla.com/
water-calculator.

Committee on Climate Change Risk Assessment (2016). UK Climate Change Risk Assessment 2017. 
Synthesis Report: priorities for the next five years. London. https://www.theccc.org.uk/wp-content/
uploads/2016/07/UK-CCRA-2017-Synthesis-Report-Committee-on-Climate-Change.pdf

Comodi, G., L. Cioccolanti, F. Polonara and C. Brandoni (2012). “Local authorities in the context of 
energy and climate policy.” Energy Policy 51: 737-748.

Cool California (2019a). “About Us.” https://coolcalifornia.arb.ca.gov/about-us.

Cool California (2019b). “Save Water.” https://coolcalifornia.arb.ca.gov/article/save-water.

Corral-Verdugo, V., G. Carrus, M. Bonnes, G. Moser and J. B. P. Sinha (2008). “Environmental Be-
liefs and Endorsement of Sustainable Development Principles in Water Conservation: Toward a New 
Human Interdependence Paradigm Scale.” Environment and Behavior 40(5): 703-725.

Darnton, A. (2014). Introducing ISM and Implications for Practice. Aberystwyth, Aberystwyth Uni-
versity.

Darnton, A. and J. Horne (2013). Influencing Behaviours Moving Beyond The Individual. A User 
Guide To The ISM Model. Edinburgh, The Scottish Government. https://www.gov.scot/publications/
influencing-behaviours-moving-beyond-individual-user-guide-ism-tool/

Defra (2005). Changing behaviour through policy making. London, Defra.

Defra (2012). Water use by industry in England and Wales, 2006/07. London, Defra. https://data.
gov.uk/dataset/bb97826d-7310-4dd3-b416-3176156fd472/water-use-by-industry-in-england-and-
wales-2006-07

94

https://www.capetown.gov.za/Family%20and%20home/residential-utility-services/residential-water-and-sanitation-services/saving-water-in-the-home
https://www.capetown.gov.za/Family%20and%20home/residential-utility-services/residential-water-and-sanitation-services/saving-water-in-the-home
https://www.capetown.gov.za/Family%20and%20home/residential-utility-services/residential-water-and-sanitation-services/saving-water-in-the-home
http://savethedropla.com/save-the-drop
http://savethedropla.com/water-calculator
http://savethedropla.com/water-calculator
https://www.theccc.org.uk/wp-content/uploads/2016/07/UK-CCRA-2017-Synthesis-Report-Committee-on-Climate-Change.pdf
https://www.theccc.org.uk/wp-content/uploads/2016/07/UK-CCRA-2017-Synthesis-Report-Committee-on-Climate-Change.pdf
https://coolcalifornia.arb.ca.gov/about-us
https://coolcalifornia.arb.ca.gov/article/save-water
https://www.gov.scot/publications/influencing-behaviours-moving-beyond-individual-user-guide-ism-tool/ 
https://www.gov.scot/publications/influencing-behaviours-moving-beyond-individual-user-guide-ism-tool/ 
https://data.gov.uk/dataset/bb97826d-7310-4dd3-b416-3176156fd472/water-use-by-industry-in-england-and-wales-2006-07
https://data.gov.uk/dataset/bb97826d-7310-4dd3-b416-3176156fd472/water-use-by-industry-in-england-and-wales-2006-07
https://data.gov.uk/dataset/bb97826d-7310-4dd3-b416-3176156fd472/water-use-by-industry-in-england-and-wales-2006-07


Defra (2014). Action taken by Government to encourage the conservation of water. Progress report 
to Parliament on the steps taken to encourage the conservation of water as required by Section 
81 of the Water Act 2003. London, Defra. https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/308019/pb14117-water-conservation-action-by-
government.pdf

Department for Communities and Local Government (2011). English Housing Survey. Headline Re-
port 2009-10. London, Department for Communities and local Government. https://assets.publish-
ing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/6718/1937206.pdf

Dieu-Hang, T., R. Q. Grafton, R. Martinez-Espineira and M. Garcia-Valinas (2017). “Household 
adoption of energy and water-efficient appliances: An analysis of attitudes, labelling and comple-
mentary green behaviours in selected OECD countries.” Journal of Environmental Management 197: 
140-150.

