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Abstract:  15 

In this research, we examine the relationship between customer satisfaction with water and 16 
wastewater services, demographic factors, communication with the utility, and perceived 17 
trustworthiness. Through a survey of the UK public (n = 760), we found that 77% of the 18 
respondents stated they were satisfied with their water and wastewater services. Statistical analysis 19 
highlighted significant demographic differences in the level of satisfaction, particularly by age, 20 
with higher satisfaction in older respondents. We found that the degree to which respondents think 21 
their water utility can be trusted to provide accurate information predicted satisfaction, as did 22 
more frequent engagement with a water utility’s social media. More frequently contacting a water 23 
utility or discussing water services with friends and family both negatively predicted satisfaction. 24 
Meeting the public’s expectations for accurate and timely information is coupled with their 25 
perceptions of a water utility’s trustworthiness and their satisfaction with water and wastewater 26 
services. Water utilities may increase the satisfaction of their customers through strategies and 27 
initiatives that are attentive to the credibility of the information they provide and the means 28 
through which they provide it. In summary, our research indicates that the water sector’s ambition 29 
to develop more diverse (and inclusive) customer engagement experiences, including through 30 
online platforms and social media, may deliver benefits (particularly with the less engaged and 31 
younger age groups across varying regional water governance contexts) that complement overall 32 
efforts to build trust and satisfaction, but we acknowledge that these are complex long-term 33 
processes. 34 
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1. Introduction 44 

Safe and sustainable water supply and sanitation are fundamental human rights but are also 45 
vulnerable to fluctuations in populations, economic development, and climate (Arnell, 2004; Boretti 46 
& Rosa, 2019). The challenge of water management is further heightened in many localities by 47 
dwindling water resources (Mekonnen & Hoekstra, 2016), aging infrastructure (Larsen et al., 2016), 48 
or infrastructure damage from extreme weather events (Hall & Borgomeo, 2013). Thus, the world 49 
over, governments and water utilities are tasked with providing the essential water and wastewater 50 
services under scenarios of growing complexity and uncertainty, increasingly severe crises, and 51 
heightened attention and engagement from the public (Doria, 2010; Gleick, 2018). 52 

 53 
Performance indicators help water and wastewater services to benchmark and monitor the 54 

utilization of water resources, asset management, water quality, operational factors, and economic 55 
efficiency (Haider et al., 2014; Shinde, Hirayama, Mugita, et al., 2013). More recently, there has 56 
been an increasing focus on exploring customer perceptions of services as a mechanism to help 57 
gauge their performance and motivate improvements. A growing body of literature has examined 58 
customer perceptions of water and wastewater services and their underpinning influences. While 59 
these perceptions are recognised as broad and multi-dimensional (Bai et al., 2008; Brady & Cronin, 60 
2001), previous studies have often focused on perceptions and preferences surrounding the technical 61 
aspects of services – e.g. taste, clarity, water quality, reliability of supply, odour from treatment 62 
works (see, for instance, Al-Ghuraiz & Enshassi, 2006; Arthur et al., 2009; Benameur et al., 2022; 63 
Doria, 2006 & 2010; Doria et al. 2009; Ellawala & Priyankara, 2016; Lebrero et al., 2011; Ochoo 64 
et al., 2017). The non-technical aspects of services are concerned with how the service provider 65 
operates and interacts with customers (Grönroos, 1984). Customer perceptions of these non-66 
technical aspects of services are not as well explored in literature. 67 

 68 
Customer satisfaction (CS) with services is often higlighted as one expression of customer 69 

perceptions. Customer satisfaction has been used as a specific performance measure (Haider et al., 70 
2014; Shinde, Hirayama, Mugita, et al., 2013)), as well as a evidence for investment in service 71 
improvements (Donkor, 2013; Haider et al., 2016; Monks et al., 2021). As with customer 72 
perceptions more broadly, CS is recognised as multi-dimensional, and some studies have advanced 73 
different models and measurements of CS (Fattahi et al., 2011; Hormann, 2016; Hurlimann et al., 74 
2008). Some studies have examined how demographic factors (e.g. age, gender, education, location) 75 
and technical aspects of services can affect CS (e.g. Denantes & Donoso, 2021; Dogaru et al., 2009) 76 
but overall this presents a very mixed picture.  77 

 78 
The relationship between CS and non-technical aspects of services has been explored to a degree. 79 

For instance, CS has been linked to trust in water and wastewater service providers (Delpla et al., 80 
2020; Hormann, 2016; Shinde, Hirayama, & Itoh, 2013). Similar links have been found other utility 81 
sectors like energy services (Hartmann & Apaolaza Ibáñez, 2007; Neto et al., 2022). Additionally, 82 
some studies have made initial inroads in exmaining the links between CS and comunication 83 
(Chenoweth et al., 2010; Fife-Schaw et al., 2007). How utilities communicate can influence people’s 84 
trust and satisfaction (Beal & Flynn, 2015; Robak, 2021), but there is less evidence on the efficacy 85 
of communication methods.  Some research has shown that the level of detail in water quality reports 86 
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influences satisfaction (Johnson, 2003), that visiting the website of a water service operator was not 87 
related to customer satisfaction (Romano & Masserini, 2020), and that there is potential to explore 88 
the role of communicating through digital interfaces (Beal & Flynn, 2015) and engagement with 89 
citizen science initiatives (Brouwer et al., 2018). However, the complex interlinkages between CS 90 
and these non-techncial aspects of services (such as trust and communication) remain relatively 91 
poorly understood.  92 

 93 
In this paper, we aim to provide empirically-grounded insight into these interlinkages. The water 94 

management literature emphasizes the role of customer engagement and communications in helping 95 
to establish trust with water service customers (Doria et al., 2009; Johnson, 2003) and for enhancing 96 
perceived service quality and the customer experience (Beal & Flynn, 2015; Monks et al., 2021; 97 
Ojo, 2011; Prevos, 2017). As such, there is a case for focusing on customer perceptions of 98 
trustworthiness and exploring how trust and satisfaction are connected (Doria, 2010; Jabłoński & 99 
Jabłoński, 2019). We contribute to this by exploring how CS with water services is affected by 100 
demographic characteristics, as well as by two non-technical aspects of services – communication 101 
with water utilities, and trust. Using the context of water and wastewater services in the UK, we 102 
pursue this aim through a survey of the public. 103 

 104 

2 Water services in the UK and customer satisfaction levels 105 

Domestic water and wastewater services are provided by private companies in England, a not-106 
for-profit company in Wales, and through public (government-owned) companies in Northern 107 
Ireland and Scotland. Several companies provide both water and wastewater services to large 108 
regions across the UK (known as water and sewerage companies or WASCs). Overlapping these 109 
regions, some companies provide drinking water services only (known as water-only companies or 110 
WOCs) and these are more numerous in the southern parts of England (see Figure 1). Hereafter, we 111 
refer to all of these service providers collectively as water utilities. Regulation is provided in 112 
England and Wales by Ofwat (economic regulator), the Drinking Water Inspectorate (water quality 113 
regulator), the Environment Agency (environmental regulator for England), and Natural Resources 114 
Wales (environmental regulator for Wales). Regulation in Scotland is by the Water Industry 115 
Commission for Scotland (economic), Drinking Water Quality Regulator for Scotland and the 116 
Scottish Environment Protection Agency. Northern Ireland Water is regulated by Northern Ireland 117 
Authority for Utility Regulation (economic), Northern Ireland Environment Agency, and the NI 118 
Drinking Water Inspectorate. Alongside the regulators, the regions have statutory independent 119 
customer representation carried out by the Consumer Council for Water (CCW) in England and 120 
Wales, Scottish Public Services Ombudsman (responsible for investigating complaints) and Citizens 121 
Advice Scotland, and The Consumer Council in Northern Ireland. 122 
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 123 

