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Abstract
Water is a vital resource for everyday life; however, the supply of fresh water is not equally distributed
throughout the world hence, water use demand management is needed. One form of demand
management is via the provision of consumption information through the Smart Water Meter (SWM)
aiming to promote self-monitoring and behaviour change. A mixed method approach was used to
analyse whether and why the effectiveness of the SWM differs among permanent and short-term users
of public water. Interviews and surveys were collected from short-term, fairly permanent, and
permanent water users in Malta. A Social Practice Theory (SPT) lens was used to unpack the monitoring
and water use practices of users varying in permanence into three elements: material, competence and
meaning. This thesis found that monitoring is not very popular especially among short-term water users
due to accessibility issues. IT illiteracy, trust, and difficulties in applying consumption data, were other
factors that hindered water users from partaking in the monitoring practice. Permanence was found to
be a factor of water use practices however the relationship varied depending on the practice. The
findings of this research provide compelling evidence that daily water use practices are shaped by a
complex interplay of elements. Hence, monitoring alone is ineffective in changing water consumption
behaviour. Based on the findings in this thesis, one recommendation to increase the effectiveness of
monitoring is for water suppliers to provide practical examples on how the monitoring data can be
applied.
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1 Introduction
1.1 Water Scarcity

Fresh water is vital for everyday life, and many daily practices involve the use of water. Moreover,
socio-economic development is interlinked to water use highlighting its importance (Essex et al.,
2004). However, in 2019, 47% of the global population lived in a water scarce area (Boretti & Rosa,
2019). Water scarcity was defined by the United Nations Department of Economic and Social Affairs
(UNDESA) (2014) as
“the point at which the aggregate impact of all users impinges on the supply or quality of water
under prevailing institutional arrangements to the extent that the demand by all sectors,
including the environment, cannot be satisfied fully. Water scarcity is a relative concept and can
occur at any level of supply or demand. Scarcity may be a social construct (a product of affluence,
expectations and customary behaviour) or the consequence of altered supply patterns stemming from climate change for example (paragraph 6).”
The supply of fresh water is not distributed equally throughout the globe, for instance in the

Mediterranean, coastal areas and island states face water scarcity issues that are aggravated by
seasonal context. Mallorca, the Maltese Islands and Cyprus have limited natural fresh water supplies
due their geomorphology and climate (Gössling et al., 2012). Additionally, due to climate change, the
situation may become more critical as drought periods increase, with increasing evaporation and
changes in precipitation patterns. Precipitation is predicted to increase in intensity, which would result
in more runoff and less infiltration to groundwater and storage in water bodies (Gössling et al., 2012).
Moreover, sea level rise would further threaten the state of coastal aquifers (Essex et al., 2004).
Another issue is poor water management, which has led to the pollution of an already scarce water
supply. The latter has occurred via over-extraction of groundwater, which in coastal regions results in
saline intrusion. Whilst ill-management of waste has led to excess nitrates and toxic materials being
leached into the water system, resulting in further pollution and reducing water quality (Essex et al.,
2004).

1.1.1 Water scarcity and tourism
Water and tourism are two aspects that are interlinked, as various touristic activities and upkeeping
of health standards involve the use of fresh water (Sun & Hsu, 2019). However, in several tourism
destinations, the availability of fresh water and the usage of water in the tourism sector is inconsistent.
For instance, the Mediterranean is a tourism hotspot that attracts the majority of its tourists in the
same time period when the water provision is under the most stress; in the summer months when
rainfall is low and the climate is at its hottest (Cazcarro et al., 2014; Pérez et al., 2020). This seasonal
mismatch also causes tension between sectors, since during this period the agricultural industry also
demands a larger amount of water to match the higher evapotranspiration rates (Essex et al., 2004;
Rico et al., 2020). The debate of tourism and water is therefore significant when considering season
and location. The contribution of tourism to water demand is significant in coastal regions and island
states (Rico et al., 2020; Sun & Hsu, 2019), especially in those exceptions where tourism accounts for
more than 1% of national water use, such as Malta (7.3%), Cyprus (4.8%) and Barbados (2.6%)
(Gössling et al., 2012).

1.1.2 Home and away water use
Studies have highlighted that people’s environmentally friendly behaviour may be different when they
are at home and when they are away (Barr et al., 2010; Lamers et al., 2019). People associate being
3

abroad with freedom from tedious tasks, a time to just relax and enjoy. It is thought of as an
extraordinary experience that deviates from the rules embedded in sustainable behaviour (Lamers et
al., 2019). The tourism setting is not as adaptable for less consumptive behaviour as the home setting;
this was found to be true even in those groups who are considered dedicated to environmentally
friendly behaviour since they too found it problematic to maintain such behaviours when abroad (Barr
et al., 2011). With regards to water use, practices may need to change since the country of origin may
not be water scarce. Tourism contributes to an increase in demand of water in water scarce areas, as
tourists typically travel from Northern Europe to Southern Europe in the summer months, moving the
demand of water from water rich areas to water scarce areas (Gössling et al., 2012). Additionally, a
lack of knowledge may also contribute to an increase in water use. The tourists originating from water
rich countries may not be aware of the water scarcity issue in the destination country and tourists
may also be oblivious of water saving practices which could reduce their impact on water supply
(Gössling et al., 2012).
In the past few years, the introduction of peer-to-peer markets, known as the sharing economy,
changed the way the touristic accommodation sector functions on a global level. Accommodation is
one aspect of the sharing economy that grew in popularity due to the increase in internet usage.
Companies such as Airbnb created a platform for tourists and other visitors to book ulterior
accommodation to long-established hotels or hostels. The latter includes homestays, time shares,
guesthouses, apartment hotels, and rented accommodation (Zervas et al., 2017). However, there is a
lack of information of water use from such non-regulated accommodation (Pérez et al., 2020). Again,
the distinction of behaviour when at home and when away does not take into consideration that the
length of stay ‘away’ may also be a factor that effects environmental behaviour such as water
conservation practices. Additionally, the accommodation chosen such as a hotel versus staying at a
second home may also be a contributor to water use practices.

1.1.3 The range of visitors

Essex et al. (2004) claims that the daily usage of water by tourists is higher than domestic use. Gössling
et al. (2012) also notes that on average tourists use 300L of water per day whilst 160L per day is used
per local. The reason for the increased use is usually due to collective use, including the use of water
to upkeep landscaping, pools, cleanliness of rooms and the use of water in spas (Gössling et al., 2012).
As tourism continues to grow, the pressure on water supply will probably continue to rise. However,
these studies (Gössling, 2015; Rico et al., 2020; Sun & Hsu, 2019) have focused on comparing water
use between the visitor and the resident, with a strong focus on water use in hotels. This has created
a dualism in this debate dividing the visitors water use from the residents. Such studies have always
focused on areas where such a distinction is strong such as Mallorca (Essex et al., 2004). However,
today the dividing line between residents and visitors is not as clear cut due to increased global
movement of people, moving for work or studies (Trenz & Triandafyllidou, 2017). Hence, such a sharp
distinction between the use of water by tourists and residents may be flawed and may fail to
acknowledge the range of visitors who vary in length of stay.

1.2 The Maltese Islands

Water scarcity is no stranger to the Maltese Islands which has limited freshwater resources that are
stressed due to the high demand from the island’s large population (Aparicio et al., 2019; Malta
Business Bureau, 2014; Papadimitriou et al., 2019). The provision of freshwater in Malta is reliant on
groundwater and reverse osmosis due to the limited surface water bodies. This system is further
stressed since the Maltese Islands are characterised by hot, dry summers and mild, wet winters, with
short periods of intensive rainfall, which increase the chance of runoff rather than infiltration to the
4

groundwater system (Aparicio et al., 2019). The latter is further exacerbated by Malta’s urban context,
which sometimes results in periods of flooding (The Energy and Water Agency, 2020). A number of
studies highlight that in light of climate change, water scarcity is a growing issue in Malta, due to
predictions of drought, more intensive rainfall and an increase in flash flood events (D’Agostino et al.,
2020; Malta Business Bureau, 2014; Papadimitriou et al., 2019; The Energy and Water Agency, 2020).
In 2020, around 36.2 million cubic metres of water was produced by the Water Services Corporation
(WSC) (WSC, 2020a). The provision of public water in Malta is made up of ground water (40%), Reverse
Osmosis (RO) (56%) and new water (4%) (WSC, 2020a) which refers to treated wastewater. The RO
plants convert seawater into freshwater. Even though an ulterior source to groundwater is being used,
demand still needs to be managed since a high reliance on desalination plants is not sustainable since
they are energy intensive and Malta produces the majority of energy from fossil fuels (Malta Business
Bureau, 2014). Table 1 outlines the percentage of water use by various sections. The total
consumption exceeds that produced by the WSC, since a portion is abstracted privately. This thesis
focuses on water demand by households and the tourism sector.
Table 1: Water consumption by sector in 2014 (NSO, 2015)
Agriculture and fishery
Households
Services (Government, tourism, and commercial sectors)
Manufacturing and Industrial Activities
Mining and Quarrying
Total Consumption (2014)

Thousand m3
31,571
19,648
6,359
3,126
6
60,710

%
52
32.36
10.47
5.15
0.02
100

1.2.1 The growth of Malta’s population
Malta’s population continues to grow; a 4% increase was noted from 2018 to 2019 alone (NSO, 2020b).
Moreover, there has been an increase in the number of inbound tourists, 5.9% increase between 2018
and 2019 (NSO, 2020a; Papadimitriou et al., 2019). However, the expansion of the tourism industry is
not limited to those staying at hotels, one must also consider the growth in population over the past
few years resulting from international mobility. Due to the economic background of the Maltese
Islands and its reliance of the services sector, Malta encourages migration to the islands. In the last
few years, the financial sector especially the gaming industry has grown substantially bringing with it
more people. In 2019, the net migration was of around 20,000 people of which approximately 12,500
people were from outside the EU and 7,500 were EU nationals (NSO, 2020b), whilst resident live births
were comparatively only around 4,400. Additionally, the tourism sector tries to encompass all forms
of tourism including cruise ships, business conferences and language schools. Not surprisingly,
statistics show that from 2005 to 2013 there has been a 34.2% increase in water use (NSO, 2015).

1.3 Monitoring and the smart water meter
One tool that manages water consumption and aims to conserve water is the smart water meter. The
smart water meter is part of a larger network of ‘smart’ technology. The idea of ‘smart’ technology is
“the application of data monitoring, transmission, management, and presentation to services in a
manner that enhances the efficient use of their operating assets” (Owen, 2018, p.23). Metering
devices for electricity first originated in the 1990s. Smart technology such as smart meters, are part of
a wider network of smart grids. The latter are various power providers linked together to form a
network to enable greater security of supplies and flexibility of services (Owen, 2018). The detailed
monitoring of utility use enables suppliers to match demand with supply by predicting when an
5

increase in consumption may occur. Just as the electricity meters, now in more recent years water
meters are also gaining popularity. Smart water meters also connect suppliers to consumers, and
provide information of water use to consumer to motivate them to improve their water use practices
(Naus et al., 2014; Owen, 2020). The smart meter works by collecting water consumption data
automatically, records it and stores this data which is analysed by a third party who then provides
feedback of near real time data to the customer in the form of visuals such as graphs. The water
consumption data could then be displayed on monitors installed in the consumer’s house, or could be
accessed via an app, email, or website (Naus et al., 2014). On the other hand, traditional water meters
required a physical inspection for the data on water consumption to be calculated. The following
section shall illustrate an example of smart water metering in the Maltese Islands.

1.3.1 Monitoring water consumption in the Maltese Islands
Malta has an extensive smart water meter network which provides a sound opportunity for such a
network to be studied. The background of this network shall be illustrated here. In 2009, a programme
in the Maltese Islands begun to implement smart metering technology throughout the islands (ARMS
Ltd., 2020). A smart water meter was installed in every house, to monitor more accurately the water
consumption of each household. This nationwide smart grid was a unique approach to monitor and
obtain more data on water consumption (Itron Inc., 2011). The project involved the IBM Information
Management System so that the smart meter stores and transmits data, which can then be accessed
and subsequently analysed. The smart water meter is equipped with a radio-frequency (RF) probe
device which sends readings to the Automated Revenue Management Services (ARMS) so the
appropriate tariffs are charged (ARMS Ltd., 2020). The WSC is entrusted with the provision of potable
water throughout the Maltese Islands and seeks to reduce excess water consumption. The data
collected from the smart water meters can also be accessed by the users themselves via the WSC’s
website. The charts provided act as a visual tool for consumers to learn about their own consumption
and therefore make informed decisions on their usage of water (WSC, 2020b). The charts highlight the
water consumption on a daily, weekly, or monthly basis.

1.4 Knowledge gap

Most studies that have focused on water consumption and tourism, have focused on more traditional
forms of tourism such as beach, sport, business holiday tourists residing at hotels, guesthouses and
campsites for a short period of time (Gössling et al., 2012; Rico et al., 2020; Torres-Bagur et al., 2020;
Yang et al., 2011). These studies have focused on the visitor versus the local rather than considering
today’s global movement of people which has resulted in a range of visitors who vary in their
permanence. There is insufficient knowledge on water use practices and its relationship to
permanence in users. Additionally, there is an insufficient amount of research on self-monitoring
water consumption and its effect on water use practices especially in short-term users (Warren &
Becken, 2017). On the other hand, various studies have focused on energy meters and the challenges
faced to move from self-monitoring to behaviour change (Mela et al., 2018; Naus & van der Horst,
2017). Smart water meters are not so widely available and therefore this may be the reason why less
studies have focused on smart technology in water consumption. Moreover, only a number of studies
have looked at water use from a social practice theory lens and these focused on extreme cases such
as Kadibadiba et al.'s (2018) study on water practices in a city without water. Other studies focused
solely on water use practices in the Global South (Evans et al., 2020) or do not include any element of
monitoring (Breadsell et al., 2019). Hence, a clear knowledge gap pertains to a focus on how water
consumption behaviour is shaped and why the effectiveness of smart water meters may differ in
different types of users. The users here, refers to those in an area that is water scarce, touristic
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intensive and is influenced by a movement of people. The following paragraph will expand upon how
these users can be categorised.

1.4.1 The idea of permanence in a country
Due to international mobility the temporary population in any one place is growing. When considering
the variety of visitors to a country, who vary in length of stay and form of accommodation there is a
knowledge gap pertaining to identifying the water users in a water scarce country that is also
influenced by the movement of people. To differ between various users this study suggests looking at
the idea of permanence. The differentiation of a temporary user from a permanent one could be
defined using the concept of temporary mobility. A temporary mover is one who has left their “home”
for longer than a day but less than a year and intends on returning “home”. Usually, such movement
may be of a repetitive nature or linked to a seasonal variation such as a holiday period. The movement
may take place due to study, business, work, family or recreational reasons for a short or long
excursion however the final intention of a temporary mover is to return to their “home” country (Bell
& Ward, 2000). However, there have been few studies on temporary mobility due to the complexity
in obtaining data on this sector of the population (Bell & Ward, 2000; Silm et al., 2020). Temporary
movers may reside at various forms of accommodation including homestays and peer-to-peer
accommodation. This thesis will continue to develop on the idea of permanence and define its own
range for water users.