DiscoverWater.co.uk. (2018). “The amount we use.” https://www.discoverwater.co.uk/amount-we-
use

Dolan, P., M. Hallsworth, D. Halpern, D. King, R. Metcalfe and I. Vlaev (2012). “Influencing behav-
iour: The mindspace way.” Journal of Economic Psychology 33(1): 264-277.

Ek, K. and P. Söderholm (2010). “The devil is in the details: Household electricity saving behavior 
and the role of information.” Energy Policy 38(3): 1578-1587.

Environment Agency (2018). “Environment Agency calls for action on water efficiency.” https://
www.gov.uk/government/news/environment-agency-calls-for-action-on-water-efficiency

Environment Agency and Natural Resources Wales (2013). Water Stressed Areas - Final Classifica-
tion. Bristol, Cardiff. https://assets.publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/244333/water-stressed-classification-2013.pdf

Environment Agency and Natural Resources Wales (2016). Final Water Resources Planning Guide-
line. May 2016. Bristol, Environment Agency. https://naturalresources.wales/media/678424/ea-
nrw-and-defra-wg-ofwat-technical-water-resources-planning-guidelines.pdf

Essex & Suffolk Water (2014). Final Water Resources Management Plan 2014. Durham, Essex & Suf-
folk Water. https://www.eswater.co.uk/_assets/documents/ESW_Final_Published_PR14_WRMP_
Report_-_V3_-_08OCT14.pdf

95

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/308019/pb14117-water-conservation-action-by-government.pdf 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/308019/pb14117-water-conservation-action-by-government.pdf 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/308019/pb14117-water-conservation-action-by-government.pdf 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/6718/1937206.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/6718/1937206.pdf
https://www.discoverwater.co.uk/amount-we-use
https://www.discoverwater.co.uk/amount-we-use
https://www.gov.uk/government/news/environment-agency-calls-for-action-on-water-efficiency
https://www.gov.uk/government/news/environment-agency-calls-for-action-on-water-efficiency
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/244333/water-stressed-classification-2013.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/244333/water-stressed-classification-2013.pdf
https://naturalresources.wales/media/678424/ea-nrw-and-defra-wg-ofwat-technical-water-resources-planning-guidelines.pdf
https://naturalresources.wales/media/678424/ea-nrw-and-defra-wg-ofwat-technical-water-resources-planning-guidelines.pdf
https://www.eswater.co.uk/_assets/documents/ESW_Final_Published_PR14_WRMP_Report_-_V3_-_08OCT14.pdf
https://www.eswater.co.uk/_assets/documents/ESW_Final_Published_PR14_WRMP_Report_-_V3_-_08OCT14.pdf


Essex & Suffolk Water (2018). Draft Water Resources Management Plan 2019. Durham, Essex and 
Suffolk Water. https://www.eswater.co.uk/_assets/documents/ESW_PR19_WRMP_Report_Tem-
plate_-_V3.pdf

Goldstein, N. J., R. B. Cialdini and V. Griskevicius (2008). “A Room with a Viewpoint: Using Social 
Norms to Motivate Environmental Conservation in Hotels.” Journal of Consumer Research 35(3): 
472-482.

Grades of Green (2019). “Background.” https://www.gradesofgreen.org/background/.

Grecksch, K. (2018). “Running Out of Water and Options? An Assessment of Current Drought and 
Water Scarcity Management Options in England and Wales.” SSRN Legal Scholarship Network: Legal 
Studies Research Paper Series University of Oxford Law 13(3).

Hannaford, J. (2018). “UK Hydrological Status Update - early August 2018.” https://www.ceh.ac.uk/
news-and-media/blogs/uk-hydrological-status-update-early-august-2018.

HM Government (2018). A Green Future: Our 25 Year Plan to Improve the Environment. Defra. 
London. https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attach-
ment_data/file/693158/25-year-environment-plan.pdf

Hoolohan, C. and A. L. Browne (2016). “Reframing Water Efficiency: Determining Collective Ap-
proaches to Change Water Use in the Home.” British Journal of Environment & Climate Change 6(3): 
179-191.