Figure 1 Approximate service area boundaries of drinking water service providers (left) and 124 
sewerage service providers (right) overlaid with regional boundaries (black lines and text). 125 
Companies 1, 7, 8, 11, 12, and 17 are WOCs (providing drinking water services only), while the 126 
remaining companies are WaSCs (providing both drinking water and sewerage services). Some 127 
service providers do not appear in this graphic because their service area is too small to be visible. 128 
Image credit – Ian Truckell Contains public sector information licensed under the Open 129 
Government License v3.0.    130 

Recent customer satisfaction results include the Household Customer Experience Measure in 131 
Scotland which was 88.5 in 2021 (above the target of 82.6) (WICS, 2021). In England and Wales, 132 
Ofwat evaluates customer experience through a combination of a Customer Service Survey (CSS) 133 
& Customer Experience Survey (CES) using ten-point rating scales from 0 (extremely dissatisfied) 134 
to 10 (extremely satisfied) (Ofwat, 2020). The CES, which surveys members of the public, indicated 135 
that the average satisfaction was 83.85 in 2021, once scores were adjusted to a scale of 0-100 (Welsh 136 
Water and Northumbrian Water were the highest, Thames and Affinity Water were the lowest) 137 
(Accent, 2021). In this Accent (2021) report, women were significantly more satisfied with their 138 
water utility than men and older participants (aged 65 and over) were more satisfied than the 139 
youngest group (18-30), and both of these groups were significantly more satisfied than the in-140 
between age groups (covering 30-64). However, the report also concluded that further research was 141 
needed to better understand the relationship between demographic characteristics and satisfaction. 142 
In Northern Ireland, efforts are still underway to establish a measure of customer satisfaction (Utility 143 



 

5 
 

Regulator, 2021). CCW (England and Wales) also evaluates customer satisfaction, and at the time 144 
of writing their most recent report for 2020 put overall water service satisfaction at 92% (up 1% 145 
from 2019) and overall sewerage service satisfaction at 85% (down 1% from 2019), noting that both 146 
measures have been relatively static for around ten years – satisfaction with value for money was 147 
76% and 78% for water and sewerage services respectively, and customer service satisfaction was 148 
80% (CCW, 2020). Finally, of note, the Institute of Customer Service’s UK Customer Satisfaction 149 
Index (UKCSI) rates all utilities across all sectors using 26 measures categorized into five 150 
dimensions, and of the water and sewerage providers, Scottish Water was rated the highest (ICS, 151 
2021). 152 
 153 

3 Methods 154 

3.1 Survey instrument and respondents 155 
Data was collected using a questionnaire designed and implemented using Qualtrics web-based 156 

software. Following pre-testing of the survey and ethical approval, respondents over the age of 18 157 
were recruited online using internet survey panels and predetermined demographic quotas aligned 158 
with the UK census for age group, gender, and geographic region. The minimum age was set at 18, 159 
as this is common practice in UK water industry customer research due to the age of bill payers (e.g. 160 
Accent, 2021; Savanta, 2022), and due to ethical reasons. The online survey was undertaken in July 161 
2018 and the final sample, after data cleaning, included 760 respondents, which gave a sample size 162 
confidence interval of 95% and a 4% margin of error (Daniel & Cross, 2018) for representing the 163 
UK adult population. Respondents were asked for their informed consent before starting the survey 164 
and received a small remuneration from Qualtrics for completing the survey (in line with standard 165 
internet survey panel practices). 166 

 167 
3.2 Research design and variables 168 
The survey collected responses to be coded into the dependent and independent variables for 169 

statistical analysis. The dependent variable for this study was customer satisfaction (CS) with water 170 
and wastewater services (In general, how satisfied are you with your water and wastewater 171 
services?) which measured responses on a five-point scale (Extremely unsatisfied = 1 to Extremely 172 
satisfied = 5). The independent variables were measures of the frequency of engagement with water 173 
services, trust in the water utility to provide accurate information, and several demographic 174 
categories summarized in Table 1.  175 

 176 
3.3 Statistical analysis 177 
Exploratory statistics and regression analysis was undertaken in IBM SPSS (v26). In all cases, 178 

we treated the dependent variable (CS) as ordinal. Due to a small number of cases in the ‘extremely 179 
unsatisfied’ category (n = 14), we combined the ‘extremely’ and ‘somewhat’ unsatisfied categories, 180 
such that there were four ordinal categories (unsatisfied, neither satisfied nor unsatisfied, somewhat 181 
satisfied and extremely satisfied) for statistical analysis.  182 

 183 
Firstly, we explored differences in CS based on the demographics using non-parametric statistics. 184 

The Mann-Whitney U-test was used for independent variables consisting of two independent 185 
samples and the Kruskal-Wallis H-test was used when there were more than two categories. 186 
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Secondly, we hypothesized that characteristics of communications (trust and the frequency of 187 
communication by different channels), and demographic variables would contribute to the 188 
prediction of CS. We followed the theoretical logic of Hurlimann et al. (2008) that trust in a water 189 
utility (to provide accurate information) was a determinant of satisfaction (in their case with 190 
recycled water supply). The specification of trust as a predictor of satisfaction is further supported 191 
by research across a range of fields including health services (Chang et al., 2013), governance 192 
(Morgeson et al., 2011), and food safety (De Jonge et al., 2007).   193 

 194 
As the dependent variable consisted of four ordered categories, we used an ordinal logistic 195 

regression model for estimating the extent to which the predictor variables estimated the outcome. 196 
We executed the ordinal regression in SPSS and obtained the log-ratios in addition to the Wald tests. 197 
Categorical variables were dummy coded if there were more than two categories (age and UK region) 198 
and one category was assigned as the reference. As SPSS ordinal regression only allows for nominal 199 
or continuous independent variables, we treated the five-point single-item measures for 'trust’ and 200 
‘frequency of engagement’  as continuous covariates (or ordinal approximations of continuous 201 
variables) under the assumption that the scale points approximated equivalent distances and that 202 
there was little bias from assuming interval measurements (Winship & Mare, 1984). Moreover, it is 203 
suggested that continuous methods can be used when an ordinal variable has four or more categories 204 
(Byrne, 2010) and that such assumptions are appropriate and robust, for example, to violations of 205 
assumptions of normality (Norman, 2010). The model variables were assessed for multicollinearity 206 
using the Variance Inflation Factor (VIF, where all values were less than 10 in the final models) and 207 
Condition Index (all values less than 15 in the final models) (Salmeron et al., 2018). Following this 208 
analysis, some categories were excluded (redundant, as they added no information to the prediction 209 
equation) or modified from the final model (see Table 1). 210 
  211 
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Table 1 Summary of independent variables used in statistical analysis 212 

Independent 
Variable 

Description of Variable Treatment in Ordinal regression model 

Trust To what extent would you trust your 
current water company to provide you 
with accurate information about water 
and wastewater treatment processes? A 
great extent (5), A lot (4), A moderate 
amount (3), A little (2), None at all (1) 

Covariate (Continuous) 

Frequency of 
Engagement 
(five 
statements) 

In the past year, how often have you: 
(a) Read your water bill, (b) Contacted 
your water company, (c) Visited your 
water company website, (d) Engaged 
with your water company on social 
media,  
(e) Spoke about your water provider 
with friends/family. Very frequently 
(5), Frequently (4), Occasionally (3), 
Rarely (2), Never (1)  

Each method of engagement entered as a covariate 
(Continuous) 

Age Categories: 18 – 24, 25-34, 35-49, 50-
64, 65+ 

Dummy coded (1, 0) for each category 

Gender Male (1), Female (0) Binary 
Education 
level 

Up to Secondary school, Pre-university 
(A-levels, certificate, diploma), 
University degree (bachelor or post-
graduate) 

Binary (university degree = 1, or not = 0). A logistic 
regression analysis by Benameur et al. (2022) found 
satisfaction was predicted by having a university 
degree. The other two categories were not included 
due to multicollinearity (VIF > 10) and because 
they were accounted for in the binary variable (i.e. 
did not have a university degree).  