1.5 Research aim and research question

The previous section highlighted a knowledge gap with regards to who the water users are and how
they can be differentiated by the level of permanence in an area. The previous section also stressed
that there is a lack of studies focusing on water behaviour and monitoring. Considering the problem
of water scarcity in highly populated areas and the knowledge gaps listed in the previous section, the
research aim of this thesis is to help reduce water scarcity exacerbated in island states and coastal
regions due to the increased movement of people. The research aims to do this by investigating why
the effectiveness of smart water meters, as a tool to reduce water consumption, on permanent and
short-term users differs.
The aim of this study is based on other studies that have highlighted that people’s behaviour is
different when in their home country and when away (Barr et al., 2010; Lamers et al., 2019).
Additionally, the level of permanence in a country may be a factor effecting how aware a user is of
the water scarcity issue. Moreover, social practice theory highlights that the infrastructure
surrounding the user may also affect their behaviour (Shove et al., 2012), which suggests that one
reason for a difference in behaviour may lie in the type of accommodation the user is in and the
limitations that brings. Looking into these reasons may highlight the reasons why the smart water
meter may be effective with one group of users but not with another.
The research question for this study is how and why the effectiveness of the smart water meter, as a
tool to reduce water consumption, differs in permanent and short-term users of public water. The
reasons for this difference will be insightful to find ways in which policy can target various users;
permanent and short-term. A case study on the Maltese Islands shall be conducted to answer the
research question. The Maltese Islands has been chosen as a case study for various reasons. Firstly,
being an island with no sustainable freshwater resources it has a water scarcity issue (Aparicio et al.,
2019). Secondly, the country is witnessing a large population growth due to international mobility
(NSO, 2020b) which creates a range of users of public water that differ in permanence on the island.
And finally, a few years ago the smart water meter network was installed throughout the whole island
resulting in a unique system (ARMS Ltd., 2020).
7

The research question shall be investigated via the following sub-research questions:
1. Which categories can be distinguished to identify the range of water users by their
permanence in an area?
2. How and why do water consumption practices and water conservation practices of permanent
users and short-term users differ?
3. How effective is the smart water meter, as a tool of informational governance, in influencing
water use practices of permanent and short-term users?
The study will contribute to the water scarcity issue by providing insights on the range of users of
water by differentiating between permanent users and short-term users. This chapter has introduced
the overarching topics of this thesis: water scarcity, permanence, and smart water meters. This
chapter also stated the knowledge gap, research objective and research questions. An introduction to
the case study area: the Maltese Islands was also presented.
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2 Conceptual Framework
Chapter 2 will discuss the context and the theoretical underpinnings encompassing the research
questions. The chapter will start with an introduction on environmental monitoring and dive into the
concepts of smart metering. Informational governance is then described and how smart metering is
an example of this concept. The chapter then describes the chosen conceptual framework which
revolves around Social Practice Theory and how it shall be used in the analysis.

2.1 Environmental Monitoring: smart metering
The empirical focus of this thesis is related to the use of smart water meters and water use practices.
Hence, the concept of smart metering shall be introduced. Smart water meters originated from the
development of environmental monitoring. With the development of Information and
Communication Technology (ICT), environmental instruments that could monitor pollution,
consumption patterns and environmental quality were developed (Mol, 2008). The latter led to the
development of environmental regulation via environmental monitoring, certification, and labelling.
Various questions arose in the discourse of monitoring; who monitors? Who owns the data or has
access to it? Who is being monitored? How has monitoring developed? Firstly, with regards to who
monitors, this task was previously solely handled by the state authority who would subcontract
monitoring to scientific research institutions or private industries (Mol, 2008). However, today various
independent companies, NGOs and citizens can also partake in monitoring or organize their own
monitoring. Consequently, data was previously state-owned, whereas today citizens and others have
access to it (Soma et al., 2016). Secondly, surveillance of human activity is increasing and is more
advanced, as more appliances become connected to each other and as the internet further expands,
the possibilities to monitor various practices grow (Soma et al., 2016). Thirdly, monitoring has become
more user friendly and the introduction of citizen science and community based monitoring are
examples of how other groups of society, other than highly specialized scientists, can also partake in
monitoring (Montori et al., 2018; Soma et al., 2016). Moreover, there is more data being collected of
higher quality, it is being reported at an instantaneous rate and the advances in computer modelling
have made analysing and interpreting information easier (Mol, 2008). Monitoring is also a method in
which physical environmental flows; referring to the spatial aspect of natural resources such as
energy, water, and waste, were made visible. Environmental flows are described as invisible since they
cross national borders and hence are non-linear (Oosterveer, 2010). Monitoring allowed for the
quality of these environmental flows to be reported, highlighting the environmental concerns.
Environmental monitoring was first more producer oriented; in fact, one form of monitoring is
producer power and surveillance monitoring where the focus is on the producer gaining information
from the utility use (energy and water) to increase efficiency of the network. By analysing the demand
of consumers, producers can improve their forecasting of demand peaks and lows. Hence, producers
are able to match demand with supply. In this form of monitoring “producers and other institutional
actors collect environmental information and knowledge on citizen-consumer, consumption, and
citizen behaviour for their own use. Such monitoring schemes include, for instance, traditional utilityrelated metering systems” (Mol, 2008, p.115). A basic meter was already an advancement in
monitoring technology for producers to gather information. However, the information was very
technical, access was limited to the producer, information was lacking on the production details,
hence, it was difficult for consumers to analyse the information. Interaction with consumers was
limited and only comprised of a yearly bill of utility use (Mol, 2008).
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2.1.1 Reflexive monitoring

As information gathering mechanisms developed, monitoring became more inclusive of consumers.
Indeed, citizens were encouraged to monitor, measure, and keep track of their own consumption
patterns to reduce their impact on the environment caused by over-consumption (Mol, 2008).
Reflexive monitoring is the process of consumers measuring and assessing their own activities and
understanding their own consumption patterns (Carroll & Conboy, 2020). In this way consumers can
see how consumption peaks relate to everyday practices and routines. The smart meter elicits
interaction and reflexive monitoring from the consumer (Monks et al., 2021). The focus on the solution
to overconsumption is shifted to the consumer, whereby individual savings are thought to bring about
positive change (Mol, 2008).
Two important utilities that are closely monitored are water and energy. Water and energy are two
natural resources that are essential for economic growth and quality of life (Helmbrecht et al., 2017).
Due to their importance and links with scarcity issues, both utilities are monitored via metering
devices. The two, however, are linked together since often a time the processes involved in production
and distributing water require energy (Helmbrecht et al., 2017). Lack or issues with the provision of
one resource would affect the other and hence the two are interlinked in a water-energy nexus. The
two are also linked in both biophysical and economic terms (OECD, 2017). For instance, in Malta, water
production is highly reliant on the process of reverse osmosis which is energy intensive (The Energy
and Water Agency, 2020). Hence, the misuse of water is not only a water scarcity issue but also an
energy one.
Smart metering devices utilise ICT to link consumers with data via a network (Naus et al., 2014). The
processes involved are measurement, transfer of data via communication technology, processing,
analysis, reporting and providing feedback (Montginoul & Vestier, 2018). Smart metering studies have
predominantly focused on energy which is also reflected in the European Union regulation focusing
on smart metering requirements for energy, and not so much for water consumption (Espinosa
Apráez & Lavrijssen, 2018).

2.2 Smart Metering as a form of informational governance

The concept behind smart metering is based on governing the use of utilities by providing information.
The smart meter aims to increase awareness on utility conservation by providing information of utility
use to the consumer and therefore motivating the consumers to improve their behaviour (Cahn et al.,
2020; Espinosa Apráez & Lavrijssen, 2018; Fielding et al., 2013; Naus et al., 2014; Owen, 2020). This
idea of governing by awareness is part of the attitude-behaviour model. In the psychological literature,
information is discussed as a key part of influencing people’s behaviour. Information generates
knowledge that in turn may affect one’s attitudes and values. A change in attitude may in turn affect
one’s behaviour (Mol, 2008). The smart meter, as a tool to reduce water consumption, is based on the
idea that environmental monitoring is key to provide information that will be converted to knowledge
and affect one’s behaviour. However, the smart meter is different to an awareness campaign; the
information generated is more specific and interactive. Environmental monitoring and therefore
smart metering is a result of the information age. During the 1960s and 1970s, there was a shift from
an industrial society towards an information society, which was characterised by the spread of
information made available due to advances in communication technology and globalisation (Masuda,
1981). In the environmental field, the new information and communication technology brought about
environmental governance, whereby social, political, and economic processes to deal with
environmental challenges changed due to new methods of monitoring, measuring, and disseminating
of information. It became possible for the latter processes to be instantaneous and more accurate due
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to improved ICT (Mol, 2008). Hence, Mol coined the term “Informational Governance” as a concept
that focuses on information’s transformative power that changed the mode of governance (Mol,
2008).

2.2.1 Defining Informational Governance

Informational governance is the study focusing on how the progression of ICT resulted in a shift in
governance. Informational governance recentres information in the debate on how the form of
governance has changed from solely a hierarchical perspective led by the state, to a network of actors
including NGOs and private companies (Eberhard et al., 2017). Governance is conceptualised as “the
set of activities undertaken by public, private and social actors to manage a certain sector, address
social issues, or realise collective values” (Potters et al., 2016, p.8). The discourse on information
includes aspects of its production, resources, access, and control. The latter discourse has had a
transformative power in changing the mode of governance (Mol, 2008). As defined by Arthur Mol
(2008) “Informational Governance explains the emergence and working of non-hierarchical, nonlegal
and noneconomic modes of governance, by focusing on the growing centrality of informational
processes and resources” (p.21). In the information age, society is aware of the risks present in the
environment, however is unsure of who to trust to solve these environmental challenges due to an
overwhelming amount of information from different sources with various agendas (van Koppen &
Spaargaren, 2018). Anthony Giddens and Ulrich Beck describe this period as reflexive modernity
where society moved away from blindly giving authority to state power and began taking part in
governance and taking ownership of decision making via informational input such as via
environmental monitoring (Mol, 2008).
Information is a vast concept. The EU defines environmental information as the written, visual, aural,
and electronic data on the state of the environment including emission levels, use of resources, and
the actors involved (United Nations Convention, 2001). The Information Age fuelled a shift from state
power control of information to an uncontrolled flow of information from various actors including
scientists, companies, and NGOs, since these actors are involved in collecting, monitoring, and
disseminating information. The shift of power from state authority to networks and flows of people
was enabled by globalisation (Castells, 1996 as cited in Mol, 2008).
It is important to note here that informational governance is a broad and interdisciplinary research
field discussing various aspects, whilst this thesis focuses on environmental monitoring and how
information feedback from monitoring tools, such as the smart water meter, generates an
informational flow that may have the potential to shift the mode of governance of consumption
practices (Mol, 2008; Naus & van der Horst, 2017). Other topics in informational governance that are
not specifically discussed in this thesis include the central role of information in environmental reform
and the access to and control of information. Furthermore, informational governance discusses
electronic governance, vis-à-vis the role of ICT in state regulation and policy making through
informational regulation. Another aspect is media as an arena for environmental politics and the role
that media play in environmental governance (Mol, 2008; Soma et al., 2016).
Informational governance scholars highlight the importance of utility information as a two way
informational flow, from utility provider to consumer and back, which may influence the mode of
governance from hierarchal to a network of actors (Kloppenburg et al., 2019; Naus & van der Horst,
2017). The informational flow allows consumers to utilise the near real-time data and take
responsibility of their utility use and be active consumers by considering their own utility with their
budget and the quality of life that they aim for (Kloppenburg & van Vliet, 2019). Hence, taking key
decisions that effects utility consumption based on information provided by the smart meter.
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In informational governance literature, information such as smart meter data is discussed as having a
causal relationship with behaviour change (the use of utilities). Hence, smart meter data is the
independent variable and use of utilities is the dependent variable (figure 1).

Smart
meter data

Use of
utilities

Figure 1 - The relationship between the variables

However, scholars studying social practice theory shed doubt on the relationship between information
via such mechanisms and a change in behaviour (Naus & van der Horst, 2017) stating that change in
consumption behaviour is unlikely to occur from solely an input of information (Naus et al., 2014).
Spurling et al. (2013) agree that environmental monitoring and the tools used to bring about change
do not ultimately challenge the consumption practices that are engrained into society’s routines.
Kloppenburg and van Vliet (2019) also argue that such a causal relationship assumes that the nature
of choice and behaviour are solely a result of knowledge and individual choice.

2.3 A social practice theory approach

Informational governance does not answer the question as to why information is not always effective
in changing people’s behaviour. Hence, this thesis aims to fill this gap by utilising social practice theory
to operationalise informational governance; by understanding the transformative power of
information and whether it is effective in altering practices and therefore in this case water use
practices. Hence, informational governance remains central to the study (figure 2). Social practice
theory approach as conceptualised by Shove et al. (2012) is broken down into practice elements;
material, meaning and competence aspects that are reproduced within a practice. This specification
of practice elements shall be used to break down and analyse the use of monitoring via the smart
water meter as a bundle of practices. Social practice theory is broader in its analysis of behaviour
change and moves away from the attitude-behaviour model. The next section shall dive into the
background of social practice theory and its fundamentals.
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Informational
Governance
Smart Water
Meter
Monitoring

Social Practice
Theory

Figure 2 - Diagram illustrating how social practice theory is used to unpack the concepts of
informational governance

2.3.1 Evolution of Practice Theory

In the 1980s, one of the founders of practice theory, Pierre Bourdieu, introduced the concept of
‘practices’ into the social theoretical debate, whilst Anthony Giddens in 1984 via the structuration
theory highlighted the complex relationship between agency and structure that social practice theory
(SPT) is then based on (Lamers et al., 2017, 2018; Shove et al., 2012; van Koppen & Spaargaren, 2018).
Agency refers to individual decisions whilst structure refers to established institutions. Giddens noted
that human action (agency) and social structures shape each other and hence, there is a duality
between them. As social structures continue to influence human action via its rules and meanings, the
same rules and meanings are shaped by the routine of human action which he describes as the “flow
of largely routinized social life” (Shove et al., 2012, p.3). Hence there is duality between agency and
structure that is shaped by practices (refer to figure 3).

Reproduce Structure

Human Action

Duality

Social Structures

Enable Actions
Fig. 3. 3Gidden’s
Structuration
Theory
Figure
- Gidden’s
Structuration
Theory
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Andreas Reckwitz is another important sociologist whose definition of social practices highlights the
aspect of routine and the various elements influencing practices. Reckwitz defined social practices as:
“a routinised type of behaviour which consist of several elements, interconnected to one
other: forms of bodily activities, forms of mental activities, ‘things’ and their use, a background
knowledge in the form of understanding, know-how, states of emotion and motivational
knowledge” (Reckwitz, 2002, p.249).
Reckwitz’s definition of practice highlights the aspect of routinisation that Giddens had mentioned in
Structuration Theory. Behaviour is made up of habits and actions that are automatic and somewhat
without reasoning (van Koppen & Spaargaren, 2018). Additionally, this definition emphasises the
different aspects that influence individual choice and behaviour.

2.3.2 Defining Social Practice Theory

Social practice theory explains people’s decisions and actions as ones that are not only influenced by
the person’s values and attitudes, but also by the institutional structure they find themselves within.
SPT “explains the relations between agency and structure (i.e. people and institutions) as co-evolving
and emergent” (Kadibadiba et al., 2018, p.274). SPT as conceptualised by Shove et al. (2012) takes into
consideration and builds on the aspects of Reckwitz, however then classifies the aspects that affect
behaviour into three elements: material, competence, and meaning. The elemental approach in SPT
focuses on what people do; social practices, rather than focusing separately on agency (the human
actor) or structure (established institutions) (Lamers et al., 2017; Mguni et al., 2020). The individual
still plays a role as the carrier of the practice (Duncan et al., 2018). This conceptualisation has been
chosen for this study since Shove et al., (2012) focus on what brings about change to practices and
why change in behaviour is difficult to establish (Kadibadiba et al., 2018). Therefore, such a lens is
beneficial when considering the effectiveness of the smart water meter as a tool to change
consumption behaviour.