Hoolohan, C. and A. L. Browne (2018). “Reimagining spaces of innovation for water efficiency and 
demand management: An exploration of professional practices in the English water sector.” Water 
Alternatives 11(3): 957-978 

Jones, C. M. and E. L. Vine (2016). “Competition, carbon, and conservation: Assessing the energy 
savings potential of energy efficiency competitions.” Energy Research & Social Science 19: 158-176.

Larson, K. and J. Brumand (2014). “Paradoxes in Landscape Management and Water Conservation: 
Examining Neighborhood Norms and Institutional Forces.” Cities and the Environment (CATE) 7(1).
Lawson Rob, Dene Marshallsay, Daniele DiFiore, Sarah Rogerson, Shana Meeus, Joseph Sanders and 
B. Horton (2018). The long term potential for deep reductions in household water demand. Ofwat 
and produced by Artesia Consulting.

96

https://www.eswater.co.uk/_assets/documents/ESW_PR19_WRMP_Report_Template_-_V3.pdf 
https://www.eswater.co.uk/_assets/documents/ESW_PR19_WRMP_Report_Template_-_V3.pdf 
https://www.gradesofgreen.org/background/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/693158/25-year-environment-plan.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/693158/25-year-environment-plan.pdf


Lede, E. and R. Meleady (2019). “Applying social influence insights to encourage climate resilient 
domestic water behavior: Bridging the theory-practice gap.” Wiley Interdisciplinary Reviews: Cli-
mate Change 10(1).

Lewis, H. (2017). What Are the Barriers to the Use of Behaviour Change Techniques in the UK Water 
Sector? London, Waterwise. https://www.waterwise.org.uk/wp-content/uploads/2018/01/Hazel-
Lewis-Dissertation.pdf

Lewis, H., E. Gallagher, A. Burton and N. Russel (2018). How much do water companies spend on 
customer engagement in the UK and internationally? London, Waterwise. https://www.waterwise.
org.uk/wp-content/uploads/2018/12/International-Customer-Engagement-Report_Final2018.pdf

Liu, Y. Q., D. Verissimo and F. Farhidi (2016). “Using social norm to promote energy conservation in 
a public building.” Energy and Buildings 133: 32-36.

Los Angeles Unified School District (2017). “LAUSD Water Conservation Contest.” http://learning-
green.laschools.org/save-the-drop-contest.html.

Luks, F. and B. Siebenhüner (2007). “Transdisciplinarity for social learning? The contribution of 
the German socio-ecological research initiative to sustainability governance.” Ecological Economics 
63(2-3): 418-426.

Marsh, T., G. Cole and R. Wilby (2007). “Major droughts in England and Wales, 1800–2006.” 
Weather 62(4): 87-93.

McQuail, D. (2005). Mass Communication Theory. London, Sage.

MetOffice (2013). “England and Wales drought 2010 to 2012.” http://www.metoffice.gov.uk/cli-
mate/uk/interesting/2012-drought.

MetOffice (2016). “Dry spell 2004/6.” http://www.metoffice.gov.uk/climate/uk/
interesting/2004_2005dryspell.

Mills, B. and J. Schleich (2012). “Residential energy-efficient technology adoption, energy conserva-
tion, knowledge, and attitudes: An analysis of European countries.” Energy Policy 49: 616-628.

Milman, O. (2015). Perth’s water worries: how one of the driest cities is fighting climate change. 
The Guardian. https://www.theguardian.com/sustainable-business/2015/oct/06/perth-western-
australia-drought-climate-change-water

97

https://www.waterwise.org.uk/wp-content/uploads/2018/01/Hazel-Lewis-Dissertation.pdf
https://www.waterwise.org.uk/wp-content/uploads/2018/01/Hazel-Lewis-Dissertation.pdf
https://www.waterwise.org.uk/wp-content/uploads/2018/12/International-Customer-Engagement-Report_Final2018.pdf
https://www.waterwise.org.uk/wp-content/uploads/2018/12/International-Customer-Engagement-Report_Final2018.pdf
http://learninggreen.laschools.org/save-the-drop-contest.html.
http://learninggreen.laschools.org/save-the-drop-contest.html.
http://www.metoffice.gov.uk/climate/uk/interesting/2012-drought
http://www.metoffice.gov.uk/climate/uk/interesting/2012-drought
http://www.metoffice.gov.uk/climate/uk/interesting/2004_2005dryspell
http://www.metoffice.gov.uk/climate/uk/interesting/2004_2005dryspell
https://www.theguardian.com/sustainable-business/2015/oct/06/perth-western-australia-drought-climate-change-water
https://www.theguardian.com/sustainable-business/2015/oct/06/perth-western-australia-drought-climate-change-water


