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The Land of the MUSCos: Multi-Utility Service 
Companies project aims to study alternative 
infrastructure operation configurations to determine 
how infrastructure systems could change to: become 
more centred on the end user; deliver efficiency 
improvements; and take into account multiple utility 
streams simultaneously. 

End-user centred infrastructure operation through 
service-performance contracting can been seen as a 
valuable business opportunity while at the same time 
reducing resource consumption of infrastructure 
services. However, research on energy service 
contracting has highlighted end-users’ barriers to 
mainstreaming service contracting in the domestic 
sector. Therefore, we argue that an in depth analysis 
of domestic end-users’ motivation and barriers to 
uptake of infrastructure service and service-
performance arrangements is required. 

A service-performance contract affects various end-
user behaviours; from purchase decisions to 
technology adoption (i.e. efficiency behaviours) and 
curtailment behaviours. Furthermore, service-
performance contracts for domestic end-users do not 
yet exist in the UK infrastructure sector. Therefore, a 
baseline of behaviours in the current mainstream 
setting has to be established, which can then be 
compared to hypothetical situations of service and 
service-performance infrastructure provision. 

This briefing note outlines the behaviours and 
infrastructure services considered in the project 
surveys, presents the survey procedure, elaborates on 
the survey structure, the scales used, and introduces a 
set of testable hypotheses. 

Infrastructure services considered 
The infrastructure services considered in this study are 
selected because of their relative importance regarding 
resource consumption, their potential for combined 
utility provision, and their suitability for a combined 
utility/technology provision in a potential service and 
service-performance contract.  

Currently, households in the UK purchase gas, 
electricity and water and convert these infrastructure 
products into the infrastructure services they actually 
want (e.g. thermal comfort, cleanliness, or sustenance). 
Knoeri, et al. [1] suggest service metrics for domestic 
infrastructure services and outline the average UK 
energy and water consumption for these services. 
Energy consumption is dominated by space heating for 
thermal comfort (60%) and hot water for personal 
hygiene (18%), with kitchen appliances and consumer 
electronics each accounting for less than 10%. Hygiene 
services consume the most water in UK households (i.e. 
33% for personal hygiene and 30% for toilet flushing), 
sustenance requires another 27%, and textile cleaning 
13%.  

 
Table 1: Infrastructure services considered in the study 

services service metrics Focus 

thermal 
comfort 

usable floor area (UFA) at 
average temperature 

energy service 

hygiene human waste disposal: 
number of toilet flushes 

water service 

personal hygiene: number 
of showers, baths, & tap 
uses  

combined energy 
and water service 
(multi-utility) 
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Accordingly, the current research is focused on thermal 
comfort and hygiene services (see Table 1) as these 
services account for the largest proportions of resource 
consumption in UK households. Comfort and hygiene 
services allow for analysing different stages towards 
service-performance contracts. Each of these services is 
currently provided through in-house active conversion 
technology embedded in a passive context (c.f. Cullen & 
Allwood [2]) converting one or more utility products 
into the service wanted. Furthermore, technology 
operation and final service demand behaviours (i.e. 
curtailment behaviours) are known to be important for 
energy [3] and water [4] consumption of these services.  

Related behaviours analysed 
These infrastructure services are related to a range of 
behaviours from selecting a utility company to provide 
an infrastructure product, via choosing a conversion 
technology, operating the technology appropriate, to 
setting the quantity and quality of service demanded 
(Figure 1).  

  

Figure 1:  Households efficiency and curtailment behaviours for 
infrastructure services demand in households 

Table 2 outlines the behaviours considered in the 
survey. Nine technology selection decisions (i.e. 
efficiency behaviours) were analysed; four related to 
active and passive energy technologies and five water 
related technologies (i.e. three plumbing fixtures and 
two onside supply/re-use systems). Similarly nine 
curtailment behaviours were selected: four related to 
thermal comfort, one to human waste disposal, and 
four related to personal hygiene.  