Employment 
status 

Employed (full-time), Employed 
(other - part-time or self-employed), 
Retired, Student (full-time or part-
time), Not employed (job-seeker, 
unemployed), Stay-at-home 
(homemaker) 

Binary (employed = 1, or not employed = 0). 
Research suggests higher income is associated with 
satisfaction (e.g. García-Rubio et al. 2016). The 
categories were simplified to a binary variable, 
firstly to provide some proxy for income and 
secondly due to high correlation with other variable 
categories. In particularly, ‘Retired’ contained 
similar information to the 65+ age category and 
‘Student’ overlapped with the 18-24 age group. 
‘Stay-at-home’ was not considered a good proxy for 
income as the respondent was likely to have a 
partner who worked. 

UK Region Greater London, South East, South 
West, East of England, East Midlands, 
West Midlands, Yorkshire and the 
Humber, North East, North West, 
Scotland, Wales, Northern Ireland 

Dummy coded (1, 0) for each category 

Notes: ‘Prefer not to say’ and categories with <3 responses were excluded (e.g. respondents not 213 
identifying as male or female); VIF = Variable Inflation Factors 214 
 215 
 216 
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4 Results and analysis 217 

4.1 Sample descriptive statistics and analysis 218 
The characteristics of the sample are summarized in Table 2. The proportion of respondents was 219 

within one percentage point for each of the census-based quotas (age group, gender, UK region) and 220 
thus indicated a good overall level of representativeness based on these criteria. Overall, 77% of the 221 
respondents said they were satisfied (somewhat or extremely) with their water and wastewater 222 
services, 16% were neither satisfied nor unsatisfied, whereas 7% reported being unsatisfied 223 
(somewhat or extremely). In terms of extremely satisfied, the highest values were for Scotland and 224 
Northern Ireland (both 52%). The highest value for extremely unsatisfied was for the employment 225 
status of stay-at-home (7%). Overall satisfaction was highest for retired and the over 65 years age 226 
group (both 86% satisfied and both categories were substantially correlated with 86% of the age 227 
group also being retired). Higher satisfaction was also found in the East of England and Scottish 228 
samples (85% and 84% respectively).  Overall dissatisfaction was highest for stay-at-home (17%), 229 
Northern Ireland (14%), London (12%), and the 18-24 age group (12%). No dissatisfaction was 230 
reported in Scotland. 231 

Table 2 Summary of CS ratings for the demographic variables and results of nonparametric tests 232 

 233 
Notes: Categories for each variable may not sum to the total sample of 760 as the ‘prefer not to say’ category 234 

and categories with 3 or less responses are excluded. 1 = Mann-Whitney U-test, standardised test statistic. 2 = 235 
Kruskal-Wallis H-test. 236 

 237 

Variable and 
statistical analysis

Category Sample %

Quotas - 
UK Census 

(2011) 
based

Extremely 
unsatisfied 

Somewhat 
unsatisfied 

Neither 
Satisfied nor 
unsatisfied

Somewhat 
satisfied

Extremely 
satisfied

Satisfaction 760 100% 2% 5% 16% 48% 29%
18 - 24 90 12% 12% 3% 9% 18% 50% 20%

25-34 134 18% 17% 4% 2% 16% 49% 28%

35-49 193 25% 27% 1% 7% 21% 49% 22%

50-64 179 24% 23% 1% 4% 16% 46% 32%

65+ 164 22% 21% 1% 4% 9% 47% 39%

Male 368 48% 49% 1% 5% 15% 49% 30%

Female 389 51% 51% 3% 5% 17% 47% 28%
Greater London 99 13% 14% 1% 11% 17% 47% 23%
South East 105 14% 14% 4% 6% 21% 52% 17%
South West 66 9% 9% 0% 8% 14% 50% 29%
East of England 62 8% 9% 2% 6% 6% 58% 27%
East Midlands 56 7% 7% 0% 5% 13% 43% 39%
West Midlands 68 9% 9% 4% 4% 12% 56% 24%
Yorkshire and the Humber 64 8% 8% 2% 3% 16% 53% 27%
North East 33 4% 4% 3% 0% 24% 33% 39%
North West 83 11% 11% 2% 1% 16% 52% 29%
Scotland 64 8% 8% 0% 0% 16% 33% 52%
Wales 39 5% 5% 0% 5% 28% 46% 21%
Northern Ireland 21 3% 3% 5% 10% 14% 19% 52%
Up to Secondary 227 30% 4% 4% 18% 43% 32%
Pre-University 272 36% 1% 5% 17% 47% 31%
University degree 258 34% 2% 7% 14% 53% 25%
Employed - Full time 290 38% 2% 7% 16% 51% 25%
Employed - Other 139 18% 3% 5% 20% 45% 27%
Retired 171 23% 1% 3% 11% 45% 41%
Student 44 6% 2% 7% 18% 52% 20%
Stay at home 41 5% 7% 10% 22% 39% 22%
Not working 75 10% 0% 1% 17% 51% 31%

Employment status2

χ2 (5) = 24.433, p = 
0.001

Age Group2 

χ2 (4) = 22.8, p = 
0.001 

Gender1

z = 1.462, p = 0.227

UK region2

χ2 (11) = 30.671, p = 
0.001

Education level2

χ2 (2) = 1.119, p = 
0.572



 

9 
 

The results of the non-parametric analysis (Table 2) showed statistically significant differences 238 
between categories for Age group, UK region, and Employment status. Pairwise comparisons (with 239 
adjusted significance using Bonferroni correction) highlighted the significant differences between 240 
age groups (18-24 and 65+, 35-49 and 65+), between Scotland and two other regions (Greater 241 
London, and South-East), and between retired respondents and three other employment categories 242 
(Stay-at-home, Employed – full time, Employed – other). Satisfaction was not statistically different 243 
for Gender or Education level. 244 

 245 
As significant differences arose for Age, Employment status and Region, we checked for 246 

associations between these categorical variables using Person Chi-squared tests to explore whether 247 
observed differences in CS might be due to confounding variables. Results of the Chi-squared tests 248 
showed statistically significant results for associations between all three pairs: Age and Employment 249 
status (χ2 (20) = 800.198, p < 0.001), Age and Region (χ2 (44) = 197.83, p = 0.022), and Employment 250 
status and Regions (χ2 (55) = 187.32, p = 0.001); indicating that in each case the variables were in 251 
some way related. 252 