Ministry of Housing, Communities and Local Government (2018). English Housing Survey. Head-
line Report 2016-2017. London, Ministry of Housing, Communities, and Local Government. 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/705821/2016-17_EHS_Headline_Report.pdf

Mondejar-Jimenez, J. A., M. Cordente-Rodriguez, M. L. Meseguer-Santamaria and J. C. Gazquez-
Abad (2011). “Environmental Behavior and Water Saving in Spanish Housing.” International Journal 
of Environmental Research 5(1): 1-10.

Monte Vista Water District (2019). “Garden In Every School Program.” http://www.mvwd.org/
ps.forteachers.cfm?ID=173

Morgan, R. (2018). “Watering the West: Perth’s thirsty history and dry future.” https://www.fore-
ground.com.au/environment/perths-drying-climate/.

National Infrastructure Commission (2018). Preparing for a Drier Future. England’s water infra-
structure needs. London, National Infrastructure Commission. https://www.nic.org.uk/wp-content/
uploads/NIC-Preparing-for-a-Drier-Future-26-April-2018.pdf

Northern Ireland Water (2012). Water Efficiency. Advice for Business Customers. Belfast, Northern 
Ireland Water. https://www.niwater.com/sitefiles/resources/pdf/business-water-efficiency-leaflet-
web3.pdf

Office for National Statistics (2015). UK Environmental Accounts: 2015. London, Office for 
National Statistics. https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/
ukenvironmentalaccounts/2015-07-09#water-use

Ofwat (2007). Water  Efficiency Initiatives - Good Practice Register. Water and Sewerage Compa-
nies (England and Wales). Birmingham. https://www.ofwat.gov.uk/wp-content/uploads/2015/10/
gud_pro_goodpractreg.pdf

Orr, P., L. Papadopoulou and C. Twigger-Ross (2018). Water Efficiency and Behaviour Change Rapid 
Evidence Assessment (REA) Final report WT1562, Project 8. London, Defra. randd.defra.gov.uk/Doc-
ument.aspx?Document=14194_WT1562p8_Water_Efficiency_and_Behaviour_Change_REA_FINAL.
docx

Pacific Gas & Electric Company (2019). “Save energy, costs and time with rebate programs.” 
https://www.pge.com/en_US/residential/save-energy-money/savings-solutions-and-rebates/re-
bates-by-product/rebates-by-product.page.

98

https://www.theguardian.com/sustainable-business/2015/oct/06/perth-western-australia-drought-climate-change-water
https://www.theguardian.com/sustainable-business/2015/oct/06/perth-western-australia-drought-climate-change-water
http://www.mvwd.org/ps.forteachers.cfm?ID=173
http://www.mvwd.org/ps.forteachers.cfm?ID=173
https://www.foreground.com.au/environment/perths-drying-climate/
https://www.foreground.com.au/environment/perths-drying-climate/
https://www.nic.org.uk/wp-content/uploads/NIC-Preparing-for-a-Drier-Future-26-April-2018.pdf
https://www.nic.org.uk/wp-content/uploads/NIC-Preparing-for-a-Drier-Future-26-April-2018.pdf
https://www.niwater.com/sitefiles/resources/pdf/business-water-efficiency-leaflet-web3.pdf 
https://www.niwater.com/sitefiles/resources/pdf/business-water-efficiency-leaflet-web3.pdf 
https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/ukenvironmentalaccounts/2015-07-09#water-use 
https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/ukenvironmentalaccounts/2015-07-09#water-use 
https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/ukenvironmentalaccounts/2015-07-09#water-use 
https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/ukenvironmentalaccounts/2015-07-09#water-use 
randd.defra.gov.uk/Document.aspx?Document=14194_WT1562p8_Water_Efficiency_and_Behaviour_Change_REA_FINAL.docx 
randd.defra.gov.uk/Document.aspx?Document=14194_WT1562p8_Water_Efficiency_and_Behaviour_Change_REA_FINAL.docx 
randd.defra.gov.uk/Document.aspx?Document=14194_WT1562p8_Water_Efficiency_and_Behaviour_Change_REA_FINAL.docx 
https://www.pge.com/en_US/residential/save-energy-money/savings-solutions-and-rebates/rebates-by-product/rebates-by-product.page.
https://www.pge.com/en_US/residential/save-energy-money/savings-solutions-and-rebates/rebates-by-product/rebates-by-product.page.