The nine technologies or appliances considered in the 
efficiency behaviours were defined as follows: 

Loft Insulation: - any kind of insulation that is installed 
in the loft or attic of a building to help prevent the 
escape of heat through the roof. It is typically laid down 
as rolls of mineral wool. 

Cavity or Solid Wall Insulation: - used to reduce heat 
loss through the wall, by either filling the air space 
between the two walls with material that inhibits heat 
transfer (cavity wall insulation), or installing a layer of 
insulation material internally or externally of a solid 
wall (solid wall insulation). 

Double or Triple Glazing: - double or triple glass window 
panes separated by an inert gas-filled space to reduce 
heat transfer. 

Condensing Boiler: - a high efficiency boiler that uses 
the waste heat in the flue gases to pre-heat the cold 
water entering the boiler.  

Aerated Shower Heads: - a shower head that uses a mix 
of water and air to produce a flow that feels strong but 
can save up to 60% of water compared to average 
shower heads. 

Low-flow Taps: - taps that use a mix of water and air to 
produce a flow that feels strong, or a have a flow 
restriction to prevent unnecessary full-flow uses. 

Dual Flush Toilet: - uses two buttons or handles to flush 
different levels of water for a short or full flush. 

Rainwater Catchment: - a rainwater capture and 
storage system where rainwater accumulates in a 
harvesting system and is kept for re-use, e.g., flushing 
toilets and watering gardens. 

Greywater Re-use: - re-using the relatively clean waste 
water from baths, sinks, washing machines, and other 
appliances on-site for uses such as flushing the toilet 
and watering gardens. 

Although most of the curtailment behaviours selected 
somehow influence quality and quantity of the service 
demand; three behaviours (i.e. single flush use, turning 
tap of when brushing teeth, and low flow tap use) can 
be associated with appropriate technology operation. 
However, a clear distinction between technology 
operation and service demand behaviours might not 
always be possible.  

With the utility selection not being the prime focus of 
the survey, the utility selection decision was not 
analysed in detail. However, utility bills, type of billing 
(i.e. metering, flat tariff), and switching of behaviour for 
energy providers was analysed. 
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Table 2: Purchase, efficiency and curtailment behaviours analysed in the survey (light grey: not considered / bold: main behaviours analysed) 

behaviour purchase decision efficiency behaviour habitual or curtailment behaviours 

service 
utility selection 

technology selection / 
installation of 

technology operation service demand 

thermal 
comfort  

- energy providers 
(gas & electricity)  

- Loft insulation 
- Cavity or solid wall 
insulation 
- Double or triple glazing 
- Condensing boiler 

 - Lowering the room temperature 
- Closing the curtains before dark to 
keep the heat in 
- Use blankets or warm clothes 
instead of putting the heating on 
- Turn the heating off when out of the 
house 

human 
waste 
disposal 

- water supplier - Dual flush toilet - Using single flushes 
when appropriate 

not considered, as usually not actively 
influenced by occupants 

personal 
hygiene 

- energy provider 
(gas & electricity)  
- water supplier 

- Aerated shower heads  
- Low-flow taps 
- Rainwater catchment 
- Greywater re-use 

- Turning off the tap 
when brushing teeth 
- Using reduced flow 
taps appropriately 

- Taking showers instead of baths 
- Taking shorter showers (4 min. or 
less) 

 

Survey design 

Sample stratification by tenure type 
Technologies, and in particular operation modes, are 
very specific to certain types of end-users. For instance, 
there is a huge difference between individual house-
owning households, households renting flats, and the 
owners or operators of multiple large office buildings. 
These end-users may have demands for similar services, 
but their level of choice and control of the technologies 
for delivering these services is expected to differ [5, 6]. 
This in turn has consequences for novel forms of 
infrastructure service delivery based on performance 
contracting. For example, service and performance-
based agreements seem to be more difficult to achieve 
with decreasing property size [7]. Most domestic 
households fall into that category which is one of the 
reasons to focus on domestic households, besides the 
fact that energy service contracts are already well 
established in the business to business sector [8, 9]. 