  253 
The strongest association was between Age and Employment status categories due to a range of 254 

interactions including 44% of 18-24 year olds who were students, 60% of 25-49 year olds who were 255 
working full-time, and 86% of those over 65 years were retired. Comparing Regions and Age, data 256 
for the East of England region was skewed to the oldest age category (81% in 65+ age category) 257 
compared to the other regions (not including East of England, the proportion of respondents in 65+ 258 
age category was 15% on average, min = 3%, max = 23%, UK Census 2011 = 21%). With the East 259 
of England region excluded, the result was no longer significant (χ2 (40) = 55.03, p = 0.283) thus 260 
indicating a different age distribution was potentially confounding the CS results for East of England 261 
region. Similarly, for the comparison of Employment status and Region, there was a high proportion 262 
of Retired in the East of England sample (76%). With the 11 Regions (excluding East of England) 263 
the distribution of Employment was still significantly different ((χ2 (50) = 72.04, p = 0.022). 264 
Variation included higher proportions full-time employed in Yorkshire & Humber and Greater 265 
London (55% and 54% respectively), higher proportions not working in the North East (18%), 266 
higher proportions of students and working (other) in the West Midlands (26% and 13% 267 
respectively), and higher proportions of stay-at-home in Northern Ireland (19%). In summary, the 268 
statistical significance for the variables Age, Employment status, and Region that were detected 269 
through the non-parametric tests was potentially confounded by extraneous factors. 270 
 271 

4.2 Predicting Customer Satisfaction 272 
The ordinal logistic regression model was statistically significant, χ2(24) = 166.842, p < 0.001, a 273 

good fit Pearson χ2(2208) = 2306.810, p < 0.070 (non-significance indicated a good fit), and 274 
explained 21.8% (Nagelkerke R2) of the variance in CS. Furthermore, the model met the assumption 275 
of proportional odds χ2(48) = 58.317, p < 0.146 (non-significance indicated the assumption was 276 
met).  277 

 278 
The results of the regression model (Table 3) showed that the significant predictor variables were 279 

the degree to which respondents trusted their water utility to provide accurate information 280 
(positively predicted, Odds Ratios greater than 1.0), the frequency they contacted their water utility 281 
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or spoke about their water utility with friends or family (both negative predictors, Odds Ratios less 282 
than 1.0), the frequency of engagement with the water utility’s social media (positive), and three 283 
age categories (spanning 18 to 49 years old, all negatively predicted). None of the UK regions 284 
significantly predicted CS, however, we do note the high odds ratio for Scotland (possible positive 285 
predictor) and lower odds ratios for some regions (including Greater London, South-East, and East 286 
of England – all possible negative predictors). Despite noticeable odds ratios, regions also had large 287 
confidence intervals on the odds, meaning low precision and high uncertainty in the effects 288 
(Szumilas, 2010).  289 
  290 
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 291 
Table 3 Results of ordinal regression model predicting customer satisfaction using non-292 

technical factors 293 

Variable Variable category Sig. (p) 
Odds Ratio (with 

95% CI) 
Trust water utility to 

provide accurate 
information   

0.001 1.71 (1.5 - 1.95) 

Frequency of 
Engagement with water 

utility/s 

Read bill 0.142 1.1 (0.97 - 1.24) 

  Direct contact 0.018 0.78 (0.64 - 0.96) 
  Visited website 0.671 0.96 (0.8 - 1.16) 

  Engaged with social media 0.011 1.32 (1.06 - 1.65) 

  
Spoke about water utility/s with 

friends/family  
0.001 0.69 (0.58 - 0.83) 

Region Greater London 0.280 0.6 (0.21 - 1.68) 
  South East 0.121 0.48 (0.17 - 1.35) 
  South West 0.960 0.98 (0.33 - 2.86) 
  East of England 0.203 0.52 (0.17 - 1.56) 
  East Midlands 0.561 1.35 (0.45 - 4.05) 
  West Midlands 0.587 0.76 (0.26 - 2.23) 
  Yorkshire and the Humber 0.736 0.85 (0.29 - 2.47) 
  North East 0.756 1.19 (0.36 - 3.87) 
  North West 0.564 0.76 (0.27 - 2.16) 
  Scotland 0.210 1.87 (0.64 - 5.49) 
  Wales 0.389 0.63 (0.2 - 1.97) 

Age 18 - 24 0.000 0.35 (0.2 - 0.62) 
  25-34 0.040 0.55 (0.32 - 0.98) 
  35-49 0.001 0.43 (0.26 - 0.72) 
  50-64 0.123 0.69 (0.43 - 1.11) 

Gender Female 0.497 0.9 (0.67 - 1.22) 
Education No degree 0.792 1.08 (0.77 - 1.51) 

Employment Not employed 0.655 1.04 (0.77 - 1.4) 

Notes: CI is confidence interval. Reference categories not included in table (Northern Ireland, age 65+). Threshold 294 
values (reference category is extremely satisfied): Category 1 (unsatisfied), odds = 0.08 (0.02 - 0.25), p = 0.001. 295 
Category 2 (neither unsatisfied nor satisfied), odds = 0.36 (0.11 - 1.14) p = 0.059. Category 3 (somewhat satisfied) 296 
odds = 4.26 (1.35 - 13.46), p = 0.007. 297 

 298 

5 Discussion 299 

Customer satisfaction (CS) is an important, albeit abstract, expression of customer perceptions of 300 
water service delivery. Through understanding CS, water utilities and regulators can identify areas 301 
for improvement in both the technical aspects (e.g. measurable water service parameters) and non-302 
technical aspects (qualities associated with how the service provider operates) of domestic water 303 
and wastewater services. In this research we explored CS with water and wastewater services in the 304 
UK and whether satisfaction varied based on the perceived trustworthiness, frequency, or method 305 
of customer communications. The insights gained from exploring the relationship between CS and 306 
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different variables (e.g. demographic categories, regional contexts, different modes of 307 
communication) can help inform the actions that regulators and water utilities take. Specifically, 308 
through developing communication strategies premised on accurate, high quality and timely 309 
communications, water utilities (and regulators) can intervene in ways that can strengthen the 310 
complementary and interrelated concepts of satisfaction and trust. 311 

  312 
Across our UK sample, most respondents reported that they were satisfied with their water and 313 

wastewater services (77%). Moreover, only a small proportion said they were not satisfied (7%). 314 
Whilst not directly comparable due to the use of different rating scales and different survey questions, 315 
the overall satisfaction level of our respondents can be located within previous CS results obtained 316 
by the water industry in the UK (see section 2 for more details). For example, recently published 317 
results of a survey undertaken for Ofwat and CCW (Savanta, 2022) found that satisfaction with the 318 
quality of water services was 65% and 56% with wastewater and drainage services (noting that 319 
satisfied was defined as 8 and above on a 1 to 10 rating scale), with higher satisfaction in older age 320 
groups, northern geographies, higher-income groups, customers with water meters, and those not 321 
living in urban areas. We recognize some limitations to our approach, as we took an overall 322 
assessment of CS rather than attempting to measure dimensionality. However, due to the complex 323 
and somewhat abstract nature of service quality (Bai et al., 2008; Brady & Cronin, 2001) and the 324 
range of services that water utilities provide, we suggest that there are also benefits to using more 325 
simplified heuristics: a view supported by research that has shown that a single-item CS measure 326 
may provide as much information as large multi-item scales (Garbarino & Johnson, 1999). A further 327 
limitation is that we did not assess customer expectations of water and wastewater services and 328 
therefore we cannot say whether those expectations were either met (or not) through their 329 
experiences, and how that influenced satisfaction. A future line of research could investigate how 330 
antecedent expectations underpin, and potentially link, evaluations of satisfaction and trust. 331 