Pahl-Wostl, C. (2009). “A conceptual framework for analysing adaptive capacity and multi-level 
learning processes in resource governance regimes.” Global Environmental Change-Human and 
Policy Dimensions 19(3): 354-365.

Petersen, J. E., C. M. Frantz, M. R. Shammin, T. M. Yanisch, E. Tincknell and N. Myers (2015). “Elec-
tricity and Water Conservation on College and University Campuses in Response to National Com-
petitions among Dormitories: Quantifying Relationships between Behavior, Conservation Strategies 
and Psychological Metrics.” Plos One 10(12): 41.

Posner, E. A. (2002). Law and social norms. Cambridge, Mass., London, Harvard University Press.
Public Health England and NHS England (2018). Reducing the use of natural resources in health and 
social care. Cambridge, Public Health England & NHS England.

Roccaro, P., P. P. Falciglia and F. G. A. Vagliasindi (2011). “Effectiveness of water saving devices and 
educational programs in urban buildings.” Water Science and Technology 63(7): 1357-1365.

Ross, J. (2015). H2eco Behavioural Research Project Final Report.

Roth, S. (2015). Learning from Sin City: How Las Vegas saves so much water. Desert Sun. https://
eu.desertsun.com/story/news/environment/2015/08/27/learning-sin-city-las-vegas-saves-much-
water/32471441/

Rowland Water District (2019). “Middle School Programs.” https://www.rowlandwater.com/mid-
dle-school-prgrams/.

Russell, S. and K. Fielding (2010). “Water demand management research: A psychological perspec-
tive.” Water Resources Research 46(5).

San Diego County Water Authority (2016). “Water Conservation Campaign Goes to College.” 
https://www.sdcwa.org/node/9453.

Schirmer, J. and F. Dyer (2018). “A framework to diagnose factors influencing proenvironmental be-
haviors in water-sensitive urban design.” Proceedings of the National Academy of Sciences 115(33).

Schultz, P. W., J. M. Nolan, R. B. Cialdini, N. J. Goldstein and V. Griskevicius (2007). “The Construc-
tive, Destructive, and Reconstructive Power of Social Norms.” Psychological Science 18(5): 429-434.

Scottish Water (2012). Water Efficiency Plan. 2011-2015. Dunfermline, Scottish Water. https://docs.
google.com/viewerng/viewer?url=https://sw-prod-eu-north-169330-cd.azurewebsites.net:443/-/
media/ScottishWater/Document-Hub/Your-Home/Water-Efficiency/270718ScottishWaterWaterEffic
iencyPlan.pdf

99

https://eu.desertsun.com/story/news/environment/2015/08/27/learning-sin-city-las-vegas-saves-much-water/32471441/ 
https://eu.desertsun.com/story/news/environment/2015/08/27/learning-sin-city-las-vegas-saves-much-water/32471441/ 
https://eu.desertsun.com/story/news/environment/2015/08/27/learning-sin-city-las-vegas-saves-much-water/32471441/ 
https://www.rowlandwater.com/middle-school-prgrams/
https://www.rowlandwater.com/middle-school-prgrams/
https://www.sdcwa.org/node/9453
https://docs.google.com/viewerng/viewer?url=https://sw-prod-eu-north-169330-cd.azurewebsites.net:443/-/media/ScottishWater/Document-Hub/Your-Home/Water-Efficiency/270718ScottishWaterWaterEfficiencyPlan.pdf
https://docs.google.com/viewerng/viewer?url=https://sw-prod-eu-north-169330-cd.azurewebsites.net:443/-/media/ScottishWater/Document-Hub/Your-Home/Water-Efficiency/270718ScottishWaterWaterEfficiencyPlan.pdf
https://docs.google.com/viewerng/viewer?url=https://sw-prod-eu-north-169330-cd.azurewebsites.net:443/-/media/ScottishWater/Document-Hub/Your-Home/Water-Efficiency/270718ScottishWaterWaterEfficiencyPlan.pdf
https://docs.google.com/viewerng/viewer?url=https://sw-prod-eu-north-169330-cd.azurewebsites.net:443/-/media/ScottishWater/Document-Hub/Your-Home/Water-Efficiency/270718ScottishWaterWaterEfficiencyPlan.pdf