2.3.2.1 Material, Competence and Meaning
The material element in SPT is new to practice theory, which was previously solely a social theory
(Shove, 2012). Reckwitz and Schatzki (2001) recognised that practices are interlinked with objects and
things, as can be noted from the former’s definition of social practices. However Shove et al. (2007),
categorised material as one of the main three elements of practices (Shove et al., 2012). The material
element refers to the physical objects and social infrastructure (Duncan et al., 2018) that are needed
for practices to take place. Material elements include objects, tools, hardware and the human body
itself (Shove et al., 2012). The competence element in practices refers to both the knowledge (van
Koppen & Spaargaren, 2018), skills (Duncan et al., 2018), techniques and know-how needed to partake
and perform in the practice (Lamers et al., 2018) and the intellect to understand and appreciate it or
otherwise (Shove et al., 2012). The meaning element in SPT signifies the social tastes and
understandings that are socially shared. Furthermore, this element is the symbolic significance within
participating in a practice (Shove et al., 2012). It refers to the ideas, aspiration, emotional state,
significance and motives behind a practice (Duncan et al., 2018; Lamers et al., 2018; van Koppen &
Spaargaren, 2018).

2.3.3 Water use within the social practice theory approach
As one of the key constructs of the research question, it is important to define ‘water’ and ‘water
consumption’ and highlight the debate around it. Water is heterogenous due to its variety in quality
possibilities (grey, blue, green). Water is stored, transported, and utilised and therefore it is part of a
flow (Chappells et al., 2001). Various daily activities consist of the use of water including laundry,
showering, gardening, washing up and cooking. Such practices include bundles of other activities that
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through time have become accepted by society (Mguni et al., 2020; Shove et al., 2012). During most
practices or bundles of practices the three elements are integrated. For instance, in the showering
practice, the water supply infrastructure is material, that is essential for this practice (Duncan et al.,
2018). Whilst the method used reflects competence, and the association of being clean as a daily
requirement, signifies the meaning element. Water consumption, within the SPT frame, is influenced
by society’s expectations, habits, infrastructural arrangements, collective practices, and sociotechnical
possibilities (Chappells et al., 2001). Hence water consumption is linked to what is perceived as a
comfortable lifestyle in society’s view. Therefore, through the SPT lens, consumption of water can be
understood as a practice that is integrated in social structure, technologies, values, understanding and
standards (Kadibadiba et al., 2018).
The smart water meter, as an environmental monitoring tool is based on the concept of informational
governance, as discussed previously. The focus is on individual choices whereas in SPT the focus is
shifted to the practice (Shove et al., 2012). The behaviour itself is seen as the driver of shaping skills
and establishing norms rather than via knowledge and individual choices. Behaviour is therefore seen
as part of a routine that is shared and established through time (Lamers et al., 2018; van Koppen &
Spaargaren, 2018). In informational governance, knowledge input is an external factor whilst SPT
frames policy as part of the process and part of the establishment of practices. Policy interventions
are also part of the duality that creates and verifies practices: “They do not work as abstract measures
but as historically specific moves within a landscape of possibilities that is, in any case, always in
transition” (Shove et al., 2012, p.145).

2.4 Using the Conceptual Framework for the Analysis
This thesis seeks to analyse the effectiveness of smart water meter (as a tool of informational
governance) on empowering consumers to govern their own water use. The conceptual framework
(figure 4) shall be used to analyse the smart water monitoring practice and water use practices and
how these are related to each other. The element approach as categorised by Shove et al. (2012) shall
be used to understand why information via the smart water meter is not always effective in altering
water use practices. Moreover, to understand the gap between information dissemination and change
in behaviour.
Moreover, the analysis will further examine whether smart water monitoring practices in permanent
and short-term users differ. The focus on various users is based on research that has observed that
water use practices by short-term visitors and permanent residents differ (Gössling et al., 2012). The
reason may be due to cultural and upbringing differences. Meanings and competence in practices may
be moulded by upbringing since people observe others and are known to take on behaviour that is
accepted and has become a norm (Antimova et al., 2012; Nairn & Spotswood, 2015). Also,
environmental issues such as water scarcity is not apparent everywhere, some countries are waterrich, hence, short-term visitors in a water-scarce country may be unaware of skills needed to exercise
water-saving practices (Gössling et al., 2012). Water use and collection practices shall also be analysed
using the SPT elemental approach. This analysis will be used to understand the link between
information via monitoring, water use and permanence.
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This chapter has discussed smart metering as a tool of environmental monitoring. Smart meters allow
users to monitor their utility use in real time (Naus et al., 2014). Hence, social sciences argue that
smart metering promotes responsible consumption via information (Espinosa Apráez & Lavrijssen,
2018; Naus et al., 2014; Owen, 2020). The concept of informational governance which focuses on the
shift in the mode of governance brought upon by information was discussed and how smart metering
is an example of informational governance. However, social practice theory highlights that provision
of information on utility use does not always translate into a reduction of consumption. A conceptual
framework (figure 4) using social practice theory was therefore developed to understand and analyse
this gap. The conceptual framework is based on using the elemental approach of SPT (Shove, 2012) to
analyse the relationship between SWM monitoring practices and water use practices. The conceptual
framework shall then be used to analyse the empirical data. This thesis will therefore build upon the
informational governance concept. The next chapter will describe the methodology used for the data
collection and analysis.

Figure 4 - Conceptual Framework relationship diagram
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3 Methodology
The previous chapter provided an overview of the literature surrounding environmental monitoring
including informational governance. Additionally, the conceptual framework was built which utilises
social practice theory to unpack the practice of monitoring and water use to better understand the
limitations of informational governance. The following chapter shall describe the methods used to
answer the research questions that were established in the introduction.

3.1 Research Approach
The overall aim of this study is to tackle the water scarcity issue exacerbated in island states and
coastal regions due to the increased movement of people. The objective of this study is to investigate
how the smart water meter, as a tool of informational governance, is effective in promoting efficient
water use in both permanent and short-term users. The study will examine whether the smart water
meter is more effective in one type of user and why this is so. Three sub research questions were
defined in the introduction that are restated here:
1. Which categories can be distinguished to identify the range of water users by their permanence
in an area?
2. How and why do water consumption practices and water conservation practices of permanent
users and short-term users differ?
3. How effective is the smart water meter, as a tool of informational governance, in influencing water
use practices of permanent and short-term users?
To obtain this data a case study approach was used. The Maltese Islands were chosen for the case
study since water scarcity is a prominent issue there (Aparicio et al., 2019; Gössling et al., 2012; Malta
Business Bureau, 2014; Papadimitriou et al., 2019). Malta is also a popular tourist and migrant
destination (NSO, 2020a; NSO, 2020b). Moreover, since 2009 a nationwide network of smart water
meters were set up around Malta (Itron Inc., 2011), hence also providing the element of monitoring
in this case study. The limitation of a case study approach is that the results are not generalizable or
representative of the whole global population. However, the case study approach allows the research
to focus on rich data in a bounded system where the unique elements of population, water scarcity
and monitoring come into play (O’Leary, 2004). A case study approach is still useful to add to or debunk
a theory (O’Leary, 2004). For this thesis, primary data was collected in the form of interviews and
surveys.

3.2 Data Collection

The data collection involved both surveys and interviews to reach users with varying permanence.
The surveys were used to obtain quantitative data. A survey was circulated online using the social
media site Facebook by means of volunteer and snowball sampling. Non-random sampling methods
do not result in a highly representative sample of the total population (O’Leary, 2004) however, it was
not the purpose of the study to conduct quantitative statistical analysis and achieve statistically
significant results. Rather, the aim was to obtain a rich understanding of a unique case. Another
limitation of non-random sampling is the possibility for selection bias; however, the surveys were
posted on various Facebook groups to diversify the sample. The surveys were posted online, hence a
form of volunteer sampling was used. A limitation of volunteer sampling is non-response bias, where
the characteristics of those who respond are different to those that do not, which needs to be
considered when analysing the results (O’Leary, 2004).
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To also obtain qualitative data semi-structured interviews were conducted. The data collection
consisted of online interviews with people who vary with regards to how long they have been residing
in Malta. Four interviews were conducted with people who had been living in Malta for up to and
including two years, five interviews were conducted with residents residing in Malta for around 3 to 6
years and five interviews were conducted with those who had been living in Malta for the majority of
their life (refer to table 3). A semi-structured interview was conducted through an online virtual call
with an expert from the Water Services Corporation. An invitation to the interview was first sent by email. The purpose of the expert interview was to obtain information about the smart water meter
system in the Maltese Islands.

3.2.1 Survey
The survey was used to categorise water users by their permanence in the Maltese Islands.
Respondents were asked about their age, purpose of stay and length of stay so that this could be taken
into consideration when devising the range of water user profiles which varied from short-term to
permanent. The previous factors were chosen in line with the definition of a temporary mover as
defined by Bell and Ward (2000). In their definition, a temporary mover is one who has left their
“home” for longer than a day but less than a year and intends on returning “home” (Bell & Ward,
2000). The survey questions were based on research (Breadsell et al., 2019; Mela et al., 2018; Naus et
al., 2014; Naus & van der Horst, 2017). The survey was divided into 3 sections: background
information, water consumption and technology. The survey consisted of a total of 22 questions of
which there were 3 demographic questions, 12 multiple choice questions, 2 short open-ended
questions, three 5-point Likert scale questions and one 7-point Likert scale question. One Likert scale
question was used to gather data on opinions regarding the level of importance of water scarcity as
an environmental issue. Whilst the other two, were frequency scale questions that were used to
measure the frequency of water use practices and the frequency of monitoring. In the last question
respondents of the survey were invited to an online interview. Those that were interested were asked
to leave their contact information so that they could be contacted. The survey was also translated in
Maltese, both versions are available in the Appendix 1 and 2.
A pilot test was first conducted with four participants. The aim of the pilot test was to check the clarity
of the questions both in English and in Maltese and to see if any questions were misleading or eliciting
the wrong type of information. Post the pilot test, the questions were reviewed and at times the
wording was adjusted. Respondents of the pilot test were also asked to take note of how long they
took to answer the survey. Respondents took around five minutes to complete the survey, this
indication was then added to the introduction of the survey to guide respondents.
The survey was distributed online. The reason for this was twofold. Firstly, the aim of the survey was
to establish who the users of water in Malta are and what is their situation regarding permanence in
Malta. Hence, circulating the survey on an online social media platform within specific groups was
beneficial to target a vast population. The survey was posted on Facebook groups which enabled its
distribution to reach a larger and varied population. The introduction of the survey highlighted that to
answer the survey the respondent needed to be above the age of 18 and residing in Malta. The survey
was posted on the following groups: Foreign students in Malta, Expats Malta, Erasmus Malta
2020/2021, Erasmus Malta, MeetUp Expats – Malta. Another two groups; Malta-Properties and Malta
Temp work were also selected to post the survey; however, this was unsuccessful due to restrictions
within the Facebook group. An introduction to the survey and a link to a Maltese version and an English
were posted on the 15th of January at 13:00 and the 27th of January at 16:30. The Maltese survey
received four responses which for the sake of analysis were translated whilst the English version
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received 114 responses. In total 118 surveys were collected of which the majority of respondents
(63.6%) were female (figure 5).

Respondents by Gender
1

42
75

Female

Male

Prefer not to say

Figure 5 - Distribution of respondents by gender

Figure 6 and table 2 displays the various nationalities of the respondents and highlights that the
majority (89 respondents) were Maltese. The online survey was designed on google forms. The
introduction also asked for respondents to continue to share the survey to achieve a snowball effect.
The survey responses were received during 15th January and 8th February 2021.

Figure 6 - Distribution of respondents by nationality
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Table 2: Number of respondents
Country
Count
Country
Count
Albania
1
Republic of Ireland
1
Australia
1
Italy
4
United Kingdom
3
Lithuania
1
Bulgaria
2
Malta
89
Colombia
1
Norway
1
Czech Republic
2
Portugal
2
Denmark
1
Romania
2
France
2
Russia
1
Germany
1
Spain
1
India
1
Tunisia
1

3.2.2 Interviews

The surveys were supplemented by 14 interviews that took place between the 16th of January and 4th
February 2021 to gain a more in depth understanding of user’s practices. An interview here refers to
the process of asking a set of open ended questions (O’Leary, 2004). An interview schedule was kept
updated (refer to table 2) to keep organised. The interviews were conducted online via conference
call tools including Zoom, Skype, and Teams. Each interview was first planned via an email where an
introduction to the topic and the structure of interview was outlined. The main purpose of the email
was to establish a date, time, and a suitable platform.
Table 3: Interview Schedule
Interviewee
Date
Interviewee 1
22nd January 2021
Interviewee 2
25th January 2021
Interviewee 3
28th January 2021
Interviewee 4
2nd February 2021
Interviewee 5
26th January 2021
Interviewee 6
19th January 2021
Interviewee 7
20th January 2021
Interviewee 8
27th January 2021
Interviewee 9
29th January 2021
Interviewee 10
16th January 2021
Interviewee 11
22nd January 2021
Interviewee 12
23rd January 2021
Interviewee 13
25th January 2021
Interviewee 14
4th February 2021

Length of residence
Less than a year
1 year and a half
Less than a year
1 year and a half
3 years
5 years
5 years
6 years
4 years and a half
Lifetime
Lifetime
Lifetime
Lifetime
Lifetime

Group (Permanence)
Short-term
Short-term
Short-term
Short-term
Fairly Permanent
Fairly Permanent
Fairly Permanent
Fairly Permanent
Fairly Permanent
Permanent
Permanent
Permanent
Permanent
Permanent

The sample of the interviewees needed to reflect the range of water users in Malta who varied in
permanence in the area. The range was established from the surveys. Most of the participants were
chosen specifically to achieve this criterion. This is known as handpicked sampling. Additionally, those
that answered the survey were asked to participate in the interviews. The latter is volunteer sampling.
Handpicking sampling may lead to unwitting bias however this was reduced by using more than one
sampling strategy (O’Leary, 2004).
The main purpose of the interview was to gain further understanding on the water use practices and
monitoring practices of short-term and permanent users. In line with the second and third sub20

research questions, the interviews aimed to collect information that would determine whether the
smart water meter was effective in changing the behaviour of permanent and short-term users and if
not, the reason behind it. The semi-structured interviews were informal to encourage open and
truthful communication (O’Leary, 2004). The questions were based on a topic list that was established
from the conceptual framework. Hence, the SPT elements of material, competence and meaning were
central to the topic list (Appendix 3). For example one question focused on the consumer’s opinion
whether different water qualities are acceptable for varying water use, which links to the element of
meaning within water use practices (Shove et al., 2012). The questions were categorised into five
sections: demographics, the water situation in Malta, water use practices, smart water meters and
monitoring, and available technology in the residence. The last category refers to technology or
infrastructure that was installed in the household to reduce water consumption. Such technology is
an example of the material element within a practice, as described in SPT (Shove et al., 2012).
The semi-structured format was beneficial to maintain flexibility within the interview to follow-up on
any topics that were deemed useful for the overall research. Each interview took around 35 minutes
to conduct. Before each interview, a short introduction was given where the interviewee was
reassured that their name shall be kept confidential, and they were asked for permission to record
the interview. Even though there was the availability of the recording, notes were also taken
throughout the interview. Following each interview, the participants were contacted via email, to
thank them for their participation and give them the opportunity to ask any further questions. All the
14 interviews were then transcribed using Otter.ai (appendix 4).

3.2.3 Expert Interview
To obtain further information on the smart water meter system in Malta, expert interviews were
sought out which resulted in one interview with an expert from the Water Services Corporation. This
semi- structured interview also focused on what the interests and aims of the WSC were in relation to
the SWM project. The interview also tackled their opinion on how effective the SWM has been, the
monitoring function, feedback from users and water use patterns in Malta. The topic list for the WSC
interview is in appendix 5. Data on water consumption per capita and how many households used the
public portal to monitor their water use, was also requested. The data requests were made several
times via follow-up emails however, the second request was not achieved.
To find a suitable participant for the expert interview, an email was sent to the Water Services
Corporation’s customer service, with an introduction to the study and a request for the interview. The
email was then forwarded to the Revenue Assurance Manager of the WSC, who agreed to partake in
the interview. The semi-structured interview was conducted online using Teams on the 19 th of January
2021. Before the interview, a brief introduction was given on the topic of the study.