In the UK, owner occupiers account for two thirds of 
households while private and social renters each make 
up 17%. The three groups also show significant 
differences regarding attributes important for 
technology adoption and service demand behaviours. 

Therefore, the survey sample is stratified according to 
the UK tenure split. Using these splits allows an analysis 
of whether the “principal agent or landlord-tenant 
problem” [5, 10] imposes a barrier to service and 
service-performance contract adoption.  

Table 3 shows the profile of the UK tenure split 
including occupancy, property size, length of residence, 
age of responsible person, income, and specific 
expenditure. The highest percentage of single person 
households are social renters while on average a UK 
household is occupied by 2.34 persons. The largest 
households are owned properties with half of it above 
90 m2 of usable floor area, where social housing is 
rarely in that category. Private renters have the 
shortest length of residence in contrast to owner 
occupiers where 59% stay 10 years and longer in their 
property. Responsible persons in private rented 
households are significantly younger than in the other 
two categories. The mean annual income is highest for 
owner occupier and lowest for social renters. Owner 
occupiers spend as well the lowest percentage (18%) of 
their income for housing. In contrast, private renters 
spend 28% and social renters spend 24% of their annual 
income for housing [11, 12].  
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Table 3: UK household profiles of different tenure types [11, 12] 

household type   owner occupier private renter social renter all tenures 

tenure split  66% 17% 17% 100% 

occupancy [people] 

1 25% 29% 43% 29% 
2 39% 34% 25% 36% 
3 15% 18% 15% 16% 
> 3 21% 19% 19% 19% 

usable floor space [m2] 
< 50 4% 21% 27% 11% 
50 - 90 47% 58% 65% 52% 
> 90 49% 21% 8% 37% 

length of residence [years] 
2 6% 44% 15% 16% 
2-10 35% 36% 42% 36% 
> 10 59% 20% 43% 54% 

age of household responsible person 
[years] 

< 34 10% 52% 19% 18% 
35 -44 18% 22% 20% 19% 
45 - 54 22% 13% 18% 20% 
55 - 64 20% 6% 14% 17% 
> 65 30% 7% 29% 26% 

mean annual income [£] 40,900 29,000 17,400 34,800 

mean annual housing expenditure [£] 7,436 8,320 4,108 6,760 

mean annual transport expenditure [£] 
motoring costs: vehicle purchase 1,014 / maintenance 598 / fuel 1,123 
public transport: rail 178 / bus & coach 109 / air & other 343 

 

Survey procedure and sample selection 
The survey was divided into three parts that were 
administered over two time periods. The first survey 
aimed to establish baseline measures of current energy 
and water saving behaviours, and to collect relevant 
socio-demographic data. The second and third surveys 
were administered three weeks later and asked the 
same set of respondents to respond to a hypothetical 
situation where a service or service-performance 
contract would be available to them. After reading the 
scenario, respondents were asked about their related 
behaviours. The baseline responses were assigned 
randomly to one of the two choice experiment surveys, 
which were conducted three weeks later. This 
procedure allows analysing differences in households’ 
attitudes between the current setting and potential 
future provision in a dependent sample, and 
differences between the potential service and service-
performance in an independent sample. 

In such a setup the smallest groups would be private 
and social renters in the second round surveys, with 
17% of the sample each. To get a reasonable sample 
size (i.e. about 70) in these small groups, we targeted 
an overall sample size of about 400 in each of the two 

second round surveys. With an expected response rate 
of about 50% we oversampled in the baseline survey up 
to double (i.e. 1600) of the targeted sample size for the 
choice experiments (i.e. 2 x 400) (Table 4). The sample 
was selected from a large UK household online panel 
from the UK panellist ResearchNow. The sample was 
randomly selected within the tenure strata and aimed 
at a representative sample with regards to age and 
county distribution. The baseline survey was conducted 
between the 6th and 18th of June 2014, and the choice 
experiment surveys were conducted between the 1st 
and 10th of July 2014. 