sembcorp Bournemouth Water (2015). Water Resources Management Plan. Final Water Resources 
Management Plan-2014 Technical Report. Bournemouth, Sembcorp Bournemouth Water. http://
www.bournemouthwater.co.uk/company-information/economic-regulation/water-resources-plan.
aspx

SES Water (2014). Final Water Resources Management Plan. Main Report, SES Water. http://www.
waterplc.com/userfiles/file/WRMP_Final_MainReport.pdf

SES Water (2018). Revised Draft Water Resources Management Plan 2019. Main Report. Issue No. 
1. Redhill. https://www.waterplc.com/userfiles/file/SES%20Revised%20Draft%20WRMP19.pdf

Severn Trent (2014). Appendix B What is the likely demand for water?, Severn Trent Water. https://
www.severntrent.com/content/dam/stw/ST_Corporate/About_us/Docs/AppendixB-What-is-the-
likely-demand-for-water.pdf

Severn Trent (2014). Final Water Resources Management Plan 2014, Severn Trent Water. https://
www.severntrent.com/content/dam/stw/ST_Corporate/About_us/Docs/WRMP-2014.pdf

Sharma, R. and M. Jha (2017). “Values influencing sustainable consumption behaviour: Exploring 
the contextual relationship.” Journal of Business Research 76: 77-88.

Siero, F. W., A. B. Bakker, G. B. Dekker and M. T. C. Van Den Burg (1996). “Changing organizational 
energy consumption behaviour through comparative feddback.” Journal of Environmental Psychol-
ogy 16(3): 235-246.

Simpkins, G. (2018). “Running dry.” Nature Climate Change 8(5): 369.

Sofoulis, Z. (2005). “Big Water, Everyday Water: A Sociotechnical Perspective.” Continuum 19(4): 
445-463.

Southern Nevada Water Authority (2019a). “Responding to drought.” https://www.snwa.com/
importance-of-conservation/responding-to-drought/index.html.

Southern Nevada Water Authority (2019b). Water Conservation Coalition. Las Vegas, Southern 
Nevada Water Authority. https://www.snwa.com/business/water-conservation-coalition/index.html

Spaargaren, G. and A. P. J. Mol (2008). “Greening global consumption: Redefining politics and au-
thority.” Global Environmental Change 18(3): 350-359.

Stanford University (2019). “Stanford Water Resources. Water Resources & Civil Infrastructure.” 
https://suwater.stanford.edu/.

100

http://www.bournemouthwater.co.uk/company-information/economic-regulation/water-resources-plan.aspx 
http://www.bournemouthwater.co.uk/company-information/economic-regulation/water-resources-plan.aspx 
http://www.bournemouthwater.co.uk/company-information/economic-regulation/water-resources-plan.aspx 
http://www.waterplc.com/userfiles/file/WRMP_Final_MainReport.pdf 
http://www.waterplc.com/userfiles/file/WRMP_Final_MainReport.pdf 
https://www.waterplc.com/userfiles/file/SES%20Revised%20Draft%20WRMP19.pdf 
https://www.severntrent.com/content/dam/stw/ST_Corporate/About_us/Docs/AppendixB-What-is-the-likely-demand-for-water.pdf 
https://www.severntrent.com/content/dam/stw/ST_Corporate/About_us/Docs/AppendixB-What-is-the-likely-demand-for-water.pdf 
https://www.severntrent.com/content/dam/stw/ST_Corporate/About_us/Docs/AppendixB-What-is-the-likely-demand-for-water.pdf 
https://www.severntrent.com/content/dam/stw/ST_Corporate/About_us/Docs/WRMP-2014.pdf
https://www.severntrent.com/content/dam/stw/ST_Corporate/About_us/Docs/WRMP-2014.pdf
https://www.snwa.com/importance-of-conservation/responding-to-drought/index.html
https://www.snwa.com/importance-of-conservation/responding-to-drought/index.html
https://suwater.stanford.edu/


State of California (2017). Executive Order B-40-17. Sacramento, State of Californina. Executive De-
partment. https://www.gov.ca.gov/wp-content/uploads/2017/09/4.7.17_Exec_Order_B-40-17.pdf

Steg, L. (2008). “Promoting household energy conservation.” Energy Policy 36(12): 4449-4453.