3.3 Method of data analysis

The data analysis began with differentiating three groups of water users within the household sector.
The categories were based on empirical grounds since the data from the survey was used to establish
these groups. The main deciding factor of the categories was length of stay however, this was also
taken in the context of how long they had been living in Malta as a percentage of their lifetime. Hence
the three categories are short-term, semi-permanent and permanent, where short-term refers to
those who have been living in Malta for less than two years. Fairly permanent refers to the foreigners
who had been living in Malta over 2 years. Whilst, permanent are those who have been living in Malta
for the majority of their life (and therefore there are a large proportion of Maltese individuals). The
data from the surveys was used to complete the profiles of these three groups with further
characteristics including living situation and reason for stay in Malta. The number of respondents per
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group differed with the majority being in the “Permanent” group, hence the data was first weighted
to better represent the population. In this way, the frequency of a practice, type of practice or opinion
was compared with permanence of residents. The results were graphically represented to reveal
trends. The graphs were generated using Excel.
The transcribed interviews were coded using ATLAS.ti to conduct content analysis and hence generate
themes. Both inductive and deductive reasoning was used to find themes. Inductive coding allowed
the flexibility to generate new themes that were evident from the repetition of certain words in text.
Whilst deductive coding allowed the use of literature to verify presumed concepts to emerge (O’Leary,
2004). The themes were then analysed to build meaningful understanding from possible
interconnections.
The data from the surveys and interviews were than analysed together as a mixed method approach
where the quantitative data from the surveys was backed up with the more qualitative data from the
interviews. The latter was possible since similar questions were asked in the survey and interviews.

3.4 Ethics, reliability, and validity
To maintain ethical standards, a written description of the study and the statement of confidentiality
was evident at the start of each survey. Additionally, prior to each interview, I presented myself, the
aim of the study and the outline of the questions. Confidentiality was assured and the participants
were given the option to decline answering a question. Finally, approval was sought before recording.
To establish rigour in the study, saturation was used to identify how many interviews were needed.
Hence, when the same information was originating from new interviews, the interviewer establishes
that enough interviews have been collected (O’Leary, 2004). Moreover, the interviews were
transcribed to maintain reliability (Whitley & Kite, 2018). The data collection thoroughly explains each
step in the method so that the study can be reproduced (O’Leary, 2004).

3.5 Justification of the methodology

SPT research is usually based on observations of practices. However, for this research surveys and
interviews were preferred since observations have a small sample size whilst surveys allow for a larger
sample size. A larger sample size was required to obtain an overview of a range of water users. The
surveys were then supplemented by the interviews which provided in depth understanding of the
practices. The description of behaviours within the interview was relevant to interpret the practices
and utilise the conceptual framework to gain a better understanding of the practices. Since
communication is both verbal and non-verbal, video calling was beneficial since visual cues were
captured which facilitated communication (O’Leary, 2004). Moreover, due to the Covid-19 situation
interviews and surveys were more suitable than observations which were difficult to include.
In conclusion, this chapter has described the methodology used to answer the research questions.
This thesis aims to understand how the smart water meter, as a tool of informational governance, is
effective in promoting efficient water use in both permanent and short-term users within the
domestic sector. And whether the smart water meter is more effective on permanent residents in
comparison to short-term residents. To build a better understanding of the effectiveness of
informational governance tools, 118 surveys and 15 semi-structured online interviews were
administered to gather data from short-term and permanent residents in Malta. The survey data was
necessary to create an overview of water users in Malta. Whilst the interviews enabled the collection
of detailed data which was useful to understand both monitoring and water use practices and how
these relate to each other. The data from the surveys was analysed using excel to find the relationship
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between permanence and both water use and monitoring practices. Content analysis was used to
identify reoccurring themes within the interviews. The next chapter will present the results of the data
collection and analysis.
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4 Water Users and Smart water metering
in Malta
This chapter integrates the results obtained from the mixed method approach of surveys and
interviews. The latter include both the fourteen interviews with water users in Malta and the expert
interview with a correspondent from the WSC. In this chapter the main findings of the research shall
be outlined whilst interlinking these results with the informational governance, monitoring, and Social
Practice Theory (SPT) lenses discussed in the conceptual framework. This chapter focuses on the first
set of results that discusses water users and permanence, the water monitoring system in Malta and
the relationship of water users and monitoring.
Throughout the following two chapters references to the interviews are made. The following table
(4) outlines the interviewee details that can be used as a reference.

Table 4: Interviewee Details
Interviewee
Permanence
Interviewee 1
Short term
Interviewee 2
Short term
Interviewee 3
Short term
Interviewee 4
Short term
Interviewee 5
Fairly Permanent
Interviewee 6
Fairly Permanent
Interviewee 7
Interviewee 8
Interviewee 9
Interviewee 10
Interviewee 11
Interviewee 12
Interviewee 13
Interviewee 14

Age
18 - 34
18 - 34
18 - 34
35 - 49
18 - 34
18 - 34

Living Situation
Renting
Renting
Student Residence
Renting
Renting
Homeowner

Gender
Male
Female
Female
Male
Female
Female

Fairly Permanent
Fairly Permanent
Fairly Permanent
Permanent
Permanent

18 - 34
50 - 64
18 - 34
18 - 34
65 - 79

Female
Female
Female
Male
Male

Permanent
Permanent
Permanent

18 - 34
50 - 64
50 - 64

Renting
Renting
Homeowner
Renting
Homeowner and
landlord
Renting
Homeowner
Homeowner

Nationality
Italian
Italian
Romanian
Indian
Spanish
Ethiopian/
Italian
British
Spanish
Czech
Maltese
Maltese

Male
Female
Female

Maltese
Maltese
Maltese

4.1 Water Users

4.1.1 Profiles of water users in Malta

The first research question of this study pertains to distinguishing a range of water users by their
permanence in an area which is an innovative aspect of this thesis. From the survey data, which
consisted of 118 participants, three permanence groups of water users were defined: short-term,
fairly permanent, and permanent. These groups were identified based on data regarding living
situation, time spent in Malta and nationality. The range of water users are defined in figure 7. These
categories are not exhaustive but further break down the current classification system used by the
NSO, which groups public water consumption per sector: agriculture, manufacturing and other
industries, services, and households (NSO, 2015). The classification system in this analysis gives insight
on the characteristics of the various water users within the household sector.
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•Living in Malta for more
than 2 years, however
haven't been in Malta all
their life.
•Foreign with the
exception of two
Maltese who have lived
most of their life
abroad.
•Living situation includes
those who rent, owner
co-own a residence,
homestays and those
that live at their parents'
residence
•Reason for stay: expats
including both those who
intend to return home
and those who want to
stay. Maltese who were
expats in another
country and have now
returned.

Permanent

Fairly Permanent

Short-term

•Living in Malta for 2
years or less
•Living situation
includes those who
rent, own their second
residence, live at their
parents' residence,
are visiting their
parents or people
staying at hostels.
•Reason for stay:
vacation, visiting
family, property
owner, education,
work.

•Permanent Maltese
residents who have
been living all their life
in Malta.
•Living situation
includes those who
own or co-own a
residence, rent or live
at their parents'
residence
•Reason for stay:
Maltese citizens

Figure 7 - Defined groupings of water users

On the other hand, the Water Services Corporation (WSC) collects water consumption data pertaining
to the current billing system. Hence water users are split into residential, domestic, and nonresidential. Where people who have a second home pay the domestic rate, whilst on their first home
they pay the residential rate. Separate bills are issued for common areas in apartments and small
garages which also fall under the domestic rate. Whereas commercial entities, businesses and other
offices pay the non-residential rate (Revenue Assurance Manager, WSC, 2021). Hence, the WSC
categorises their clients into these three groups. The groupings used by the WSC are quite broad and
do not always reflect reality. This is sometimes the case for those who rent, who would be listed under
the owner and not the current tenants hence, also not reflecting the amount of water users per
dwelling. Furthermore, WSC have also seen cases of apartments been rented out as offices, who were
still paying residential rates. The categories of the WSC are therefore different to the ones suggested
here since they do not take into consideration the element of permanence. Furthermore, the WSC
categories overlap and therefore make it harder to collect consumption data per user type. For
instance, the domestic category includes both second homeowners (who use the house for only part
of the year) and long lets (people renting on a long-term basis).
The number of water users in Malta is increasing which is evident from the WSC’s increase in new
clients. The WSC has noticed a trend of around 1000 customers cancelling their account and an
increase of 6000 new accounts (Revenue Assurance Manager, WSC, 2021). This trend reflects the
reality of houses being knocked down and being rebuilt as a block of apartments which draws
attention to the increasing population in Malta of fairly permanent residents.
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4.1.2 Water scarcity awareness amongst water users

Permanent users were most concerned with water scarcity in the Maltese Islands compared to the
fairly permanent and short-term users. However, generally the majority agreed water scarcity is
"moderately important" or "extremely important".

Figure 8 - Sankey diagram illustrating the relationship between water scarcity
awareness and permanence

This trend was also reflected in the interview data, as illustrated in the Sankey diagram in figure 8. The
majority of permanent water users had a high awareness of water scarcity compared to the shortterm water users. This was evident from statements like not knowing where the water in Malta came
from or statements that reflected that there was no issue with the availability of water. Considering
an elemental approach as per the SPT lens introduced in the conceptual framework here we can
classify these findings into meaning, material, and competence elements (Shove, 2012). Awareness of
water scarcity is one of the meaning elements of water use since having a high awareness of water
scarcity is thought to impact consumption practices.

4.2 The water monitoring system in Malta

There is a unique network of smart water meters installed around the Maltese Islands. The Smart
Water Meter (SWM) project started with a pilot project in 2009 when different technologies were
investigated (Revenue Assurance Manager, WSC, 2021). There are two main methods of utility meters:
the drive by method and the fixed network method. The latter is used in Malta, which means data is
transmitted automatically rather than someone physically going round with a device to read off the
data on the installed meters. The fixed network method has a “receiver layer which is a network of
Very High Frequency gateways, installed on rooftops that collect data from transmitters
continuously”. Hence, “it is a physical mechanical water meter, onto which a transmitter is installed,
which is able to capture pulses, that denote the consumption of water and transmit it back to the
Water Services Corporation (WSC)” (Revenue Assurance Manager, WSC, 2021). The data is then
transmitted over a radio network and is captured at an hourly rate. The aim of the smart water meter
project was to provide the billing authority in Malta known as ARMS (Automated Revenue
Management Services), with high quality data to improve the billing system of utilities. Currently, 93%
of all water meters installed in Malta and Gozo are smart. This includes both meters installed in
residential buildings, businesses, and village fountains.
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4.2.1 Water use Monitoring

In 2016, the WSC launched an online portal where customers can log in and see their hourly water
consumption in real time (Revenue Assurance Manager, WSC, 2021). The data is shown in a bar graph
format and can be toggled between hourly, daily, weekly, and monthly data (figure 9). The water
consumption is shown in litres. The following obstacles that hinder people from using this monitoring
tool, were highlighted by the WSC correspondent, logging in issues due to IT illiteracy, a lack of interest
and a lack of financial incentive since the current price of water is reasonable.

Figure 9 - Smart water meter monitoring tool: Example of a water consumption graph

People were asked in the survey whether they had ever monitored their water use using the smart
water meter. The results shown in figure 10, highlight that the majority of the short-term users did
not monitor their water use, compared to the fairly permanent and permanent who were more
evenly distributed. The analysis of the interviewees highlighted that people were more likely to have
physically checked their meter than use the online portal since none of the interviewees had heard
or used the online portal.
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Fairly permanent
Never

Permanent

Yes

Figure 10 - Monitoring water use via the SWM

The smart water meter is one of the material elements within this practice. The lack of monitoring and
the increased popularity of monitoring with the physical meter rather than the online portal, could be
due to the competency element within this monitoring practice. A certain level of IT is needed to
access the data and to understand what behavioural changes can be made to utilise less water which
is quite challenging.

4.3 Availability of a smart water meter and monitoring

The results from the survey, shown in figure 11, highlight that it was more likely that the permanent
users were aware of the SWM installed in their residence compared to the short-term users who
were unsure.

Figure 11 - Knowledge of availability of SWM

The interviewees were also asked whether they knew what the smart water meter is. The majority of
the permanent water users had heard of it and knew what it could do. Whilst the fairly permanent
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and short-term water users, with the exception of one short-term water users, had not heard of the
smart water meter. Being aware of the SWM and its potential is important to be able to partake in the
monitoring practice.
From the previous answers those who answered “yes”, or “I do not know” were requested to state
how many times they or somebody in their household had monitored the water use (figure 12). The
results include both monitoring via the physical meter and the online portal. The majority answered
‘never’. These results highlight that monitoring is not very common.

Figure 12 - Monitoring frequency

4.3.1 Obstacles to monitoring

Firstly, all the interviewees were unaware of the online portal monitoring tool. Hence, the lack of
awareness or knowledge as to the tools available to monitor water use, is an obstacle as mentioned
above the smart water meter and the online portal are vital material elements to partake in the
practice of monitoring. Most interviewees after being informed about the tool said they would be
interested to look into it. However, others mentioned lack of time for this task. One person
(interviewee 11) who collects rainfall and hence does not use much government water, was not
interested in this tool since he felt he was already doing the utmost to conserve water. Another issue
with the SWM was the difficulty to translate the data into something useful, such as appliances using
the most water or how much is being spent on water. The latter was predominantly an issue for those
who rent and who did not have access to the bill and the actual costs of water use. Hence, the
importance of the competence element within the monitoring practice is being highlighted by these
results. Additionally, the water bill is another material element of the monitoring practice since it also
gives valuable information on water consumption linked to costs. Interviewee 8 also contributed to
this debate stating such a monitoring tool would only be useful if “it has to be something easy to
understand”. Interviewee 9 also commented on the extra step to login, mentioning that such data
would be more accessible if it was printed on the physical bill. Another obstacle is privacy; access to
the online portal since only the account holder has access hence, in the case of those who rent, they
would need to apply for special permission to access this information (figure 13).
The monitoring practice is also related to financial bills, since with monitoring one can check they are
paying the right bills which is another motivator for this practice. Hence, permanence is an obstacle
to monitoring since as the results show from the 4 short-term interviewees only one received the bill
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for water separately whilst the rest all paid an amount for rent with bills included. Since short-term
users are paying a fixed rate for renting, they are less interested in monitoring. Short-term users rarely
receive the physical bill themselves since this would be in the landlord’s name. Hence, monitoring is
not seen as an effective tool by those residents who are renting. One short-term water user,
interviewee 1 exclaimed that “I don’t know exactly how much I spent” and had not discussed this with
the landlord to see whether there are any differences between his actual consumption and what he
is paying for. Hence, short-term water users in Malta, who are paying a fixed rate for rent and water,
are not being influenced by the price of water effectively to consume water efficiently.

4.3.2 Guidance on water consumption

One issue highlighted with the SWM was that the amount of water being used is not very relatable. In
fact interviewee 1, a short-term water user, exclaimed that “I (he) cannot turn it into an amount of
euro”. This highlights that the information being provided on the meter is not a visual cue.
Gamification could be used to further engage customers. Gamification is the “employment of game
design elements in non-game contexts” (AlSkaif et al., 2018, p.187). Gamification could be another
element added to the current online portal such as the inclusion of water consumption graphs

Figure 13 - The steps needed to access the smart water monitoring data. Note
step 2 requires the user to register or log in using e-ID data which could be an
obstacle for short term users
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showing how water use relates to that of others or high consumption. When asking the interviewees
whether they would be interested in such a guideline, the majority said yes and were also interested
in tips on how to reduce their water usage. Interestingly, during the expert interview gamification, to
show clients how their water consumption compares to someone in a similar situation, was mentioned
with reference to future projects (Revenue Assurance Manager, WSC, 2021). Another related future
project mentioned is the relationship between water use and household appliances with the
installation of smart devices, such a project would be part of the concept of an “Internet of things”.