 

Table 4: Survey design & sample size (responses / targeted quota) 

 baseline choice experiments 

 current 
utility 

provision 

service 
contract 

service-
performance 

contract 

owner occupier 1092 / 1061 276 / 265 298 /265 

private renter 302 / 277 71 / 68 69 / 68 

social renter 277 / 277 76 / 68 71 / 68 

all tenure types 1671 / 1615 423 / 401 438 / 401 
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Survey questionnaires 

Baseline Survey 
The baseline survey aimed to establish initial 
measurements of current energy and water saving 
behaviours in UK households. The questionnaire was 
structured in four main parts:  

Part 1: Introduction, contained a short introduction to 
the survey introducing the goals, overall structure, and 
ethical information.  

Part 2: Efficiency behaviours, was focused on the 
installation of energy and water efficiency appliances. 
First, the technologies and appliances were introduced 
as outlined above. At the beginning of each page of this 
section a link was provided to recap the description of 
each of the appliances to avoid misunderstandings or 
different interpretations. Second, specific questions to 
each driver of behaviour in the Theory of Planned 
Behaviour (TPB) (see Figure 2) (i.e. attitude, subjective 
norm, perceived behavioural control and intention) 
were asked. Third, data on actual behaviours (i.e. 
installed technologies) was gathered. 

 
Figure 2: Theory of planned behaviour (Source: [13, 14]) 

The following items were used to operationalise the 
scales of the TPB. All questions were asked on a 5 point 
scale. Each question was asked for all nine efficiency 
behaviours at once. 

Attitude was operationalised as the perception of how: 
‒ bad / good,  
‒ harmful / beneficial, 
‒ unpleasant / pleasant,  
‒ unsatisfying / satisfying,  

the behaviour (i.e. installing the following appliances) 
would be.  

Subjective norm was operationalised as the: 
‒ approval (i.e. if installed people would disapprove 

or approve), 
‒ desirability (i.e. people think it is undesirable or 

desirable to install), and  
‒ expectancy (i.e. people think I should or shouldn’t 

install),  
of the behaviour of the people who are most important 
to the respondent.  

For perceived behavioural control three items were 
used: 

‒ the degree of control over behaviours (i.e. How 
much control do you have), 

‒ if behaviours were entirely up to the respondent 
(i.e. It is entirely up to me whether I install), and 

‒ the difficulty to perform behaviours (i.e. How 
difficult it would be to install).  

Intention was measured as: 
‒ the likelihood (i.e. intention to install appliances in 

the next six months), and  
‒ the degree of intention (i.e. Intention to install in 

the next six month is weak vs. strong).  

Actual behaviour was derived from the reported past 
behaviour (i.e. technologies installed). For each 
installed technology the age was asked (i.e. How long 
ago was the technology installed).  

Part 3, Curtailment behaviours, was concerned with 
the everyday energy and water saving actions in and 
around the house. First, a short introduction to the 
behaviours was given. As curtailment behaviours were 
mostly self-explanatory, less description than for 
efficiency behaviours was necessary and no additional 
glossary was provided. Second, questions relating to all 
behavioural drivers in Triandis’ Theory of Interpersonal 
Behaviour (TIP) [15] were asked. We drew on the 
methods used by Gagnon and colleagues [16] to 
operationalize TIB (see Figure 3). Therefore, attitudinal 
beliefs, social normative beliefs, personal normative 
beliefs, intention, and habit were analysed.  

Questions relating to all appliances and technologies 
were asked on a 5 point scale. Similar to the efficiency 
behaviours, single questions were asked to all nine 
curtailment behaviours at once. 
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Figure 3: Triandis’ Theory of interpersonal behaviour (adapted 
from Gagnon et al. [16-18]). 

The scales of TIB were operationalised as follows: 

Attitudinal beliefs included: 
(i) Perceived consequences associated with the 
behaviour at hand, similar to the items used for 
attitude in TIB (i.e. I think installing the following 
appliances is): 

‒ bad / good,  
‒ harmful / beneficial, 
‒ unpleasant / pleasant,  
‒ unsatisfying / satisfying. 