Stern, P. C. (2000). “New Environmental Theories: Toward a Coherent Theory of Environmentally 
Significant Behavior.” Journal of Social Issues 56(3): 407-424.

Stewart, E. (2017). “Rogers Middle School Takes on Water Conservation and Awareness.” https://
www.gradesofgreen.org/rogers-middle-school-takes-water-conservation-awareness/.

Thaler, R. H. and C. R. Sunstein (2009). Nudge : improving decisions about health, wealth, and hap-
piness. New York, Penguin Books.

Thames Water (2014). Final Water Resources Management Plan 2015 - 2040, Thames Water. 
https://corporate.thameswater.co.uk/About-us/Our-strategies-and-plans/Water-resources/Our-
current-plan-WRMP14

Thames Water (2018). “Planning your future water supply.”  https://corporate.thameswater.co.uk/
About-us/our-strategies-and-plans/water-resources.

Town of Hillsborough, California (2019). “Water Conservation.” https://www.hillsborough.net/307/
Water-Conservation.

UNDP (2018). “Sustainable Development Goal 6 - Clean Water and Sanitation.”, http://www.undp.
org/content/undp/en/home/sustainable-development-goals/goal-6-clean-water-and-sanitation.
html.

United Utilities (2015). United Utilities Final Water Resources Management Plan. March 2015. 
https://www.unitedutilities.com/globalassets/z_corporate-site/about-us-pdfs/water-resources/
wrmpmainreport_acc17.pdf

Warmink, J. J., M. Brugnach, J. V.-d. Kruijf, R. M. J. Schielen and D. C. M. Augustijn (2017). “Coping 
with Uncertainty in River Management: Challenges and Ways Forward.” Water Resources Manage-
ment 31(14): 4587-4600.

Water Corporation (2019a). “Data Logging Program.” https://www.watercorporation.com.au/
home/business/saving-water/waterwise-programs/data-logging-program.

Water Corporation (2019b). “Plumbing Retrofits.” https://www.watercorporation.com.au/save-
water/water-saving-programs/plumbing-retrofits-terms-and-conditions.

101

https://www.gov.ca.gov/wp-content/uploads/2017/09/4.7.17_Exec_Order_B-40-17.pdf 
https://www.gradesofgreen.org/rogers-middle-school-takes-water-conservation-awareness/
https://www.gradesofgreen.org/rogers-middle-school-takes-water-conservation-awareness/
https://corporate.thameswater.co.uk/About-us/Our-strategies-and-plans/Water-resources/Our-current-plan-WRMP14
https://corporate.thameswater.co.uk/About-us/Our-strategies-and-plans/Water-resources/Our-current-plan-WRMP14
https://corporate.thameswater.co.uk/About-us/our-strategies-and-plans/water-resources
https://corporate.thameswater.co.uk/About-us/our-strategies-and-plans/water-resources
https://www.hillsborough.net/307/Water-Conservation
https://www.hillsborough.net/307/Water-Conservation
http://www.undp.org/content/undp/en/home/sustainable-development-goals/goal-6-clean-water-and-sanitation.html
http://www.undp.org/content/undp/en/home/sustainable-development-goals/goal-6-clean-water-and-sanitation.html
http://www.undp.org/content/undp/en/home/sustainable-development-goals/goal-6-clean-water-and-sanitation.html
https://www.unitedutilities.com/globalassets/z_corporate-site/about-us-pdfs/water-resources/wrmpmainreport_acc17.pdf 
https://www.unitedutilities.com/globalassets/z_corporate-site/about-us-pdfs/water-resources/wrmpmainreport_acc17.pdf 
ttps://www.watercorporation.com.au/home/business/saving-water/waterwise-programs/data-logging-program
ttps://www.watercorporation.com.au/home/business/saving-water/waterwise-programs/data-logging-program
https://www.watercorporation.com.au/save-water/water-saving-programs/plumbing-retrofits-terms-and-conditions
https://www.watercorporation.com.au/save-water/water-saving-programs/plumbing-retrofits-terms-and-conditions


Water Corporation (2019c). “Shower Head Swap.” https://www.watercorporation.com.au/save-
water/water-saving-programs/showerhead-swap-terms-and-conditions.