 332 
Looking at the demographic factors, CS was associated to some extent with employment status 333 

and geographic region but more so with age, which was the only demographic variable predicting 334 
CS in the regression model. Gender and level of education did not predict CS in the regression 335 
analysis and their categories were not significantly different in the non-parametric tests. Our 336 
findings are in keeping with other research indicating the more case-based nature of demographics 337 
associated with satisfaction (Dogaru et al., 2009; Doria, 2010) and the limited effect of gender in 338 
particular (Benameur et al., 2022; Dogaru et al., 2009; García-Rubio et al., 2016; Hormann, 2016; 339 
Romano & Masserini, 2020), although gender has been found to delineate differences in perception 340 
of water services in the UK (Accent, 2021). The regional variations we found in non-parametric 341 
tests matched other measures of satisfaction with water utility services, indicating higher levels of 342 
satisfaction in Scotland (as found by the UK CS Index, ICS 2021) and differential performance 343 
across England particularly with lower levels of satisfaction in London and across the south (see 344 
Accent 2021). However, we also note that geographic region did not significantly predict CS in our 345 
regression model and that differences may, at least in part, be confounded by variations in regional 346 
age demographics (or other factors). Other research discusses how regional differences in CS can 347 
be driven by perceptions of water resource management and water service governance, such as the 348 
ownership model (García-Rubio et al., 2016; Romano & Masserini, 2020) and perceptions of other 349 
prominent water issues such as leakage or drought management (Cashman, 2006; Dessai & Sims, 350 
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2010; Goodwin et al., 2018; Russell-Verma et al., 2015). We also note from this study (although we 351 
cannot confirm) that regional differences in the complexity of water and wastewater service 352 
provision may be a relevant contextual factor. For example, in the South-East, satisfaction scores 353 
tend to be lower where the number of water utilities (particularly water-only companies) is highest.   354 

 355 
Our results regarding age-based CS heterogeneity complement similar findings in water sector 356 

customer research in the UK where older age groups are the most satisfied (Accent, 2021; Savanta, 357 
2022). Elsewhere, studies in water service satisfaction have also found lower satisfaction in younger 358 
age groups, for example, Ochoo et al. (2017) reported that Canadian respondents under the age of 359 
50 tended to be less satisfied with their water quality than older respondents. This difference might 360 
be linked to factors such as financial stress, job insecurity and other psychological and social-361 
gradient factors (Power et al., 2002). We conclude that, as younger age groups tend to give lower 362 
ratings to their satisfaction with water services and they tend to be less engaged (for example, read 363 
their bills infrequently - Savanta, 2022), there are opportunities to support trust-building, service 364 
legitimization, and CS through improving engagement. 365 

 366 
Looking at the non-technical aspects of services, the literature is clear on the importance for water 367 

and wastewater service providers to establish their trustworthiness and credibility with the public 368 
(Doria, 2010; Jabłoński & Jabłoński, 2019) but less clear on the nature of the link between trust and 369 
satisfaction. Adding to a growing body of research (Delpla et al., 2020; Hormann, 2016; Shinde, 370 
Hirayama, & Itoh, 2013), we also found that the degree to which respondents thought their water 371 
utility could be trusted in providing accurate information had a strong positive statistical association 372 
with CS. This is thought to be the first time such a link has been empirically established in research 373 
relating to the UK water sector and is, therefore, a contribution of this study. We acknowledge that 374 
there is no clear precedence in the relationship between trust and satisfaction, nor clear causality, as 375 
they are interrelated concepts (Chen et al., 2015; Islam et al., 2021; Welch et al., 2005), but we have 376 
taken a stance on this for the purposes of statistical modelling. Similarly, trust is often linked to the 377 
perception of risk, yet the causal order of this relationship is not clear and may vary according to 378 
the case (Doria, 2010). Whilst establishing trust is desirable, it may not be easy. For instance, some 379 
have argued that many people’s natural position towards water utilities is one of distrust (Doria et 380 
al., 2009), and that private water companies in particular are suspected of being more concerned 381 
with profits than service quality (Doria, 2010). Recent customer research in the UK found that many 382 
customers do not trust their water utility to keep them informed about service choices that could 383 
help them or to fix problems (Savanta, 2022). This could help explain some of the regional 384 
differences in satisfaction observed in our results (e.g., between Scotland, where the utility is 385 
publicly owned, and the South-East, where utilities are privatized) but this is not conclusive. Our 386 
findings suggest that initiatives designed to improve trust in the communication from water utilities 387 
could create corresponding improvements in CS (or, potentially vice versa). This premise is 388 
supported by findings from the marketing literature that show satisfaction and trust are 389 
complementary and that honest, accurate and timely communications have a strong effect on both 390 
trust and satisfaction (Selnes, 1998).  391 

 392 
Communication and engagement can also contribute to the legitimization of water services and 393 

technologies within their social contexts (Harris-Lovett et al., 2015). Our results on the 394 
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characteristics of engagement (perceived credibility and accuracy of information, frequency and 395 
mode of communication) with the public raise several points for discussion. We found that 396 
respondents who contacted their water utility or spoke to friends or family more frequently about 397 
their water services negatively predicted satisfaction. The first point is unsurprising, as people who 398 
contact their water utility frequently do so because they have a problem. The second finding adds 399 
to literature suggesting that receiving negative interpersonal information from family members or 400 
friends relates to negative perceptions of service quality (Doria et al., 2009) but also indicates that 401 
conversations around water and wastewater services are more likely catalyzed by something going 402 
wrong rather than business-as-usual. We also found, however, that engagement with a water utility’s 403 
social media positively predicted satisfaction. Again, this relationship is not definitively causal. This 404 
finding resonates with results from the most recent UK CS Index, which show the rising prominence 405 
of online engagement (including websites, web chats, and social media), increasing levels of CS 406 
with online channels of communication, and a rise in CS in younger age groups (ICS, 2022).   407 

 408 
In summary, our findings suggest that CS (and potentially trust) could be supported by proactively 409 

engaging and communicating with the public through online channels such as social media, which 410 
may be particularly beneficial for engaging younger age groups. The water industry is already 411 
making strides in this field by mapping out methods of digital customer engagement to help improve 412 
the customer experience (Sarni et al., 2019). So, while trust might be hard to shift through occasional 413 
factual communications (such as water quality reports, Johnson 2003), social media campaigns 414 
might have some role to play in the longer-run in improving engagement and CS (particularly in 415 
younger age groups), under the caveat that social media more generally is also vulnerable to the 416 
spread misinformation that can foster distrust (Limaye et al., 2020). Emerging findings elsewhere 417 
suggest opportunities to explore the use of interactive data through digital water sensors and smart 418 
water meters as ways to promote transparency and perceived procedural fairness to help build trust 419 
and improve satisfaction (Beal & Flynn, 2015; Goulas et al., 2022)  420 

 421 

6 Conclusions 422 

In this research, we explored the interlinkages between customer satisfaction, demographic 423 
characteristics, and non-technical aspects of water and wastewater services (with a specific focus 424 
on communication with the utility and trust). In a survey undertaken with UK water customers, we 425 
found that the majority of respondents were satisfied with their water and wastewater services. 426 
The statistical analysis highlighted significant differences in the level of satisfaction by region, age 427 
group, and employment status, which corresponded with results from other UK-based customer 428 
research. We found that the degree to which respondents thought their water utility could be 429 
trusted in providing accurate information had a strong positive statistical association with CS 430 
levels. This finding was in accord with research on the role of trust-building and how this can be 431 
supported through communications. Moreover, we suggest that credible and timely 432 
communications can contribute to the legitimization of water services and technologies within 433 
their social contexts. 434 
 435 
We found that respondents who had contacted their water utility or spoken to friends or family 436 
about their water service provider were less likely to be satisfied. These findings were aligned 437 
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with other research that has highlighted, firstly, that people who contact their water utility will 438 
often do so because they have a problem, and secondly, that the sharing of information between 439 
family or friends tends to be prompted by negative experiences. On the other hand, we found 440 
engagement with a water utility’s social media positively predicted satisfaction. As younger age 441 
groups tend to give lower ratings to their satisfaction with water services and tend to be less 442 
engaged, there are opportunities to engage with this segment of the public through online 443 
platforms and social media. This type of interaction may help water utilities engage with the 444 
multi-dimensionality of CS and the interconnectedness of trust with the customer experience more 445 
generally. 446 
 447 