 (ii) Affect or the degree of emotion associated with the 
behaviour (i.e. How do you feel about doing the 
following behaviours): 

‒ excited; 
‒ sad;  
‒ happy; 
‒ frustrated; 
‒ proud. 

Social normative beliefs were measured as: 
(i) role beliefs (i.e. For someone with my education, 
employment, age and income (social status) the 
following  behaviour very inappropriate to very 
appropriate), and  
(ii) normative beliefs (i.e. social norms), which were 
operationalised similarly to subjective norms from the 
TPB to allow a comparison, as follows: 

‒ approval (i.e. if installed people would disapprove 
or approve), 

‒ desirability (i.e. people think it is undesirable or 
desirable to install), and  

‒ expectancy (i.e. people think I should or shouldn’t 
install).  

Personal normative beliefs comprised: 
(i) personal norms operationalised as: 

‒ moral obligation (i.e. I have a moral obligation to 
do) 

‒ guilt (i.e. I would feel guilty if I did not do) 
‒ principles (i.e.  Not doing the following behaviours 

would be against my principles), and  
(ii) self-concept or self-identity  (i.e. I consider myself as 
someone who should do the following behaviour).  

Intention was measured by: 
‒ the likelihood (i.e. How likely are you to do the 

following activities in the next week?), and  
‒ the degree of intention (i.e. Intention to do the 

following behaviours month is weak vs. strong).  

Habit was operationalised as past behaviour, by asking 
respondents about their behaviour in a typical week in 
the last 6 months. 

Facilitating conditions are considered as the physical 
infrastructure and technical facilities that exist in a 
household and the availability of products and 
appliances [19], but can also include monetary 
incentives and the brother broader social, economic 
and political context [20]. Russell and Fielding conclude 
that contextual factors such as the dwelling people live 
in, family size, and household tenure (i.e., whether a 
home is owned or rented) can play an important for 
water conservation behaviours [21]. Therefore, 
facilitating conditions were operationalised with the 
following items:  

‒ dwelling state (i.e. number of efficiency appliances 
installed & age of dwelling) 

‒ tenure (i.e. owner occupiers, social & private 
renters) 

‒ household size (i.e. occupancy & number of 
bedrooms) 

‒ household age structure (i.e. family with children, 
adults only, pensioners)  
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Part 4: Socio-demographics, asked general questions 
about household and personal attributes. Building 
attributes were measured including location, type of 
house, age, and number of rooms. Household 
demographics were measured including number of 
residents, number of pensioners and children in the 
household, residents’ employment status, household 
income, and expenditure. Questions were also asked 
about utility companies including identifying the 
current utility provider, utility metering and billing, 
subsidies received, and switching behaviour. The final 
section asked for personal socio-demographics such as 
age, gender, ethnic group, and education. 

Service contract survey 
The service contract survey aimed to analyse 
households’ attitudes to a future scenario where utility 
companies would provide services to households 
through a service contract. This new type of contract 
would involve selling the final product directly (e.g. 
heat), by providing both the appliances (e.g. boiler) and 
the utility products (e.g. gas). It therefore, covers end-
users’ efficiency behaviours as analysed in the baseline 
survey. In this survey respondents were asked their 
perceptions of allowing a utility provider to install 
energy and water appliances in their home. The 
questionnaire was structured in three parts as 
described below. 

Part 1 Introduction: A short introduction to the 
purpose of the study was given including the project 
purpose and ethical information. The hypothetical 
situation was then introduced as follows: 

“At the moment most people pay a monthly or quarterly 
fee for the amount of water and energy they use, either 
as set rate or per metered unit. In addition they, or their 
landlords, have to install and operate the appliances 
(e.g. boiler) required to convert energy and water in to 
the service they want (e.g. hot shower). In the new way 
of delivering energy and water, a service provider would 
provide you directly with water and energy services. 
What this means is you would be provided directly with 
heat, showers, toilet flushes, and tap uses. For each of 
these services you would only pay for the amount of the 
service you actually use (e.g. kWh of heat, minutes of 
showering and tap using, number of toilet flushes).  