Water Corporation (2019d). “Waterwise Business Program.” https://www.watercorporation.com.
au/home/business/saving-water/waterwise-programs/waterwise-business-program.

Water Corporation (2019e). “Waterwise Irrigation Controller Rebate - Perth.” https://www.water-
corporation.com.au/save-water/water-saving-programs/waterwise-irrigation-controller-rebate.

Water Corporation (2019f). “Waterwise towns programs.” https://www.watercorporation.com.au/
save-water/water-saving-programs/community-water-saving-programs.

Waterwise (2017). Water Efficiency Strategy for the UK. London, Waterwise. https://www.water-
wise.org.uk/wp-content/uploads/2018/02/Waterwise-National-water-strategy-report.pdf

Waterwise (2018). Water Efficiency Strategy for the UK. Year 1 Report. How is the UK doing? Lon-
don, Waterwise. https://drive.google.com/file/d/1UMdkjjOZNm1QmR-a8POoL_VBIaYEC3CK/view

Welsh Water (2014). Final Water Resources Management Plan. Technical report, Welsh Water. 
http://www.dwrcymru.com/en/Environment/Water-Resources/Water-Resource-Management-Plan.
aspx

Wessex Water (2014). Final Water Resources Management Plan. Bath, Wessex Water. https://www.
wessexwater.co.uk/waterplan/

Wessex Water (2017). Draft water resources management plan. Bath, Wessex Water. https://www.
wessexwater.co.uk/About-us/Publications/Water-resources-management-plan---technical-docu-
ment/

Whiting, A., M. Kecinski, T. Li, Kent. D. Messer and J. Parker (2019). “The importance of selecting 
the right messenger: A framed field exmperiment on recycled water products.” Ecological Econom-
ics 161: 1-8.

102

https://www.watercorporation.com.au/save-water/water-saving-programs/showerhead-swap-terms-and-conditions
https://www.watercorporation.com.au/save-water/water-saving-programs/showerhead-swap-terms-and-conditions
https://www.watercorporation.com.au/home/business/saving-water/waterwise-programs/waterwise-business-program
https://www.watercorporation.com.au/home/business/saving-water/waterwise-programs/waterwise-business-program
https://www.watercorporation.com.au/save-water/water-saving-programs/waterwise-irrigation-controller-rebate
https://www.watercorporation.com.au/save-water/water-saving-programs/waterwise-irrigation-controller-rebate
https://www.watercorporation.com.au/save-water/water-saving-programs/community-water-saving-programs
https://www.watercorporation.com.au/save-water/water-saving-programs/community-water-saving-programs
https://www.waterwise.org.uk/wp-content/uploads/2018/02/Waterwise-National-water-strategy-report.pdf 
https://www.waterwise.org.uk/wp-content/uploads/2018/02/Waterwise-National-water-strategy-report.pdf 
https://drive.google.com/file/d/1UMdkjjOZNm1QmR-a8POoL_VBIaYEC3CK/view 
http://www.dwrcymru.com/en/Environment/Water-Resources/Water-Resource-Management-Plan.aspx
http://www.dwrcymru.com/en/Environment/Water-Resources/Water-Resource-Management-Plan.aspx
https://www.wessexwater.co.uk/waterplan/  
https://www.wessexwater.co.uk/waterplan/  
https://www.wessexwater.co.uk/waterplan/  
https://www.wessexwater.co.uk/About-us/Publications/Water-resources-management-plan---technical-document/ 
https://www.wessexwater.co.uk/About-us/Publications/Water-resources-management-plan---technical-document/ 
https://www.wessexwater.co.uk/About-us/Publications/Water-resources-management-plan---technical-document/ 