Without overlooking the influence of improving the technical aspects of water and wastewater 448 
services, water utilities can look to engage with CS by focusing on how people perceive customer 449 
communications. Moreover, by focusing on building trust and through customer engagement and 450 
communications, water utilities can develop their understandings of people’s perceptions of 451 
service quality and the overall customer experience. Drawing together our findings relating to age, 452 
perceptions of trust in communications, and the potential link between engaging with a water 453 
utility’s social media and customer satisfaction, we conclude that the water industry in the UK 454 
(and in other countries with comparable water management contexts) could benefit from pursuing 455 
the development of diverse customer engagement methods (that are customized to demographic 456 
and regional differences as well as local water governance contexts). In the longer-term, more 457 
diverse and inclusive engagement methods can help to positively influence perceptions of 458 
trustworthiness and customer satisfaction coincidently. 459 

 460 

Data access statement 461 

The data underpinning this study was collected with approval from the Cranfield University 462 
Research Ethics System. The data is available at: https://doi.org/10.17862/cranfield.rd.22147367.v1 463 

 464 

References 465 

Accent. (2021). C-MeX and D-MeX Final Report. https://www.ofwat.gov.uk/publication/accent-466 
report-c-mex-and-d-mex-2020-21/ 467 

Al-Ghuraiz, Y., & Enshassi, A. (2006). Customers’ satisfaction with water supply service in the 468 
Gaza Strip. Building and Environment, 41(9), 1243–1250. 469 
https://doi.org/10.1016/j.buildenv.2005.04.028 470 

Arnell, N. W. (2004). Climate change and global water resources: SRES emissions and socio-471 
economic scenarios. Global Environmental Change, 14(1), 31–52. 472 
https://doi.org/10.1016/j.gloenvcha.2003.10.006 473 

Arthur, S., Crow, H., Pedezert, L., & Karikas, N. (2009). The holistic prioritisation of proactive 474 
sewer maintenance. Water Science and Technology, 59(7), 1385–1396. 475 
https://doi.org/10.2166/wst.2009.134 476 

Bai, C., Lai, F., Chen, Y., & Hutchinson, J. (2008). Conceptualising the perceived service quality 477 
of public utility services: A multi-level, multi-dimensional model. Total Quality Management and 478 
Business Excellence, 19(10), 1055–1070. https://doi.org/10.1080/14783360802264228 479 

https://doi.org/10.17862/cranfield.rd.22147367.v1


 

16 
 

Beal, C. D., & Flynn, J. (2015). Toward the digital water age: Survey and case studies of 480 
Australian water utility smart-metering programs. Utilities Policy, 32, 29–37. 481 
https://doi.org/10.1016/j.jup.2014.12.006 482 

Benameur, T., Benameur, N., Saidi, N., Tartag, S., Sayad, H., & Agouni, A. (2022). Predicting 483 
factors of public awareness and perception about the quality, safety of drinking water, and pollution 484 
incidents. Environmental Monitoring and Assessment, 194(1). https://doi.org/10.1007/s10661-485 
021-09557-2 486 

Boretti, A., & Rosa, L. (2019). Reassessing the projections of the World Water Development 487 
Report. Npj Clean Water, 2(1), 15. https://doi.org/10.1038/s41545-019-0039-9 488 

Brady, M. K., & Cronin, J. J. (2001). Some new thoughts on conceptualizing perceived service 489 
quality: A hierarchical approach. Journal of Marketing, 65(3), 34–49. 490 
https://doi.org/10.1509/jmkg.65.3.34.18334 491 

Brouwer, S., van der Wielen, P. W. J. J., Schriks, M., Claassen, M., & Frijns, J. (2018). Public 492 
participation in science: The future and value of citizen science in the drinking water research. 493 
Water (Switzerland), 10(3), 1–15. https://doi.org/10.3390/w10030284 494 

Byrne, B. M. (2010). Structural Equational Modeling with AMOS (2nd ed.). Routledge. 495 
Cashman, A. (2006). Water regulation and sustainability 1997-2001: Adoption or adaptation? 496 

Geoforum, 37(4), 488–504. https://doi.org/10.1016/j.geoforum.2005.05.005 497 
CCW. (2020). Water Matters: Highlights Report 2020. Birmingham: The Consumer Council for 498 

Water. 499 
Chang, C. S., Chen, S. Y., & Lan, Y. T. (2013). Service quality, trust, and patient satisfaction in 500 

interpersonal-based medical service encounters. BMC Health Services Research, 13(1). 501 
https://doi.org/10.1186/1472-6963-13-22 502 

Chen, Y. S., Lin, C. Y., & Weng, C. S. (2015). The influence of environmental friendliness on 503 
green trust: The mediation effects of green satisfaction and green perceived quality. Sustainability 504 
(Switzerland), 7(8), 10135–10152. https://doi.org/10.3390/su70810135 505 

Chenoweth, J., Barnett, J., Capelos, T., Fife-Schaw, C., & Kelay, T. (2010). Comparison of 506 
Consumer Attitudes Between Cyprus and Latvia: An Evaluation of Effect of Setting on Consumer 507 
Preferences in the Water Industry. Water Resources Management, 24(15), 4339–4358. 508 
https://doi.org/10.1007/s11269-010-9662-4 509 

Daniel, W.W. & Cross, C.L. (2018). Biostatistics: A Foundation for Analysis in the Health 510 
Sciences, 11th Edition. Wiley. ISBN: 978-1-119-49657-1 511 

De Jonge, J., Van Trijp, H., Jan Renes, R., & Frewer, L. (2007). Understanding consumer 512 
confidence in the safety of food: Its two-dimensional structure and determinants. Risk Analysis, 513 
27(3), 729–740. https://doi.org/10.1111/j.1539-6924.2007.00917.x 514 

Delpla, I., Legay, C., Proulx, F., & Rodriguez, M. J. (2020). Perception of tap water quality: 515 
Assessment of the factors modifying the links between satisfaction and water consumption 516 
behavior. Science of the Total Environment, 722, 137786. 517 
https://doi.org/10.1016/j.scitotenv.2020.137786 518 

Denantes, J., & Donoso, G. (2021). Factors influencing customer satisfaction with water service 519 
quality in Chile. Utilities Policy, 73. https://doi.org/10.1016/j.jup.2021.101295 520 

Dessai, S., & Sims, C. (2010). Public perception of drought and climate change in southeast 521 
england. Environmental Hazards, 9(4), 340–357. https://doi.org/10.3763/ehaz.2010.0037 522 

Dogaru, D., Zobrist, J., Balteanu, D., Popescu, C., Sima, M., Amini, M., & Yang, H. (2009). 523 



 

17 
 

Community perception of water quality in a mining-affected area: A case study for the Certej 524 
catchment in the Apuseni Mountains in Romania. Environmental Management, 43(6), 1131–1145. 525 
https://doi.org/10.1007/s00267-008-9245-9 526 

Dolnicar, S., & Schäfer, A. I. (2009). Desalinated versus recycled water: public perceptions and 527 
profiles of the accepters. Journal of Environmental Management, 90(2), 888–900. 528 
https://doi.org/10.1016/j.jenvman.2008.02.003 529 