By engaging in this type of arrangement your service 
provider would install and operate some of the energy 
and water using appliances in your home. For example, 
the service provider would own the boiler in your home, 
meaning you, as the customer, would not have to pay 
the upfront costs of new appliances. As part of this 
service contract, the service provider would conduct 
monitoring so the amount charged for the service is as 
accurate as possible. This monitoring may include the 
measurement of heat from the boiler and/or the flow of 
water to different appliances in your home.” 

The understanding of this hypothetical situation was 
then tested with the following question:  

“In a service contract as described above, who would 
own the boiler in your home?“ This was the 
manipulation check and gave an indication of how well 
the situation was understood. In each of the 
subsequent sections a link to a description of the 
service contract was provided.  

Part 2: Likelihood, focused on the respondents’ general 
attitude towards the service contract. The TPB  [14] was 
used as the theoretical background. Attitude, subjective 
norm (SN), perceived behavioural control (PBC), and 
intention were operationalised using the same items as 
in the baseline survey. For example attitude was 
measured by asking: “I think that receiving my services 
through a service contract as described above would 
be: [good/bad]”. The difficulty to perform certain 
behaviours was not measured for PBC as this proved to 
be too challenging to answer in the pre-test. In addition 
to the likelihood to agree to receive utilities through a 
general service contract if such was offered, the same 
question was asked more specifically for individual 
energy and water service contract exemplified as 
follows: 

“Heat service contract; measured as kwh of heat for 
room heating and hot water; including boiler; replacing 
heating energy (gas) supply contract” 

“Water service contract; measured as minutes of 
showering and using a tap, and number of toilet 
flushes; including plumbing installations such as low 
flush toilets, aerated shower head, or rainwater 
catchment; replacing water supply contract” 
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Part 3: Efficiency behaviours, considered efficiency 
behaviours in the sense of how respondents felt about 
the supply, installation, and operation of energy and 
water efficient technologies by a service provider in 
their home. The TPB [14] was used as a theoretical 
background. Each behaviour or installation was 
introduced with the following statement: 

“Imagine the situation where a service provider would 
be allowed to install […] in your home within a service 
contract.” 

The scales of TPB were then operationalised as outlined 
in the baseline survey, with measures of attitude, 
subjective norm, and perceived behavioural control 
were measured. Intention was measured in the 
likelihood section overall, as a service contract would 
include more than one technology. The questions were 
structured around the individual behaviours and not 
the scales from TIB as in the baseline survey. 

Service-performance contract survey 
The service-performance contract survey aimed to 
analyse households’ attitudes to a scenario where 
utility companies would provide services to households; 
through a service-performance contract. In such an 
arrangement utilities would sell services instead of 
products, similar what they already do with large 
industrial customers. Such arrangements go further 
than the service contract descripted above, and include 
allowing a utility provider to install certain appliances in 
the home (i.e. efficiency behaviours), and also requiring 
consumers to engage in everyday water and energy 
saving behaviours around the house (i.e. curtailment 
behaviours) as part of their contract. This questionnaire 
was structured in four main parts: introduction, 
likelihood, efficiency, and curtailment behaviours. 

Part 1: Introduction, included a short introduction to 
the purpose of the study and all ethical information. 
The hypothetical scenario was then introduced: 

“At the moment most people pay a monthly or quarterly 
fee for the amount of water and energy they use, either 
as a set rate or per metered unit. In addition they, or 
their landlords, have to install and operate the 
appliances (e.g. a boiler) required to convert energy and 
water in to the service they want (e.g. a hot shower). 

In the new way of delivering energy and water, a service 
provider would provide you with a water and energy 
service as part of a service-performance contract. What 
this means is you would be provided with a comfortable 
temperature at home and water services for 
washing/cleaning, bathing, and cooking. These services 
would be provided at a fixed monthly fee. The result 
would be a guaranteed saving for your household based 
on your last utility bills.  