4.4 Relationship between water provider and consumer

Another theme evident from the interviews was the relationship between the water providers and
the consumers. There are two main authorities that deal with the provision of public water, the WSC
and ARMS. The two work together, bills are issued by ARMS whilst smart meter data is collected by
WSC. Interviewee 6, a fairly permanent interviewee, mentioned that she did not trust ARMS with the
accuracy of bills, and hence also checks the meter manually to cross check. Trust is a meaning aspect
of the monitoring practice. This lack of trust could be fuelled by errors in the past, which were due to
faulty meters or lack of data. In fact, interviewee 9, also a fairly permanent interviewee, mentioned
receiving a bill of €3,000 because the actual reading was taken after 3 years of billing based on
estimates. In this particular case, it was contested, and the charge was dropped. However, such cases
could fuel distrust in the utility provider. The interviewees also queried why a meter reader was being
sent to their residence when they have a SWM. Possibly they could have been upgrading the SWM
system, however there was no communication between the water providers and the clients, which
causes confusion. Trust is needed between the two actors for the monitoring practice to be successful.
In this chapter, water users were first categorised into three: short-term, fairly permanent, and
permanent and then their various characteristics were highlighted. This chapter also presents the
results pertaining to the monitoring practice and how monitoring is related to permanence. This
chapter has also illustrated how various elements are integral to the monitoring practice including the
material elements: the SWM, the online portal and the water bill, the meaning element of trust, and
the competence element evident in the needed IT knowledge to partake in this practice and
knowledge needed to utilise the monitoring data. These results highlighted that the use of the SWM
is limited and very few individuals monitor their water consumption using the online portal. Due to
this result, it was unclear whether there was a relationship between those who monitor and their
water saving practices. Hence, the next chapter of results discusses both water consumption practices
and the collection and re-use of water practices.
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5 The use, re-use, and collection of water
This chapter shall present the results of water use practices in households and whether permanence
is a factor in how these practices differ. Water collection practices and re-use of water within the
household shall also be presented. The elements of competence, material and meaning, as per SPT,
shall be highlighted in these practices. The chapter ends with a section on leaks highlighting the ties
of the smart water meter system with reducing and managing leakages. Throughout this chapter,
interviewee numbers are used which refer to the table of interview details (table 4- chapter 4).

5.1 Water use practices

5.1.1 Washing Clothes and Dishes

Figure 14 - Washing machine use frequency

The survey data illustrated in figure 14 highlights that short term users, use the washing machine less
frequently than fairly permanent and permanent users. These results reflect that short term residents
probably live alone and hence, have less laundry. On the other hand the interviewee data highlighted
that people living alone, still have 2 to 3 loads of washing per week, due to the need to separate them
by type and colour which corresponds with literature that highlights that larger families per capita use
less water (Willis et al., 2013). However, this could not be clarified from the data collected. A limitation
of the data was that the question does not consider repeated use per day. Hence, asking about
frequency of cycles per week would have been more accurate. The data from the interviews also
highlighted that more people run the washing machine in the weekend, hence the water demand may
increase over the weekend in comparison with the rest of the week.
There were two interview cases (12 and 13) who were both permanent water users who had a
particular high usage; 4 -7 cycles and 5-6 cycles respectively. Interviewee 13 lives alone and such a
practice revolved around her regularly needing clean clothes and the preference of using her fast and
“very efficient” washing machine at half capacity frequently. On the other hand, interviewee 12 lives
with his partner who is a nurse, and they run the washing machine often due to the frequent need of
clean scrubs for work. Here, water use is linked to cleanliness and in a time where cleanliness is at its
highest due to Covid, the priority of saving water reduces. Cleanliness is a meaning element within the
laundry practice.
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Figure 15 - Dishwasher use frequency

Figure 15 illustrates that the majority of short-term users don’t use a dishwasher. The dishwasher is a
material element in the washing dishes practice. Short-term users may find such an investment not
worth it, moreover for people living alone, using a dishwasher could be wasteful. When asking
interviewees about their washing dishes practices, there was no relationship between permanence
and water saving practices such as closing and opening the tap to wash dishes. Modern dishwashers
when fully loaded are more efficient than washing by hand, and can save up to four times more water
(Tam et al., 2019) especially when people are not careful when washing by hand. As in one instance,
interviewee 13 mentioned keeping the water running as not to have the water stagnant in the sink.
The latter: the association of what is considered unacceptable; is one of the meaning elements within
the washing dishes practice. However, understanding that using a dishwasher at full capacity is more
efficient than washing the dishes by hand is a competence element. Hence, here we can see how the
practice of washing dishes is shaped by these three elements; depending on what is physically
available, what the actors associate with “disgusting” and their understanding of water efficiency
when washing dishes.
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5.1.2 Personal Hygiene

Figure 16 - Average length of showering practice based on meaning

Figure 16 illustrates that the evening shower is associated with the longest length of time, with an
average of 14 minutes, for both fairly permanent and permanent users. This also corresponded to the
interview data, where interviewees associated the evening shower with a time to relax whilst the
morning shower was “quick” to refresh quickly before leaving the house. Hence, the meaning
associated with taking a shower, is a factor of the shower time and therefore the amount of water
being used. Moreover, a few interviewees mentioned that they took longer on colder winter days
whilst some in summer would have more frequent (2 showers a day) shorter showers to cool down.
Here, the linkage of showering to thermal comfort is highlighted. Washing hair also required more
water, one interviewee mentioned this was particularly the case for those with curly hair. In the
showering practice the meaning element was evident from how people associated having a shower
with different aspects: refreshment, cleanliness, relaxing or thermal comfort.

Figure 17 - Bath use frequency
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As is illustrated in figure 17, having a bath is not a popular practice. With regards to permanence there
was not much discrepancy, however, the short-term users were least likely to have a bath. One
interesting comment from an interviewee (9), was that since here in Malta water is heated via an
electric water heater rather than being provided direct from the supplier (as was in her home country),
she took less baths due to the time it took to heat the water. The material element is evident in
whether a bath or shower is available.

5.1.3 Flushing

The majority of respondents have dual flushing (figure 18). However, it was evident that the
permanent residents were more likely to have single flushing compared to the other groups. One
reason for this, that was also highlighted in the interviews, was that older buildings are more likely to
have single flushing. In fact, interviewee 11’s own permanent house has single flushing whilst the
newer apartment he rents out has dual flushing installed. Interviewee 14 wasn’t aware of the
difference between the two types of flushing, and not interested in dual flushing due to the expenses
and not having the financial incentive from the bill. Dual flushing can save up to 8 litres of water per
flush (SA Water, 2021). The data from the interviews highlighted that some people were not interested
in dual flushing, either because the 3-litre flush was deemed too little, or one person mentioned that
the buttons were too small to differentiate between them. Another topic discussed was the trick of
putting a litre bottle of water in an old single flushing cistern to reduce the amount of water used per
flush. However, interviewee 12 mentioned that “flushing is designed to run on a certain amount of
water, so, I didn’t really like the idea of going down that path, and its flushing so everything has a
necessity. It’s been designed that way for a reason.” Hence, here it is evident that the amount of water
used whilst flushing is dependent on the material element of type of flushing available and also the
competence element; understanding that dual flushing is more efficient.

Figure 18 - Availability of type of flushing
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5.2 Water collection and re-use
5.2.1 Wells/ Cisterns

Figure 19 - Availability of a well

The pressure on the public supply of water is reduced by using ulterior sources of water such as
harvesting rainfall and storing it. Accessibility of a well, which is a material element, is also related to
permanence since it is more likely for permanent users to have a well (figure 19). The majority of
short-term and fairly permanent residents most probably live in apartments or flats where the
availability of a well is limited. House type is another material element influencing water use. The issue
of living in an apartment and having a well, was a topic that also arose in the interviews. With
respondents mentioning it as a reason for not having a well and not being able to do anything about
it now since “they should have thought about it in the first place” (interviewee 13). Moreover,
interviewee 13 also mentioned that having a well should also be a prerequisite for the buildings “but
it doesn’t seem to be that much of importance, I don’t know.” Which is an interesting statement since,
having a well is a prerequisite (Building Regulation Office, 2015), however it is not enforced especially
in the case of apartments. Moreover, the short-term water users, who did have a well mentioned in
the interviews that they were unaware if it could be used (which is a competence element). Another
issue is the number of wells that are not being used because they need to be restored which was
something that one survey respondent mentioned and was also echoed by a short-term resident
(interviewee 2) in the interviews.
One permanent resident, interviewee 11 mentioned that he enlarged his well to hold more water;
“part of the basement is taken up by the well.” Which he then explained, is connected to the water
tank that supplies the house with water. “But usually, if I manage to fill up the well during winter, it
usually lasts me all summer, so I hardly ever use the government water.” Another permanent resident
who also lives in an older more traditional house (interviewee 14) mentioned that they use the well
to water the garden which lasts almost all year, other than the hottest months of July, August, and
September.

36

5.2.2 Rainwater Harvesting

Figure 20 - Availability of a rainwater harvesting system

Related to wells, is the rainwater harvesting system, which typically in Malta, the system would be
such that water from roofs would be channelled and eventually drain into the well/cistern or straight
to the garden. It is important to note that in Malta the roofs are flat and hence have a potential to
collect water and if not properly managed flood (refer to figure 21). One interesting highlight from the
surveys was that the majority of short-term residents were unaware of a presence of a rainwater
harvesting system which may reflect lack of interest or knowledge. Whilst the permanent and fairly
permanent residents were sure that they did not have such a system. However, one short-term water
user, in the interviews mentioned that he was aware that when it rains the water that collects in the
terrace drains into the garden (interviewee 4). Very few respondents stated they had a rainwater
harvesting system in the surveys. Once again, the issue of shared buildings and not having access to
the roof was also mentioned. When asking respondents whether they would be interested in such a
system the majority mentioned that it would be time consuming.

Figure 21 - Example of rooftops in Malta
(Malta Sotheby's International Realty, 2021)
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5.2.3 Re-use of water

Figure 22 - Availability of greywater recycling system

The result in figure 22 highlights that the majority of people do not have a greywater treatment
system. To clarify this question in the survey, greywater was defined as “water that has been used in
washing machine, showers, baths and sinks which is then treated and used again in non-potable water
uses”. In the interviews a number of practices were mentioned, related to re-using water. The most
popular examples were the use of A/C water and de-humidifier water to water plants or for washing
the floor (interviewee 6, 12 & 14). When asked about practices to save water, respondents mentioned
closing taps, using the washing machine when its full (interviewee 8 & 9), re-using drinking water that
has been sitting around to water plants (interviewee 9 & 10), re-use of bath water for flushing
(interviewee 10) and also collecting water when washing hands for flushing (interview 13). As can be
noted here, these practices were more common in the fairly permanent and permanent water users,
which may indicate that short-term water users were not as invested in re-using their household
water.
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Figure 23 - Opinion on using treated greywater for watering plants

Figure 24 - Opinion on using treated greywater for flushing

When comparing the results in figure 23 and 24, it is evident that more people feel comfortable with
using greywater for flushing than for watering plants. One interesting theme apparent in the
interviews, is the influence of place of upbringing on acceptability of re-using greywater since a few
of the foreign respondents had already experienced such a system abroad such as in Canada, Czech
Republic and Eritrea and therefore found it perfectly acceptable. This is an example of the meaning
element within the practice of water re-use; whether it is considered acceptable or not. However, two
respondents who rent (6 & 10) mentioned that such a system may be difficult to set up in an apartment
due to the lack of space; a material element.
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5.3 Responsibility and Ownership
Responsibility and ownership was one theme that was evident from the interview data. People who
rented felt they did not have ownership of their residence and were unwilling to invest in water saving
measures. The latter included investing in dual flushing or looking into collecting rainwater runoff.
Renters did not want to invest in such infrastructure since they felt that this responsibility was of the
landlord and not theirs given that the property was not owned by them. As illustrated by interviewee
4 “if I have my apartment, sometime in the future, I would really consider installing one” (referring to
a shower system that uses less pressure). Moreover, those who rent, also felt that their uncertainty,
with regards to their length of stay, meant they would not reap the benefits of such an investment.
This theme was evident for all the short-term and most of the fairly permanent water users but also
for one of the permanent users who was renting and was soon planning to move out. Hence,
regardless of how long they had been living in Malta, this theme occurred due to the temporary aspect
linked to renting. As reflected in the statement by interviewee 10, who was categorised as a
permanent water user, “the flat is not mine” and that “I’m not investing in something that is not mine”.
The theme of responsibility and ownership was evident with regards to making changes to the
infrastructure and smaller changes like changing small appliances. In fact, interviewee 3 expressed
that “I (she) would use what is available” even with reference to small changes like switching the
current shower head to ones that are low-flow shower heads. This really highlights that even though
some changes are minimal, those renting, do not feel ownership of making changes to their residence
even though this will affect their water bill and not that of the landlord. These structural changes and
investments are all related to material elements linked to water use practices. Whilst taking ownership
of water consumption is a meaning element.
On the other hand, landlords feel that since the water bill is being paid by the tenant, it is in the
tenant’s interest to reduce their water consumption. One permanent user who is also a landlord of
another property (interviewee 11), said “it’s up to them if they (the tenants) want to have cheaper
bills, they’ll have to waste less water”. One water user, who bought a place with the intention to rent
it out (interviewee 6), specified that having a well to store water was not a priority since they were
“planning to stay here temporary”. Wells in Malta refer to a water storage system that collects runoff
from rainwater and hence are also known as cisterns. However, due to a change in life circumstances,
they are now not renting this house out but rather living in it themselves and, one of the owners
mentioned that had she known, this would have been the case, she would have maybe considered
buying a larger residence where water storage was available. The theme of responsibility and
ownership highlights that permanent property owners prioritise the reduction of water use more than
those who are renting a property. Especially with regards, to making structural changes and investing
in water saving technology.
Moreover, even the permanent residents do not think it financially viable to invest in structural
changes to further reduce water consumption since the water bill is not seen to be of high concern.
When asked about the economic incentive to reduce water consumption interviewee 12, a permanent
water user responded, “water consumption bills have been within reason” whilst another permanent
user (interviewee 14) said “we have been doing fine so far with the water”.

5.4 Leaks

The WSC play an important role in alerting residents of possible leaks. They are able to do this by
monitoring the water consumption data and taking note of any occurrences that is considered high
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consumption. In Malta, high consumption is anything more than 90 litres per person per day. The
reason for high consumption in most cases is due to a leakage. Leaks could occur as a result of faulty
pipes, a disconnection in the pipes, storms tipping over roof tanks, roof tanks overflowing, and another
common reason is issues with small reverse osmosis units usually installed under kitchen sinks.
However, there were cases that high consumption was due to inefficient water use practices (Revenue
Assurance Manager, WSC, 2021). Such as one case where a resident was using potable public water
to irrigate their large garden with the use of a timer which had stopped working.
One interesting comment is the purpose for contacting customers about high consumption was
described as a way to “improve customer engagement” and reduce complaints rather than the
mention of water conservation. In fact, the system of alerting customers, is carried out as a response
to complaints of high bills. However, when the consumption is extremely high, they would contact the
resident directly since in these cases the data would show that “something has gone terribly wrong”
(Revenue Assurance Manager, WSC, 2021). One criticism to this system would be that short-term
water users may be unaware of what a “high” bill would look like and would therefore not raise the
alarm in the first place. Additionally, in the case of those who rent and have a fixed price to pay for
utilities, would be unaware of whether their usage is high or not, unless the landlord informs them.
In conclusion, this chapter has illustrated that the water practices of short-term and permanent water
users differ and not all practices have the same relationship to permanence. This chapter also explored
the various material, competence and meaning elements found in water use practices. It also
highlights how such elements have a stronger influence on water consumption in comparison to
monitoring which was not popular.
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6 Discussion
This chapter shall discuss the main findings outlined in chapter 4 and 5 of the results and link them
to the conceptual framework approach. The implications and achievements of this work shall be
outlined whilst keeping in mind the limitations of the research method chosen.