Donkor, E. A. (2013). Effect of customer satisfaction on water utility business performance. 530 
Journal - American Water Works Association, 105(10), 63–64. 531 
https://doi.org/10.5942/jawwa.2013.105.0114 532 

Doria, M. D. F. (2006). Bottled water versus tap water: Understanding consumer’s preferences. 533 
Journal of Water and Health, 4, 271–276. https://doi.org/10.2166/wh.2006.008 534 

Doria, M. D. F. (2010). Factors influencing public perception of drinking water quality. Water 535 
Policy, 12(1), 1–19. https://doi.org/10.2166/wp.2009.051 536 

Doria, M. D. F., Pidgeon, N., & Hunter, P. R. (2009). Perceptions of drinking water quality and 537 
risk and its effect on behaviour: a cross-national study. Science of the Total Environment, 407(21), 538 
5455–5464. https://doi.org/10.1016/j.scitotenv.2009.06.031 539 

Doron, U., Teh, T. H., Haklay, M., & Bell, S. (2011). Public engagement with water conservation 540 
in London. Water and Environment Journal, 25, 555–562. https://doi.org/10.1111/j.1747-541 
6593.2011.00256.x 542 

Ellawala, K. C., & Priyankara, D. P. M. P. (2016). Consumer satisfaction on quantity and quality 543 
of water supply: A study in Matara, southern Sri Lanka. Water Practice and Technology, 11(3), 544 
678–689. https://doi.org/10.2166/wpt.2016.073 545 

Fattahi, P., Kherikhah, A., Sadeghian, R., Zandi, S., & Fayyaz, S. (2011). An evaluation model 546 
for measuring customer satisfaction levels in a water supply domain: Case study - Water supply in 547 
Hamedan. Water Policy, 13(4), 490–505. https://doi.org/10.2166/wp.2010.123 548 

Fielding, K. S., Dolnicar, S., & Schultz, T. (2018). Public acceptance of recycled water. 549 
International Journal of Water Resources Development, 0627, 1–36. 550 
https://doi.org/10.1080/07900627.2017.1419125 551 

Fife-Schaw, C., Kelay, T., Vloerbergh, I., Chenoweth, J., Morrison, G., & Lundéhn, C. (2007). 552 
Consumer preferences: An overview. In Techneau WA 6 Measuring customer preferences for 553 
drinking water services. Deliverable D6.2.1. https://doi.org/10.1089/cap.2006.17103 554 

Garbarino, E., & Johnson, M. S. (1999). The Different Roles of Satisfaction, Trust, and 555 
Commitment in Customer Relationships. Journal of Marketing, 63(2), 70–87. 556 
https://doi.org/10.1177/002224299906300205 557 

García-Rubio, M. A., Tortajada, C., & González-Gómez, F. (2016). Privatising Water Utilities 558 
and User Perception of Tap Water Quality: Evidence from Spanish Urban Water Services. Water 559 
Resources Management, 30(1), 315–329. https://doi.org/10.1007/s11269-015-1164-y 560 

Gleick, P.H. (2018), Transitions to freshwater sustainability, Proceedings of the National 561 
Academy of Sciences (PNAS), 115(36), 8863-8871, https://doi.org/10.1073/pnas.1808893115 562 

Goodwin, D., Raffin, M., Jeffrey, P., & Smith, H. M. (2018). Evaluating media framing and 563 
public reactions in the context of a water reuse proposal. International Journal of Water Resources 564 
Development, 34(6), 848–868. https://doi.org/10.1080/07900627.2017.1347085 565 

Goulas, A., Goodwin, D., Shannon, C., Jeffrey, P., & Smith, H. M. (2022). Public Perceptions of 566 
Household IoT Smart Water “Event” Meters in the UK—Implications for Urban Water Governance. 567 



 

18 
 

Frontiers in Sustainable Cities, 4(February). https://doi.org/10.3389/frsc.2022.758078 568 
Grönroos, C. (1984). A Service Quality Model and its Marketing Implications. European 569 

Journal of Marketing, 18(4), 36–44. 570 
Haider, H., Sadiq, R., & Tesfamariam, S. (2014). Performance indicators for small-and medium-571 

sized water supply systems: A review. Environmental Reviews, 22(1), 1–40. 572 
https://doi.org/10.1139/er-2013-0013 573 

Haider, H., Sadiq, R., & Tesfamariam, S. (2016). Risk-Based Framework for Improving 574 
Customer Satisfaction through System Reliability in Small-Sized to Medium-Sized Water Utilities. 575 
Journal of Management in Engineering, 32(5), 04016008. https://doi.org/10.1061/(asce)me.1943-576 
5479.0000435 577 

Hall, J. W., & Borgomeo, E. (2013). Risk-based principles for defining and managing water 578 
security. Philosophical Transactions. Series A, Mathematical, Physical, and Engineering Sciences, 579 
371(2002), 20120407. https://doi.org/10.1098/rsta.2012.0407 580 

Harris-Lovett, S., Binz, C., Sedlak, D. L., Kiparsky, M., & Truffer, B. (2015). Beyond User 581 
Acceptance: A Legitimacy Framework for Potable Water Reuse in California. Environmental 582 
Science & Technology, 49, 7552–7561. https://doi.org/10.1021/acs.est.5b00504 583 

Hartmann, P., & Apaolaza Ibáñez, V. (2007). Managing customer loyalty in liberalized 584 
residential energy markets: The impact of energy branding. Energy Policy, 35(4), 2661–2672. 585 
https://doi.org/10.1016/j.enpol.2006.09.016 586 

Hormann, K. (2016). Consumer Satisfaction with Water, Wastewater and Waste Services in 587 
Portugal [NOVA University Lisbon]. http://hdl.handle.net/10362/16586 588 

Hurlimann, A., Hemphill, E., Mckay, J., & Geursen, G. (2008). Establishing components of 589 
community satisfaction with recycled water use through a structural equation model. Journal of 590 
Environmental Management, 88, 1221–1232. https://doi.org/10.1016/j.jenvman.2007.06.002 591 

ICS. (2021). UK Customer Satisfaction Index - The state of customer satisfaction in the UK 592 
(Issue January). London: The Institute of Customer Service. 593 

ICS. (2022). UK Customer Satisfaction Index - The state of customer satisfaction in the UK 594 
(Issue January). London: The Institute of Customer Service. 595 

Islam, T., Islam, R., Pitafi, A. H., Xiaobei, L., Rehmani, M., Irfan, M., & Mubarak, M. S. (2021). 596 
The impact of corporate social responsibility on customer loyalty: The mediating role of corporate 597 
reputation, customer satisfaction, and trust. Sustainable Production and Consumption, 25, 123–598 
135. https://doi.org/10.1016/j.spc.2020.07.019 599 

Jabłoński, A., & Jabłoński, M. (2019). Trust as a key factor in shaping the social business model 600 
of water supply companies. Sustainability (Switzerland), 11(20), 1–48. 601 
https://doi.org/10.3390/su11205805 602 

Johnson, B. B. (2003). Do reports on drinking water quality affect customers’ concerns? 603 
Experiments in report content. Risk Analysis, 23(5), 985–998. https://doi.org/10.1111/1539-604 
6924.00375 605 

Larsen, T. A., Hoffmann, S., Lüthi, C., Truffer, B., & Maurer, M. (2016). Emerging solutions to 606 
the water challenges of an urbanizing world. Science, 352(6288), 928–933. 607 
https://doi.org/10.1126/science.aad8641 608 