By engaging in this type of arrangement your service 
provider would install and operate some of the energy 
and water using appliances (e.g. the boiler) in your 
home. In addition to the guaranteed monthly savings 
you, as the customer, would not have to pay the upfront 
costs of new appliances. You would, however, have to 
agree to do certain behaviours such as closing the 
curtains to keep in heat, taking shorter showers, and/or 
using the low flush on the toilet when appropriate. As 
part of this service-performance contract, the service 
provider would conduct monitoring so the amount 
charged for the service is as accurate as possible. This 
monitoring might include the measurement of room 
temperature and/or the flow of water to and from your 
home.” 

In each of the subsequent sections a link to a 
description of the service contract was provided. 
Similar to the service contract survey the understanding 
of this hypothetical situation was tested with the 
following simple question: “In a service-performance 
contract as described above, who would install and 
operate the boiler in your home?“  

Part 2: Likelihood, was concerned with the 
respondents’ general attitude towards such a service-
performance contract. The TPB [14] was used as a 
theoretical background. Attitude, subjective norm (SN), 
perceived behavioural control (PBC), and intention 
were operationalised using the same items as in the 
service contract survey. In addition to the likelihood to 
agree to receive utilities though a general service-
performance contract if such was offered, the same 
question was asked with an individual energy, water 
and combined service-performance contracts 
exemplified as follows: 
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“Comfortable room temperature or heating service 
contract; measured as room temperature; including 
boiler and insulation; replacing heating energy (gas) 
supply contract” 

“Water service contract; measured as minutes of 
showering and using a tap, and number of toilet 
flushes; including plumbing installations such as low 
flush toilets, aerated shower head, or rainwater 
catchment; replacing water supply contract” 

“Combined water and energy service contract; 
measured as above; but replacing both energy and 
water supply contracts” 

Part 3: Efficiency behaviours, considered how 
respondents felt about the supply, installation, and 
operation of energy and water efficient technologies by 
a service provider in their home. This was the same as 
Part 3 of the service contract survey, with the only 
difference in the wording, between service and service-
performance contract. 

Part 4: Curtailment behaviours, was concerned with 
how participants felt about being required by a service-
performance contract to do certain everyday actions 
around their homes. Triandis’ TIB [15] was used as the 
theoretical background, and the scales of TIB (i.e. 
attitudinal beliefs, social normative beliefs, and 
personal normative beliefs) were operationalised as 
outlined in the baseline survey. Intention was asked in 
the likelihood section in relation to general service-
performance contracts, as they would likely include 
several behaviours. Habit was excluded because this 
survey asked about a hypothetical future situation. 
Facilitating conditions as operationalised in the baseline 
survey were used here. 

Similar to the efficiency behaviours these questions 
were structured around the individual behaviours and 
not the scales from TIB. Each of these sections was then 
introduced reiterating the situation as follows: 

“Imagine the situation where you would be required by 
a service-performance contract to …..” 

The following behaviours were considered: 
‒ lower the room temperature 
‒ close curtains before dark 
‒ turn heating off when out 

‒ turn tap off when brushing teeth 
‒ take shorter showers 
‒ take showers instead of bath 
‒ use low-flow taps appropriately 
‒ use single toilet flushes when appropriate 

The only curtailment behaviour excluded here, in 
comparison with the baseline survey, was “to use 
blankets or warm clothes instead of turning the heating 
on”, as this seems to be difficult to monitor in a 
contractual situation.  

Behavioural hypothesis 
This section briefly outlines the behavioural hypotheses 
whose testing the survey setting outlined above allows 
for. The survey allows addressing two general issues:  

(i) analysing current energy and water saving 
behaviours, and  

(ii) analysing and comparing related behaviour in a 
situation where service or service-performance 
contracts would be available to households.  

For both issues differences between efficiency and 
curtailment behaviours as well as between water and 
energy related behaviours are of interest. Therefore the 
following matrix of behaviours will be analysed. For 
each of the table’s cells behavioural scales will be 
developed based on the behavioural intention items of 
the individual behaviours measured.  