6.1 Informational Governance and Social Practice Theory

Work on smart metering has advocated that the smart meter can be used as a tool to promote
sustainable consumption (Mol, 2008). Reflexive monitoring as described by Carroll and Conboy (2020)
is the process whereby consumers take note of their consumption patterns via tools like smart meters
that display their consumption graph over a period of time. The aim being to take ownership of their
usage and use that information to change their consumption behaviour. Smart metering is a tool of
informational governance which is the study of how governance has shifted from a hierarchal
approach to one led by a network of actors and how this shift has occurred due to the provision of
information (Mol, 2008). The smart water meter aims to increase the awareness of consumers on their
water consumption to ultimately motivate the consumers to change their behaviour (Cahn et al.,
2020; Espinosa Apráez & Lavrijssen, 2018; Fielding et al., 2013; Naus et al., 2014; Owen, 2020). In this
study, social practice theory was used to analyse the relationship between monitoring practices
(information provision) and water use practices (behaviour) to build upon the informational
governance concept. This study is unique in comparing monitoring practices, water use practices and
the idea of permanence. Moreover, studies that have focussed on monitoring, have used energy as
an example, rather than water.

6.2 Monitoring water use and water use practices
The findings emphasise the obstacles of monitoring and therefore the lack of uptake of this practice
resulting in a gap between information dissemination and a reduction of consumption. A result which
has been echoed by SPT researchers (Kloppenburg & van Vliet, 2019; Shove et al., 2012; Spurling et
al., 2013). The element approach as categorised by Shove et al. (2012) highlighted how the interplay
of material, meaning and competence elements influenced the uptake of the monitoring practice.
Including the meaning element of lack of trust between water provider and consumer discussed in
chapter 4. Informational governance scholars have also emphasised the importance of the
relationship of the utility provider and consumer and how it should be bi-directional (Kloppenburg et
al., 2019; Naus & van der Horst, 2017). Additionally, interest is lost when users are faced with barriers
including the mentioned logging in issues due to IT illiteracy, a competency element. In fact, some
people preferred to check the physical meter since it was easier to get a reading. Whilst accessibility
to the online portal, a material element, is another barrier to monitoring presented in the results.
Another finding was that permanence plays a role in SWM monitoring. Considering the permanence
aspect, permanent users were more likely to have heard of the SWM and understood what it was, in
comparison to the short-term and fairly permanent ones. One insight from the role of permanence in
the SWM monitoring practice is that the accessibility issues mentioned: account holders only have
access and physical bills are not sent to short-term residents, highlights that short-term users and
renters are being excluded. As mentioned in the introduction, the SWM’s primary function in Malta
was to have a billing system that was based on actual water consumption data and therefore, it seems
the data retrieved from the SWM is currently more important to the water supplier than to the
consumer. A shift to the consumer, for instance by improving accessibility, would probably result in
an increased interest to monitor from various consumers.
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In the results on water use, re-use, and collection of water practices, rather than looking at
consumption as a practice in itself, the results considered practices that subconsciously make use of
water. Water is consumed in daily routine practices including doing laundry, washing dishes,
showering and flushing. Spurling et al. (2013) describes water consumption in these practices as
inconspicuous consumption. Therefore water is not “consumed for its (their) own sake, but rather to
enable people to take part in practices that are required to live a normal, comfortable and both socially
and personally acceptable way of life” (Spurling et al., 2013, p.19). When using a SPT approach to
analyse these daily practices, it was highlighted that these practices are embedded in the meaning,
competence, and material structures that have developed over time in society. Hence, this study
agrees with the finding of Kloppenburg and van Vliet (2019) that behaviour is not solely influenced by
the provision of knowledge and individual choice.
One material factor analysed was ‘house type’ which for this thesis shall be categorised as
flats/apartments and penthouses versus terraced houses, semi-detached, fully detached, maisonettes
and villas. With some exceptions, the main difference in these two sets of house types is the lack of
outside space in the first group compared to the second. It is unlikely that each household, in the first
house type (flats/apartments/penthouses), has access to a well to store water in. Whilst in the larger
houses, where a well is more likely to be available, public water demand is reduced since rainwater
harvesting is an ulterior source of water. On the other hand, larger houses are more likely to have a
garden or pool which means that, the water consumption per person is going to be higher, due to this
extra water practice of maintaining the garden. The current trend in Malta, is to demolish old large
traditional houses in place of a block of apartments. Hence, this trend (meaning element) due to its
link to the material elements mentioned here also has an impact on water consumption. At this point
it is difficult to say whether such a trend is positive or negative on water consumption due to the
cancelling out effect.
From this discussion on social practice theory and water monitoring and water use practices, it is clear
that SPT can clarify that the relationship between water monitoring and water use practices is not a
causal one but rather the practice is shaped by an interplay of factors (Shove et al., 2012; Spurling et
al., 2013). The elemental approach has highlighted that permanence, competence, trust, and
accessibility are all factors that influence monitoring whilst water use is a factor of technology
available, different understandings of cleanliness and knowledge on water efficiency amongst other
factors.

6.3 A comparison to SPT research in the energy monitoring
field

This thesis has discussed the role of SPT in the debate on monitoring and practices related to water
use. Social Practice Theory has illuminated the various interplay of elements that shape water
consumption and limitations of smart water meter monitoring. Other studies in this field have
focussed on energy monitoring and consumption hence such studies shall be used for a comparison
on how this thesis relates to other work. Contrary to the finding of Naus et al.'s 2014 study, which
found that people opposed the idea of input from energy suppliers on their energy practices, this
study found that most water users were interested to have water suppliers provide tailored guidance
on water consumption within the household. Naus et al. (2014) found that the provision of
information on consumption does not always result in more sustainable energy practices. In this
thesis, this was also the case since firstly the possibility to look at one’s consumption data, did not
always result in the uptake of monitoring. Naus et al. (2014) found that the reason for dismissing
“smart info” was related to inaccessibility of information, which was also discussed in this thesis in
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relation to IT illiteracy and accessibility issues due to account holder permission. Social practice
theorists argue that when social structures such as the standard of cleanliness are strongly inbuilt into
the fabric of society, information is futile in changing behaviour that goes against these social
structures (Naus & van der Horst, 2017). In this study this was evident from respondents who had a
high usage of the washing machine. In both cases, this was found to be related to their interpretation
of cleanliness or hygiene. One of the respondents was a doctor and therefore information on high
water consumption was irrelevant in comparison to the need for having clean scrubs for work. SPT
has emphasised that there is a limit of human agency in utility practices and rather such practices are
shaped by an interplay of meaning, material and competence elements that are influenced by social
structures.

6.4 Methodological implications

To the best of my knowledge this is one of the first works that has used a social practice theory lens
on smart water meter monitoring and water use practices to analyse the relationship between the
two. The application of this thesis has been to clarify and improve on informational governance. The
results and discussion in this thesis provide compelling evidence that social practice theory builds upon
informational governance. Using the SPT lens, this thesis has highlighted several elements including
permanence, accessibility, trust, and technology that influence the monitoring and water use
practices. Additionally, this thesis has built upon the understanding of the limitations of smart water
meter monitoring. Therefore, for water metering to be more effective as a form of informational
governance, the practice of water use with all its elements should be targeted rather than focusing
solely on the user.
Moreover, this study is also unique in highlighting the importance and role of permanence in both
water use and monitoring practices. Even though the results were not conclusive enough to tell
whether one group of water users use water more efficiently than the other, it was clear from the
results that permanence does play a role in water use practices. Furthermore, the results emphasised
that the current set-up of monitoring is inaccessible for short-term water users in comparison to
permanent water users. Hence, it is important that water use policy takes into consideration the
various users of public water and cannot remain with the simplified division of permanent residents
and tourists in a country like Malta where residents are so diverse in their length of stay on the island.
It is important to also make note of the limitations and validity of this thesis when considering the
main results. A mixed method approach was used in the methodology whereby both quantitative via
surveys and qualitative via interviews was collected. The surveys allowed for a larger sample size
hence, improving internal validity and reducing bias. Whilst the interviews, were necessary to obtain
an in-depth analysis of the monitoring and water use practices. Furthermore, internal validity was also
maintained by using two different methods of data collection which allowed for triangulation of
methods. Only the themes that were discussed and agreed upon by various respondents were
included in the results to reduce bias. The transferability of the study was maintained by having a
rigour methodology that outlined the steps taken to conduct the research. Moreover, the limitations
are also discussed in the methodology which need to be considered when using the results. These
include the Hawthorne effect which refers to the tendency of respondents to alter their responses to
seem favourable to the interviewer (Payne & Payne, 2004). Another limitation is that some households
may be overrepresented since it was not possible to check whether respondents from the same
household were included. Additionally, the results could be improved if household size was also
included since such a factor has an influence on water practices such as washing machine use. When
looking at the distribution of respondents by age (figure 25), it is clear that the 18-34 age group is
overrepresented.
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7 Conclusion
The conclusion shall summarise the main findings of this thesis by answering the research question
and sub-research questions. This chapter shall also highlight opportunities for further research and
recommendations. The research question for this study is “how and why the effectiveness of the smart
water meter, as a tool to reduce water consumption, differs in permanent and short-term users of
public water.” The study found that monitoring via the SWM does differ in permanent and short-term
users. However, monitoring via the online portal was not popular for all users. The following section
shall outline the conclusions per sub-research question to answer the main research question.

7.1 Conclusions
1. Which categories can be distinguished to identify the range of water users by their
permanence in an area?
Three categories were identified to distinguish between the water users in Malta: short-term, fairly
permanent, and permanent. Permanent users refer to residents who have lived most of their lives in
Malta and are Maltese citizens. Short-term residents are those who have been in Malta for two years
or less. The short-term residents may be here on vacation, visiting family, studying, or working. Whilst
the fairly permanent category includes those residents who are mostly foreigners, however, have
decided to live in Malta. Hence, they have been living in Malta for more than two years but not for all
of their life. However, besides these three categories, the results emphasised that water use and
monitoring practices differ between property owners and renters.
2. How and why do water consumption practices and water conservation practices of permanent
users and short-term users differ?
This thesis found that water practices are sometimes influenced by permanence, however this was
not always the case, such as the washing dishes practice. Furthermore, not all practices have the same
relationship with permanence. A relationship was found between permanence and technologies
available, where permanent residents were more likely to have older technologies, such as single
flushing. Another relevant result was that water practices were found to differ in renters and property
owners. Renters were unwilling to invest in water saving measures. Permanence should therefore not
only be looked at from a country level but also per household (the intention of living in a house
permanently or short term). Landlords also felt that they would not invest in structural changes or
water saving technologies, since it was not their primary property and did not feel responsible to
reduce the household’s water consumption. Furthermore, in relation to renting, short-term users
were sometimes found to be paying a fixed price for utilities and rent and therefore the pricing
mechanism was not visible to them and therefore ineffective. Moreover, SPT highlighted aspects
which include the meaning associated with hygiene, competence with regards to knowledge on water
saving technologies and the material availability of such technologies in the household that all
influence water use practices. A relationship to permanence was found pertaining to water
conservation practices, such as re-use of household water or making use of a well for rainwater
harvesting, was more common in fairly permanent and permanent users. Permanent residents were
more likely to have a well compared to fairly permanent and short-term users. This was found to be
related to the material element of house type which was discussed in chapter 6. When considering
making structural changes to invest in a greywater system or rainwater harvesting, permanent
residents felt that their water bills were within reason and did not think such an investment was worth
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it. Hence, these conclusions highlight the various reasons water use practices vary in permanent and
short-term users.
3. How effective is the smart water meter, as a tool of informational governance, in influencing
water use practices of permanent and short-term users?
The SWM is not a very effective tool to influence water practices for both short-term and permanent
users. This study found that most users do not monitor their water use due to issues related to
accessibility, IT illiteracy, trust, and difficulties in applying the consumption data. These themes were
further expanded upon in the discussion and were also discussed in relation to permanence, wherein
it was found that accessibility issues were more prominent in short-term users.
The main conclusion of the research question is that the effectiveness of monitoring does differ
depending on permanence, where the categories of permanence were defined as short-term, fairly
permanent, and permanent. Permanence is a factor of monitoring due to accessibility; the majority of
short-term users do not have access to the online monitoring tool. Moreover, this thesis found that
monitoring via the smart water meter was not popular and therefore explored everyday practices that
make use of water to understand what influences such practices. This thesis emphasised that water
use practices are shaped by an interplay of material, meaning, and competence elements that are
embedded in social structures. Moreover, to answer the research question on the effectiveness of
the smart water meter, this thesis also analysed the obstacles to monitoring and found that IT
illiteracy, trust and accessibility were all factors that influenced the uptake of the monitoring practice.

7.2 Further Research

This thesis is an explorative, first attempt at researching the impact of monitoring water use via the
smart water meter on the practices of water use within the household. Further research could focus
on a sample of people who monitor and use an investigative approach to evaluate how the act of
monitoring was successful or not in promoting sustainable water use practices. Various factors were
highlighted that influence water use practices in short-term and permanent water users. Further
research could consider one of these factors such as house type and examine its role in water use and
the implication of permanence on this. The findings on the range of water users highlighted that
property owners and renters is also an important distinction. Further research could focus on this
distinction and use it as the independent variable.

7.3 Recommendations

The literature has highlighted that practices are established through the repetition of an activity.
Hence, a well-established practice is difficult to alter since it is engraved into the social fabric through
routinisation (van Koppen & Spaargaren, 2018). SPT in policy is useful to identify and break-up
practices into elements and frame the problem. Change of undesirable practices need to be deroutinised and re-routinised. Meaning that for change to occur old routines need to be abolished and
new routines need to be established (Lamers et al., 2017). Re-routinisation may involve “learning new
competencies, embracing different meanings, using other materials” (van Koppen & Spaargaren,
2018, p.59). The role of the government here is providing the infrastructure and institutions that can
support the new desirable practices, whilst diverting from elements that enabled the previous
undesirable practices. The practices that are taken for granted today, have in fact been supported
through a history of infrastructure and management (Shove et al., 2012).
These principles on the use of SPT in policy, were utilised to develop recommendations on how the
use of the SWM could be improved based on the findings of this thesis, which shall be outlined in the
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following section. The smart water meter needs to be accepted by consumers to build trust between
them and the supplier. For the latter to be achieved, it is important that from the start consumers are
informed about what the smart meter is and what the suppliers aim to achieve from it. Providing this
background is important to enable a positive perception and trust towards the technology (Cahn et
al., 2020; Montginoul & Vestier, 2018). Moreover, having communication on ongoing upgrades to the
system and upcoming projects also generates trust between the supplier and consumer. By focusing
on trust and acceptance, the meaning element in smart metering would be improved. The information
from smart meters needs to be shown in a clear way so that consumers can visualise the relationship
between their activities and consumption of utilities (Cahn et al., 2020; Naus et al., 2014). The latter
is also backed up by energy metering studies which have highlighted that for it to be effective,
consumers need to be able to translate their utility use information into working knowledge; that
would impact the practices and routines that could alter their utility use (Montginoul & Vestier, 2018).
The latter could be achieved by providing more practical examples on the online portal, to show how
the water consumption data relates to actual water use practices. Moreover, gamification could also
be used to increase the engagement of water users.
The following are recommendations with regards to improving water use practices. One barrier
discussed was the reluctance to invest in water saving technology or structural changes for greywater
systems or rainwater harvesting. Hence, one recommendation for policy makers would be to have a
financial scheme that incentivises landlords to invest in such technology. Moreover, transparency of
water bills should be enforced so that renters can see how much water they are using and its cost.
Furthermore, the regulation for new buildings to have a well needs to be further enforced (Building
Regulation Office, 2015).
The findings and recommendations of this research aim to improve the water scarcity issue through
management of water demand by various users. This research has also built on informational
governance via the use of a SPT lens. This thesis has illustrated the complexities of the relationship
between permanence, water use practices and monitoring. Ultimately, this thesis concluded that
monitoring alone is not enough to change water use practices however, it has highlighted how
monitoring can be improved and be more effective with various types of users.
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Smart Water Meter Survey

Sma Water Meter Survey
I am a MSc student in Environmental Sciences. This survey will contribute to my thesis research on
the subject of water conservation in highly populated destinations through the Maltese Islands as a
case study. The study seeks to explore if, how and why the effectiveness of smart water meters
differs between temporary and permanent users. This questionnaire will take approximately 5
minutes to complete. All replies shall be treated with confidentiality. This questionnaire is to be
answered only if you are 18 years old or older and are currently residing or staying in the Maltese
Islands. Please only fill in the survey once. Once completed feel free to share the survey with
others. Thank you for your participation.
*Required

1.