Lebrero, R., Bouchy, L., Stuetz, R., & Muǹoz, R. (2011). Odor assessment and management in 609 
wastewater treatment plants: A review. In Critical Reviews in Environmental Science and 610 
Technology (Vol. 41, Issue 10). https://doi.org/10.1080/10643380903300000 611 



 

19 
 

Limaye, R. J., Sauer, M., Ali, J., Bernstein, J., Wahl, B., Barnhill, A., & Labrique, A. (2020). 612 
Building trust while influencing online COVID-19 content in the social media world. The Lancet 613 
Digital Health, 2(6), e277–e278. https://doi.org/10.1016/S2589-7500(20)30084-4 614 

Martínez-Gomariz, E., Guerrero-Hidalga, M., Forero-Ortiz, E., & Gonzalez, S. (2021). Citizens’ 615 
Perception of Combined Sewer Overflow Spills into Bathing Coastal Areas. Water, Air, and Soil 616 
Pollution, 232(9), 1–20. https://doi.org/10.1007/s11270-021-05305-x 617 

Mekonnen, M. M., & Hoekstra, A. Y. (2016). Sustainability: Four billion people facing severe 618 
water scarcity. Science Advances, 2(2), 1–7. https://doi.org/10.1126/sciadv.1500323 619 

Monks, I. R., Stewart, R. A., Sahin, O., Keller, R. J., & Prevos, P. (2021). Towards understanding 620 
the anticipated customer benefits of digital water metering. Urban Water Journal, 18(3), 137–150. 621 
https://doi.org/10.1080/1573062X.2020.1857800 622 

Morgeson, F. V., Vanamburg, D., & Mithas, S. (2011). Misplaced trust? Exploring the structure 623 
of the e-government-citizen trust relationship. Journal of Public Administration Research and 624 
Theory, 21(2), 257–283. https://doi.org/10.1093/jopart/muq006 625 

Neto, A. S. S., Reis, M. R. C., Coimbra, A. P., Soares, J. C. V, & Calixto, W. P. (2022). Measure 626 
of Customer Satisfaction in the Residential Electricity Distribution Service Using Structural 627 
Equation Modeling. Energies, 746(15), 1–30. https://doi.org/https:// doi.org/10.3390/en15030746 628 

Norman, G. (2010). Likert scales, levels of measurement and the “laws” of statistics. Advances 629 
in Health Science Education, 15, 625–632. https://doi.org/10.1007/s10459-010-9222-y 630 

Ochoo, B., Valcour, J., & Sarkar, A. (2017). Association between perceptions of public drinking 631 
water quality and actual drinking water quality: A community-based exploratory study in 632 
Newfoundland (Canada). Environmental Research, 159(September), 435–443. 633 
https://doi.org/10.1016/j.envres.2017.08.019 634 

Ofwat. (2020). Customer measure of experience ( C-MeX ) – guidance for the 2020-25 period 635 
(Issue March). Birmingham: Ofwat. 636 

Ojo, V. O. (2011). Customer satisfaction: a framework for assessing the service quality of urban 637 
water service providers in Abuja, Nigeria. 396. https://dspace.lboro.ac.uk/2134/9133%0A 638 

Power, C., Stansfeld, S. A., Matthews, S., Manor, O., & Hope, S. (2002). Childhood and 639 
adulthood risk factors for socio-economic differentials in psychological distress: Evidence from 640 
the 1958 British birth cohort. Social Science and Medicine, 55(11), 1989–2004. 641 
https://doi.org/10.1016/S0277-9536(01)00325-2 642 

Prevos, P. (2017). The Invisible Water Utility. Employee Behaviour and Customer Experience 643 
in Service-Dominant Logic. SSRN Electronic Journal, July. https://doi.org/10.2139/ssrn.2979902 644 

Robak, A. (2021). Perceived vs measured water supply service: evidence from New Zealand. 645 
International Journal of Water Resources Development, 00(00), 1–26. 646 
https://doi.org/10.1080/07900627.2021.1940105 647 

Romano, G., & Masserini, L. (2020). Factors affecting customers’ satisfaction with tap water 648 
quality: Does privatisation matter in Italy? Journal of Cleaner Production, 258, 120593. 649 
https://doi.org/10.1016/j.jclepro.2020.120593 650 

Russell-Verma, S., Smith, H. M., & Jeffrey, P. (2015). Public views on drought mitigation : 651 
Evidence from the comments sections of on-line news sources. Urban Water Journal, 1–9. 652 
https://doi.org/10.1080/1573062X.2014.993998 653 

Salmeron, R. Garcia C.B. & Garcia J. Variance Inflation Factor and Condition Number in 654 
multiple linear regression. Journal of Statistical Computation and Simulation 88(12), 2365-2384, 655 



 

20 
 

https://doi.org/10.1080/00949655.2018.1463376 656 
Sarni, W., White, C., Webb, R., Cross, K., & Glotzbach, R. (2019). Digital water: Industry 657 

leaders chart the transformation journey. International Water Association and Xylem Inc. 658 
https://doi.org/10.4324/9780429439278 659 

Savanta. (2022). Customer spotlight: People’ s views and experiences of water Prepared for 660 
CCW and Ofwat (Issue April). London: Savanta. https://www.ofwat.gov.uk/publication/ccw-and-661 
ofwat-customer-spotlight-savanta-online-questionnaire/ 662 

Selnes, F. (1998). Antecedents and consequences of trust and satisfaction in buyer‐seller 663 
relationships. European Journal of Marketing, 32(3/4), 305–322. 664 
https://doi.org/10.1108/03090569810204580 665 

Shinde, V. R., Hirayama, N., & Itoh, S. (2013). Development of evaluation model for consumers’ 666 
satisfaction of water supply service. WIT Transactions on Ecology and the Environment, 178, 215–667 
223. https://doi.org/10.2495/WS130181 668 

Shinde, V. R., Hirayama, N., Mugita, A., & Itoh, S. (2013). Revising the existing Performance 669 
Indicator system for small water supply utilities in Japan. Urban Water Journal, 10(6), 377–393. 670 
https://doi.org/10.1080/1573062X.2012.739628 671 

Szumilas, M. (2010). Explaining odds ratios. Journal of the Canadian Academy of Child and 672 
Adolescent Psychiatry, 19(3), 227–229. https://pubmed.ncbi.nlm.nih.gov/20842279 673 

Utility Regulator. (2021). Water & Sewerage Services Price Control 2021-27. Belfast: Utility 674 
Regulator. 675 

Weisner, M. L., Root, T. L., Harris, M. S., Mitsova, D., & Liu, W. (2020). The complexities of 676 
trust between urban water utilities and the public. Sustainable Water Resources Management, 6(3), 677 
1–12. https://doi.org/10.1007/s40899-020-00407-6 678 

Welch, E. W., Hinnant, C. C., & Moon, M. J. (2005). Linking citizen satisfaction with e-679 
government and trust in government. Journal of Public Administration Research and Theory, 15(3), 680 
371–391. https://doi.org/10.1093/jopart/mui021 681 

WICS. (2021). Scottish Water’s Performance 2020-21 (Issue December). Stirling: Water 682 
Industry Commission for Scotland. 683 

Winship, C., & Mare, R. D. (1984). Regression Models with Ordinal Variables. American 684 
Sociological Review, 49(4), 512. https://doi.org/10.2307/2095465 685 

 686 


	1. Introduction
	2 Water services in the UK and customer satisfaction levels
	3 Methods
	3.1 Survey instrument and respondents
	3.2 Research design and variables
	3.3 Statistical analysis

	4 Results and analysis
	4.1 Sample descriptive statistics and analysis
	4.2 Predicting Customer Satisfaction

	5 Discussion
	6 Conclusions
	Data access statement
	References