Table 5: Behavioural matrix analysed 

 Energy Water Total 

Ef
fi

ci
en

cy
 

- Loft insulation 
- Cavity or solid wall 
insulation 
- Double or triple 
glazing 
- Condensing boiler 

- Dual flush toilet 
- Aerated shower 
heads  
- Low-flow taps 
- Rainwater catchment 
- Greywater re-use 

En
er

gy
 &

 
w

at
er

 

C
u

rt
ai

lm
e

n
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- Lowering the room 
temperature 
- Closing the curtains 
before dark 
- Use blankets or 
warm clothes  
- Turn the heating off 
when out  

- Using single flushes  
- Turning off the tap 
when brushing teeth 
- Using reduced flow  
- Taking showers 
instead of baths 
- Taking shorter 
showers 

En
er

gy
 &

 w
at

e
r 
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Current water and energy saving behaviours 
In the current UK mainstream setting the following 
differences in the behavioural matrix are expected (see 
Table 6): Efficiency behaviours are expected to show 
higher intention for energy related behaviours than 
water due to the high awareness raising, and the 
multitude of programs that facilitate efficiency 
measures related to energy. The opposite is expected 
for curtailment behaviours where higher intention for 
water saving behaviours is hypothesised due to the 
high visibility and immediate feedback these behaviours 
have compared to energy saving behaviours. On an 
aggregated scale over all behaviours (i.e. energy and 
water) we expect higher intention for curtailment 
behaviours because of higher PBC for curtailment 
behaviours and the greater investment cost issues 
associated with efficiency behaviours.  

Table 6: Expected intentional differences in the current setting 

 Energy Water Total 

Efficiency 
behaviours    
Curtailment 
behaviours    

 
The behavioural models used to operationalise 
efficiency behaviours (i.e. TPB) and curtailment 
behaviours (i.e. TIB), allow exploring drivers of such 
differences. For example PBC hindering higher intention 
for efficiency behaviours, or expected more positive 
emotions (i.e. affect) associated with curtailment 
behaviours related to water than energy leading to 
higher intention for water saving behaviours.  

Service and service-performance situation  
In a hypothetical situation where service contracts (SC) 
and service-performance contracts (SPC) are available 
the behavioural matrix extends to a comparison 
between the current and the hypothetical setting. With 
the SPC situation not only requiring households to allow 
providers to install technologies (i.e. efficiency 
behaviours) but as well occupants to engage in 

curtailment behaviours, generally a lower willingness to 
accept a SPC compared to a SC is expected. 

Table 7 show the expected intentional differences 
between the current baseline (BL) setting and a 
potential service-performance contract (SPC) scenario. 
Generally higher intentional values for efficiency 
behaviours are expected for SPC compared to BL as 
investment costs and risk evaluation of future savings 
are shifted from the end-user to the service provider. 
Curtailment behaviours on the other hand are expected 
to show lower values in a SPC scenario because this 
type of contract will require end-users to engage in 
conservation behaviours that they may have already 
been doing based on intrinsic motivations. The extrinsic 
motivation from the contract requirements may reduce 
the likelihood of the behaviours being performed. This 
might be especially the case for water behaviours 
because water behaviours are more visible than energy 
behaviours. In contrast, our hypotheses suggest that 
intention for energy related curtailment behaviours will 
be greater in a SPC scenario than in a BL scenario. This 
is because energy behaviours become more salient 
when they are required in the contractual obligations of 
the SPC scenario. 

Table 7: Expected intentional differences between the current 
setting (i.e. baseline survey (BL)) and a service-performance 
contract (SPC) situation 

 Energy Water Total 

Ef
fi

ci
e

n
cy

  

SPC    
BL    

C
u

rt
ai

lm
e

n
t 

 

BL    
SPC    

 
The testing of these hypotheses allows for specific 
recommendations for utility providers for service and 
service-performance contract scenarios (e.g. depth of 
the contract). The theoretical models allow for the 
derivation of specific motivational factors and barriers 
(e.g. attitude, PBC) to enable a broader acceptance of 
service and service-performances contract schemes. 
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