1. Gender *
Mark only one oval.
Female
Male
Prefer not to say

2.

2. Age (please note under 18s are not part of the target population) *
Mark only one oval.
18 - 34
35 - 49
50 - 64
65 - 79
80+

3.

3. Nationality *

https://docs.google.com/forms/d/19aiKESwdt2tMfE_o_OlX0ho1oRzVWpIFL3B2BLQGgQc/edit

1/9

1/14/2021

4.

Smart Water Meter Survey

4. Rate water scaricty, in terms of importance, as an environmental issue in the Maltese
Islands? *
1.Not at all important 2. Slightly important 3.Neutral 4.Moderately important 5.Extremely important

Mark only one oval.
1

2

3

4

5

Not at all important

5.

Extremely important

5. Purpose of stay *
Mark only one oval.
Permanent resident (living in Malta for more than a year)
Resident (living in Malta for more than a year but intend to return to home country)
Vacation (not cruise)
Cruise
Studies
Temporary work
Business trip
Educational trip
Extra curriculum activity
Visiting family
Other:

6.

6. For how long have you been living/ staying in Malta? (Mention amount of days or
months or years) *

https://docs.google.com/forms/d/19aiKESwdt2tMfE_o_OlX0ho1oRzVWpIFL3B2BLQGgQc/edit

2/9

1/14/2021

7.

Smart Water Meter Survey

7. Living situation (in Malta) *
Mark only one oval.
Rent or co-rent (move to question 7a)
Own or co-own (move to question 7b)
Live at my parents' home (move to question 7b)
Short stay at a farmhouse (move to question 9)
Short stay at a hotel (move to question 9)
Short stay at a guesthouse/ bed and breakfast (move to question 9)
Other:

8.

7a. If you rent, what type of accommodation do you reside at?
Tick all that apply.
I rent a room with another family (homestay)
I rent an apartment/ house without outdoor space (garden, roof, terrace)
I rent an apartment/ house with outdoor space (garden, roof, terrace)
Other:

9.

7b. If you own, co-own or live at your parents' home, does the residence have outdoor
space such as a garden, roof and/or terrace?
Mark only one oval.
Yes
No
Other:

https://docs.google.com/forms/d/19aiKESwdt2tMfE_o_OlX0ho1oRzVWpIFL3B2BLQGgQc/edit

3/9

1/14/2021
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10.

8. Do you have any temporary visitors living with you in your household?
Mark only one oval.
Yes (move to question 8a)
No (move to question 9)
Other:

11.

8a. (If yes) How many temporary visitors live with you in your household (throughout
the year)?
Mark only one oval.
One
Two
More than three

Water Consumption

12.

9. How often do you or someone in your household run the washing machine? *
Mark only one oval.
Never/ don't own a washing machine
Once a week
Twice a week
Every other day
Daily
Other:

https://docs.google.com/forms/d/19aiKESwdt2tMfE_o_OlX0ho1oRzVWpIFL3B2BLQGgQc/edit

4/9

1/14/2021

13.

Smart Water Meter Survey

10. How often do you or someone in your household run the dishwasher? *
Mark only one oval.
Never/ don't own a dishwasher
Once a week
Twice a week
Every other day
Daily
Other:

14.

11. Choose the showering time that you associate with the following terms: *
Mark only one oval per row.
30 minutes
or more

25
minutes

20
minutes

15
minutes

10
minutes

5
minutes
or less

Never

Morning
shower
Evening
shower
Post
workout
shower

15.

12. How often do you take a bath? *
1.almost everyday 2.once a week 3.once a month 4.once a year 5.never

Mark only one oval.
1
almost everyday

2

3

4

5
never

https://docs.google.com/forms/d/19aiKESwdt2tMfE_o_OlX0ho1oRzVWpIFL3B2BLQGgQc/edit

5/9

1/14/2021
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16.

13. Does the residence have plants? If yes, could you describe the area (large garden,
potted plants on the roof...). *

17.

14. What type of water do you use to wash the car? *
Mark only one oval.
I do not own a car
Tap water
Collected rainwater (well)
Car wash service
Other:

Technology

18.

15. Is there a smart water meter installed in the residence you currently reside at? *
Mark only one oval.
Yes (move to 15a)
I do not know (move to 15a)
No (move to 16)

19.

15a. Have you or someone in your household ever monitored your water consumption
via the smart water meter readings available on the Water Services Corporation
website? *
1.once a week or more 2.once a month 3.once a year 4.one time only 5.never

Mark only one oval.
1

2

3

4

5

once a week or more

https://docs.google.com/forms/d/19aiKESwdt2tMfE_o_OlX0ho1oRzVWpIFL3B2BLQGgQc/edit

never

6/9

1/14/2021

20.
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16. Do toilets in the residence have a ... *

Mark only one oval.
Dual flushing system
Single flush system
Other:

21.

17. Are shower heads in the residence low-flow or have a water saving function?
Mark only one oval.
Yes
No
I do not know

22.

18. Does the residence have a well to collect rainwater?
Mark only one oval.
Yes
No
I do not know
Other:

https://docs.google.com/forms/d/19aiKESwdt2tMfE_o_OlX0ho1oRzVWpIFL3B2BLQGgQc/edit

7/9

1/14/2021

23.

Smart Water Meter Survey

19. Does the residence have a rainwater harvesting system to collect excess water on
the roof?
Mark only one oval.
The residence does not have a roof
Yes
No
I do not know
Other:

24.

20. Does the residence have a greywater recycling system (where water from
washing machines, showers, baths and sinks is treated and used again in non-potable
water uses)?
Mark only one oval.
Yes
No
I do not know
Other:

25.

21. Would you find re-using TREATED greywater for ... (Note via a greywater system where
water that has been used in washing machines, showers, baths and sinks is treated). *
Mark only one oval per row.
Totally
unacceptable

Unacceptable

Slightly
unacceptable

Neutral

Slightly
acceptable

Acceptable

Perfe
accept

Flushing
Watering
plants

https://docs.google.com/forms/d/19aiKESwdt2tMfE_o_OlX0ho1oRzVWpIFL3B2BLQGgQc/edit

8/9

1/14/2021

26.

Smart Water Meter Survey

Are you interested in participating in a virtual interview on this same topic? If yes
please leave your email address here so that I can contact you to find an ideal time. If
you have any queries do not hesitate to contact me via e-mail on ella.busuttil@wur.nl.

This content is neither created nor endorsed by Google.

Forms

https://docs.google.com/forms/d/19aiKESwdt2tMfE_o_OlX0ho1oRzVWpIFL3B2BLQGgQc/edit

9/9
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Sma Water Meter Stħarriġ
Jiena MSc studenta fl- “Environmental Sciences”. Dan l-istħarriġ se jikkontribwixxi għar-riċerka tatteżi tiegħi fuq is-suġġett ta’ konservazzjoni tal-ilma f’postijiet li huma popolari bħala destinazzjoni u
fejn digá jgħixu hemm ħafna nies, għalhekk għażilt lill Malta għal dan l-istudju. Dan l-istudju
jipprova jara jekk l-użu tas-“smart water meters” huwa differenti bejn xi ħadd li jgħix f’Malta b’mod
permanenti jew b’mod temporanju, u dan x’effett għandu fuq l-użu tal-ilma. Dan il-kwestjonarju se
jieħu madwar 5 minuti biex jitlesta u t-tweġibiet kollha huma kunfidenzjali. Dan il-kwestjonarju
għandu jiġi mwieġeb biss jekk inti għandek 18-il sena jew aktar u bħalissa qed tgħix jew toqgħod
f’Malta. Jekk jogħġbok imla dil-kwestjonarju darba biss. Jekk tista’ meta tlesti tista’ tibgħat dilkwestjonarju għand hadt ieħor. Grazzi għal-parteċipazzjoni tiegħek.
*Required

1.

1. Sess *
Mark only one oval.
Mara
Raġel
Nippreferi li ma nweġibx

2.

2. Età *
Mark only one oval.
18 - 34
35 - 49
50 - 64
65 - 79
80+

3.

3. Nazzjonalità *

https://docs.google.com/forms/d/1kf4okdM1IhQc8OHhW0awd_ebqljr3oGDmGeRpPvfWH8/edit

1/9

1/13/2021

4.

Smart Water Meter Stħarriġ

4. Ikklassifika l-iskarsezza tal-ilma, f'termini ta' importanza, bħala kwistjoni ambjentali
fil-Gżejjer Maltin *
1.Mhux importanti 2.Kemmxejn importanti 3.Newtrali 4.Moderatament importanti 5.Estremament importanti

Mark only one oval.
1

2

3

Mhux importanti

5.

4

5
Estremament importanti

5. L-iskop talli qed toqgħod f'Malta *
Mark only one oval.
Resident permanenti (li jgħix f'Malta għal aktar minn sena)
Resident (li jgħix f'Malta għal aktar minn sena imma beħsiebu jirritorna f'pajjiżu)
Vaganza (mhux cruise)
Cruise
Studji
Xogħol temporanju
Vjaġġ għan negozju
Vjaġġ edukattiv
Attività "extra curriculum"
Bl-għan li żżur il-familja
Other:

6.

6. Kemm qilek tgħix jew toqgħod f'Malta? (Semmi ammont ta' ġranet jew xhur jew snin)
*

https://docs.google.com/forms/d/1kf4okdM1IhQc8OHhW0awd_ebqljr3oGDmGeRpPvfWH8/edit

2/9

1/13/2021

7.

Smart Water Meter Stħarriġ

7. Fejn toqgħod (f'Malta)? *
Mark only one oval.
Nikri (kompli għal mistoqsija 7a)
Għandi l-post tiegħi (kompli għal mistoqsija 7b)
Ngħix mal-ġenituri (kompli għal mistoqsija 7b)
"Short stay" f'razzett (kompli għal mistoqsija 9)
"Short stay" f'lukanda (kompli għal mistoqsija 9)
"Short stay" f'guesthouse/ B&B (kompli għal mistoqsija 9)
Other:

8.

7a. Jekk tikri, f'liema tip ta' akkomodazzjoni toqgħod?
Tick all that apply.
Nikri kamra ma' familja
Nikri appartament jew dar li m'għandux spazju barra (ġnien, bejt jew/u terrazzin)
Nikri appartament jew dar li għandu spazju barra (ġnien, bejt jew/u terrazzin)
Other:

9.

7b. Jekk għandek post jew toqgħod mal-ġenituri, dal-post għandu spazju barra (ġnien,
bejt jew/u terrazzin)?
Mark only one oval.
Iva
Le
Other:

https://docs.google.com/forms/d/1kf4okdM1IhQc8OHhW0awd_ebqljr3oGDmGeRpPvfWH8/edit

3/9
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10.

8. Għandek nies jgħixu miegħek b'mod temporanju?
Mark only one oval.
Iva (kompli għal mistoqsija 8a)
Le (kompli għal mistoqsija 9)
Other:

11.

8a. (jekk iva) Kemm hemm nies jgħixu miegħek b'mod temporanju (matul is-sena)?
Mark only one oval.
Wieħed
Tnejn
Iktar minn tlieta

Konsum tal-ilma

12.

9. Kemm il darba int jew xi ħadd fid-dar tiegħek jixgħel il-"washing machine"? *
Mark only one oval.
Qatt / m'għandiex "washing machine"
Darba fil-ġimgħa
Darbtejn fil-ġimgħa
Kull ġurnata oħra
Kulljum
Other:

https://docs.google.com/forms/d/1kf4okdM1IhQc8OHhW0awd_ebqljr3oGDmGeRpPvfWH8/edit

4/9

1/13/2021

13.
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10. Kemm il darba int jew xi ħadd fid-dar tiegħek jixgħel il-"dishwasher"? *
Mark only one oval.
Qatt / m'għandiex "dishwasher"
Darba fil-ġimgħa
Darbtejn fil-ġimgħa
Kull ġurnata oħra
Kulljum
Other:

14.

11. Għażel il-ħin li tassoċja mat-termini li ġejjien: *
Mark only one oval per row.
30 minuti
jew aktar

25
minuti

20
minuti

15
minuti

10
minuti

5 minuti
jew inqas

Qatt

ħasil filgħodu
ħasil filgħaxija
ħasil wara leżerċizzju

15.

12. Kemm il- darba tieħu banju? *
1.Pratikament kuljum 2.Darba fil-ġimgħa 3.Darba fix-xahar 4.Darba f'sena 5.Qatt

Mark only one oval.
1

2

3

4

5

Pratikament kuljum

16.

Qatt

13. Għandek pjanti fir-residenza? Jekk iva, tista' tiddeskrivi l-post (ġnien kbir, ftit
pjanti fuq il-bejt...) *

https://docs.google.com/forms/d/1kf4okdM1IhQc8OHhW0awd_ebqljr3oGDmGeRpPvfWH8/edit

5/9
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17.

14. X'tip ta' ilma tuża biex taħsel il-karrozza? *
Mark only one oval.
M'għandiex karrozza
L-ilma tal-vit
l-ilma li jinġabbar fil-bir
"Car wash service"
Other:

Teknoloġija

18.

15. Taf jekk hemm installat "smart water meter" fir-residenza li bħalissa qed toqgħod
ġo fih? *
Mark only one oval.
Iva (kompli għal mistoqsija 15a)
Ma nafx (kompli għal mistoqsija 5a)
Le (kompli għal mistoqsija 16)

19.

15a. Int jew xi ħadd fid-dar tiegħek qatt immonitorjajt il-konsum tal-ilma tiegħek
permezz tal-"smart water meter" disponibbli fuq il-websajt tal- Water Services
Corporation? *
1.Darba fil-ġimgħa jew iktar 2.Darba f'xahar 3.Darba f'sena 4.Darba waħda biss 5.Qatt

Mark only one oval.
1

2

3

4

Darba fil-ġimgħa jew iktar

https://docs.google.com/forms/d/1kf4okdM1IhQc8OHhW0awd_ebqljr3oGDmGeRpPvfWH8/edit

5
Qatt

6/9
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16. It-tojlits fir-residenza għandhom... *

Mark only one oval.
Dual flushing system
Single flush system
Other:

21.

17. Il- "shower heads" fir-residenza għandhom funzjoni li tiffranka l-ilma?
Mark only one oval.
Iva
Le
Ma nafx

22.

18. Ir-resideza għandha bir biex tiġbor l-ilma?
Mark only one oval.
Iva
Le
Ma nafx
Other:

https://docs.google.com/forms/d/1kf4okdM1IhQc8OHhW0awd_ebqljr3oGDmGeRpPvfWH8/edit
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23.

Smart Water Meter Stħarriġ

19. Ir-resideza għandha 'rainwater harvesting system' biex tiġbor l-ilma eċċessiv milbejt.
Mark only one oval.
M'hemmx bejt
Iva
Le
Ma nafx
Other:

24.

20. Ir-resideza għandha "greywater recycling system" (fejn ilma li diġà ntuża f'washing
machine, banjijiet u sinkijiet huwa trattat u jerga jintuża f'użi li m'għandhomx x'jaqsmu
max- xorb)?
Mark only one oval.
Iva
Le
Ma nafx
Other:

25.

21. Issib l-użu mill-ġdid ta' greywater li gie TRATTAT għal ... (Nota greywater hu ilma li diġà
ntuża f'washing machine, banjijiet u sinkijiet li huwa trattat). *
Mark only one oval per row.
Totalment
inaċċettabbli

Inaċċettabbli

Kemmxejn
inaċċettabbli

Newtrali

Kemmxejn
aċċettabbli

Aċċettabbli

Perfetta
aċċett

Flushing
tisqija
talpjanti

https://docs.google.com/forms/d/1kf4okdM1IhQc8OHhW0awd_ebqljr3oGDmGeRpPvfWH8/edit
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26.

Smart Water Meter Stħarriġ

Int interessat li tipparteċipa f'intervista virtwali dwar dan l-istess suġġett? Jekk iva
jekk jogħġbok ħalli l-indirizz elettroniku tiegħek hawn biex inkun nista' nikkuntattjak
biex insib ħin ideali. Jekk għandek xi mistoqsijiet, toqgħodx lura milli tikkuntattjani
permezz ta' e-mail fuq ella.busuttil@wur.nl.

This content is neither created nor endorsed by Google.

Forms

https://docs.google.com/forms/d/1kf4okdM1IhQc8OHhW0awd_ebqljr3oGDmGeRpPvfWH8/edit
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8th January 2020

Ella Busuttil

Topic List Interviews
Interviewee information
-

(Gender)
Age
Nationality
Type of resident
Purpose for staying in Malta
Length of stay

Water Scarcity (Meaning)
-

Availability of water in the Maltese Islands
Water consumption (describe your own use: water efficient, average users, wasteful,
conservative)
Meaning of water conservation

Water Use/ Consumption
-

-

Water use practices
o Showering duration
o Bath taking
o Watering plants
o Washing the car
o Washing machine
o dishwasher
Motivation to reduce water use
Ways in which water use could be reduced
o And obstacles
Knowledgeable of technology that is useful to reduce water consumption
Water use in your community (neighbours, friends, family) – ever discussed?

Smart Water Meters
-

-

Knowledge about the smart water meter
Knowledge of usefulness of the smart water meter
Use of the smart water meter monitoring
o Experience
o Understanding the data provided /interpretation of data
o Opinion
Description of the monitoring process
Water consumption peaks
Economic incentive to engage with the feedback from the smart water meter

Monitoring
-

Frequency of checking the readings
Behaviour change post monitoring
Convincing other house members to change their behaviour
Interest in input/guidance from the authorities regarding reduction in water use

8th January 2020
Technology (Material)
-

-

Source of water (public utilities, well …)
Availability/ interest in
o Rainwater harvesting system (roof)
o Rainwater collection/ Well
o Greywater treatment system
o Low-flow shower head
Potential to invest in such technology (renting obstacle…)

Ella Busuttil

Appendix IV: Example Transcribed Interviews

Interviewee 1
Friday 22nd January, 17:00 • 25:00
Ella
Okay, so the first few questions are more about, like who you are. So, first of all, what is your
nationality?
Interviewee 1
I'm Italian.
Ella
Okay and for how long have you been in Malta?
Interviewee 1
It's almost one year. In February I'm going to turn the year.
Ella
Okay. And what was your purpose for coming to Malta?
Interviewee 1
Job.
Ella
Okay. So, in the foreseeable future, do you plan to stay in Malta? Or do you want to maybe travel
somewhere else? Or do you intend to go back to Italy?
Interviewee 1
At the moment, I have a fixed term contract here. I know that I have different possibilities here in Malta.
Much more than I could have in Italy. So, my intention is to stay here, but I will see.
Ella
Yeah, fair enough, and what is your current living situation? For example, do you rent a place?
Interviewee 1
I rent a place.
Ella
Yeah. And do you have other people living with you?
Interviewee 1
No, no, I'm living alone in a one-bedroom apartment.
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Ella
Okay. Okay and for the like water bill, do you pay directly to the authority? Or do you pay your landlord?
Interviewee 1
I'm paying my landlord, basically. But the water, the bills are all included in in a certain amount.
Ella
Okay, they break it down for you?
Interviewee 1
I tell you, the real number is 75 euros in those 75 euros there are water, electricity, and so on.
Ella
Okay, so you don't see the difference between how much you spend for water and electricity? It's one
amount?
Interviewee 1
Oh, I just only have to go downstairs where we have the counter for the water. But I don't know exactly.
I cannot turn it on. Or turn it into an amount of euro.
Ella
Okay. So, I’m going to ask you about water in water? Do you know if the availability of water in Malta is
a problem or not?
Interviewee 1
To be honest, I remember I answered you know, with a neutral answer in the survey. But to be honest, I
I don't know. I don’t think so in any way I mean, if I'm gonna compare with the supermarket situation
you can find easily the water.
Ella
Yeah. And what about tap water, for example, are you aware of where the water from the tap comes
from?
Interviewee 1
Do you mean the fountains, the public water?
Ella
Not outside in your house?
Interviewee 1
In my house, I don't know, I don't know exactly.
Ella
Okay. Um, and have you heard of the term water conservation?
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Interviewee 1
Um, always in my building?
Ella
No, in general in this case?
Interviewee 1
Yes, sometimes but I have never focused on the subject.
Ella
Okay. So, if I were to ask you what it means to you like or maybe some practices or some things you do
that you associate with conserving water? Could you tell me something?
Interviewee 1
Maybe in saving in terms of consumption. So maybe, as my mom told me when I was in Italy, don't use
too much water, or maybe don't leave it turned on when you wash your dishes. And so on. Don't do the
shower for more than five minutes if you don't need that.
Ella
And were you used to live in Italy was water like an important issue?
Interviewee 1
Yes, yes. In Italy, the natural gas, water and so on are very important topics.
Ella
Okay. And could I ask exactly where you were in Italy?
Interviewee 1
Where?
Ella
So which location were you in Italy?
Interviewee 1
Genoa.
Ella
Okay. Okay. And do you think sort of the importance of this was more like because of the bill, a
financial reason?
Interviewee 1
For mom, yes. Here in Malta because I'm living alone, I don't need that if I spend my, my daytime
outside I don’t use that much water and usually I don’t use that much the water just only for, because
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when I cook, I try to use I don't have a filter for the clean water. So, I have to use for example, the the
water that I buy in supermarkets and so on, so I don't get that much.
Ella
Okay, so the next section is about water use practices, a bit similar to what there was written on the
survey. So, for instance, and obviously, if there's any question I ask that is maybe to personnel or you
don't want to answer, just tell me. And so, the first one, do you use a washing machine?
Interviewee 1
Yes, I do.
Ella
And how many times do you switch on the washing machine?
Interviewee 1
I try to be I tried to use that twice per week. Usually in in the weekend.
Ella
Okay. And I believe you mentioned that you don't have a dishwasher.
Interviewee 1
Exactly.
Ella
Yeah. And so how would you describe the way you wash plates? Could you describe like that practice
for me?
Interviewee 1
It's very simple. I mean, I try to wash my, my dishes with my, my stuff. But I try to, as I told you not to
turn it on the water for all the time, but maybe I try to split the times, I have to wash the dishes, I turn on
the water. And then when I finish the first dish, I turn off the water. Okay, and so on.
Ella
Okay, are you aware of any other ways you could reduce the amount of water you use in your
apartment?
Interviewee 1
For example, for the shower, for the rest I don’t know. Maybe I can manage something when the
shower. In fact, maybe I can reduce the time but maybe not that much because then everybody has to
be clean.
Ella
Yeah. And talking about showers, do you know if you have low flow showerhead, or if it's like, a
waterfall showerhead, or it's just a normal one?
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Interviewee 1
Just a normal one.
Ella
Okay. And would you be interested in for example, investing in a different type of showerhead that
uses less water?
Interviewee 1
I would like because it's not depends on what you need always 20 seconds to get the, the warm water,
but it's something that I have to talk about with the landlord.
Ella
Okay. And are you aware of any technology that again is useful to reduce water consumption?
Interviewee 1
To be honest, I am not. No.
Ella
Okay, have you ever discussed water use with your community, so for example, with neighbours,
friends, or family, and even other than just water use also water bills? So maybe that you've noticed
you had a high bill and maybe wanted to compare it with other people you know?
Interviewee 1
I had a discussion, I have had a discussion with my mother, but we were living together. But here in
Malta it is very complicated because I'm living alone, and here in my building, there are few people, and
I cannot discuss that. If I don't want, I am not discussing with the landlord.
Ella
What do you mean?
Interviewee 1
I mean, that if I don't want because usually, I pay the bills, no, I don't always I don't know exactly how I
spend how much I spent, because usually the landlord should get you discuss about what he has to
pay back to you and what maybe what is the surplus of the expenses, but we don't do that.
Ella
And is it something that you wish that he would do?
Interviewee 1
So, it means that I don’t have to pay anything more. Well, if I have to pay something probably the
landlord Knock on my door
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Ella
And are you aware of what a Smart Water metre is? Have you heard about it before?
Interviewee 1
Smart metre in terms of counter?
Ella
Yeah, you mentioned the counter, but like a smart counter?
Interviewee 1
I don’t know what it exactly means the smart water meter.
Ella
So basically, to give you an idea, it's, it's the counter that you mentioned before, but it actually
calculates how much water you use on an hourly basis, all the time. So, it's, it's very accurate.
Interviewee 1
So, I can tell you that it's not like that. Not every hour, but it's very slow.
Ella
Okay. what do you mean like it's not like that? Do you know from the one you have downstairs?
Interviewee 1
What you said in terms of counter you said that the Smart Water counter is an accurate estimate of how
what are you consuming in exactly one hour, for example or no that is not.
Ella
Okay. And you know, it's not like that because, for example, does someone come from outside to
actually read the counter?
Interviewee 1
A, when I signed the contract the landlord let me see the counter and it's not. Okay. Usually, I don't
know if you remember, but the old country has the number that changes lightly and slow, but I don't
have the exact number per hour.
Ella
Okay, because just to be clear, the one that's per hour, I'm not sure how it will look physically, but this
will give you the reading, if you log in online. So, then you have like a system online, you then can
register, and you can see it. But it could be that, if I'm understanding correctly, the one in the apartment
is still the old one. That is that someone comes and checks it. So, it's not they don't have the data
automatically
Interviewee 1
Ok ok but I don’t have that kind of device.
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Ella
And if so, for example, say you had the possibility of getting such a metre, would you be interested in
seeing this data? Would you be interested in knowing how much your water use is per hour?
Interviewee 1
Yes, for sure. Yes, if I had I would do that.
Ella
And what motivates you to know this information? Is it the, for example, like for the bill or for the
aspects of conserving water?
Interviewee 1
Basically, for the bill.
Ella
Yeah. Okay. And would you be interested? So, if, for example, the authorities, or the government, for
example, had to give you information on how to reduce your personal water use because with
something like this, the Smart Water metre they will be able to see your hourly use also. And my
question is, would you be interested in them having that data to then give you advice, or you think it's
not something that they should sort of interfere in?
Interviewee 1
I think that if, I don't even know how many countries in the world, or how many governments in the
world can do that? Or if they want to do it really do that? But if they if they did, probably, I would follow
them up.
Ella
Follow them up in what sense?
Interviewee 1
It means the data, if they've said something, I should try to do my best to to make a reduction of course.
Ella
Okay. So, you would be okay with them giving you that input?
Interviewee 1
If I had the input from them, I would follow the instructions.
Ella
Okay. So, I just have the last few questions. And so, in the in this apartment, what source of water do
you have? So, you mentioned you use bottled water?
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Interviewee 1
Yes, because I don’t have a filter.
Ella
Okay. So, it's just the bottled water and
Interviewee 1
the shower I don’t remember the English name.
Ella
the tap
Interviewee 1
Exactly the normal stuff, to wash dishes and nothing else.
Ella
Okay. And have you ever heard of a rainwater harvesting system?
Interviewee 1
No, no,
Ella
And do you have a roof area outside?
Interviewee 1
No. There is a penthouse, but I don’t think there is a roof.
Ella
Okay. So basically, this system it collects like access rainwater, and then it is stored so then you could
use the rainwater directly in your house. Would you be interested in in such a system for the apartment
you live in at the moment?
Interviewee 1
Yes, yes. Yes. But do you think for who has a rent contract important to for me if I had an apartment, if I
could be the owner, I would be absolutely interested in. It means saving water or maybe being much
more focused on the water. It means saving money as well it means a lot of benefits.
Ella
Okay. And do you know if the place has a well?
Interviewee 1
I don't know.
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Ella
Okay, so have you heard about a grey water treatment system?
Interviewee 1
No.
Ella
So basically, this is a system where it gets water from like the washing machine or the shower, or like
soapy water, it goes to a treatment system, and then that water can be used again, it would be sort of
classified as grey water because it won't be drinkable. And that can be used again, for example, to
water plants, or to use us flushing. In terms of like, how acceptable you find this, what do you think?
Interviewee 1
I mean as I understood it’s a sort of filtration of the water so why not?
Ella
Yeah. Okay so you would be feasibility aside you would be ok with using that sort of water?
Interviewee 1
Yes, why not?
Ella
Okay, yeah so those are all the questions I have.
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Appendix V: WSC Interview Topic List

16th December 2020

Ella Busuttil

Water Services Cooperation Interview
Topic List
1. The smart water system in Malta
1. How was it rolled out and when? / When did the smart metering project start?
2. Is everyone obliged to have a smart water meter?
3. Were different types of users (nationalities, foreigners, students, short stays)
considered in the roll out?
4. Was there any reluctance to the smart water meter project from the public?
5. What were the aims of the smart water meter project for the water services
corporation? The expectations.
2. Data Collected by the WSC
1. What type of data is collected from the smart water meter project? (water
consumption levels, household composition, accommodation type)
2. Are the WSC aware of the different profiles of water users, if so, how are
these categorised?
3. Is the relationship between this data of interest to the WSC?
3. Monitoring
1. How does the monitoring feature of the smart water meter work, could you
describe it? (actual time, graphs, online…)
2. Who can access this monitoring feature?
3. Are you aware of how many households use the monitoring feature?
4. Due to the amount of people living in Malta on a temporary basis, who may be
renting or staying at Airbnb places, does the smart metering project try to
include these households? And how? (is their inclusion in monitoring and
reducing water use considered an important aspect? If so, what measures
does the WSC take to include all users in monitoring?)
5. Have you received any feedback about using the monitoring feature from the
public and what is the general impression?
4. Conservation of water
1. In the opinion of the WSC has the smart water meter been an effective tool in
reducing water consumption? In what way?
2. Are you aware of what hinders people from using the SWM as a monitoring
tool, so why some people have not registered? Do you think that being a
permanent resident or a temporary is one factor?
3. In what way can the WSC help people use their smart water meter to
ultimately reduce water consumption. Is giving personalised water saving
advice something the corporation would be willing to do?
4. Are there any future goals for this project?

1

