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Abstract: The increasing world population and climate change are major concerns for the supply
of water needs. Understanding user behavior facilitates the development of effective strategies of
domestic water management. This research applied a questionnaire survey and data analysis methods
to analyze the water consumption behavior of tenants in a multicultural urban area, dominated
by immigrants of different ethnic origins, in the city of Växjö in Sweden. Results showed that the
majority of the studied participants perceived themselves to be environmentally friendly. They
reported to be engaged in water conservation activities quite often, but analysis showed that they
did not have accurate perceptions of their water consumption. Positive attitudes towards water
conservation and self-reported water conservation activities significantly but negatively influenced
respondents’ actual water consumption, i.e., water consumption was higher. Subjective norms did
not have a significant influence. The results also revealed that individual measurement and debit
positively influenced, i.e., reduced, actual water consumption. Therefore, water management systems
should include an individual measurement and debit system combined with a visualization system
to enable tenants to monitor the quantity and cost of their water consumption.

Keywords: behavior-influencing factor; water consumption; pathway analysis

1. Introduction

Sustainable water management is one of humanity’s top ten challenges for the next
50 years [1], especially in the context of urban sustainability [2]. Climate change and
increasing population are known as major causes of imbalances in the supply and demand
in urban water systems [3]. Water demand increases with increases in temperature [4],
while the water supply might decline because of climate change [3]. Additionally, the
world population has increased from 2.5 billion in 1950 [5] to 7.68 billion in 2020 [6]
and is predicted to reach 11 billion [7] by 2100. Increased population and increasing
quality of life have increased water demand by six-fold over the past 100 years [8]. Hence,
reduction of water demand has been considered an important section of water management
programs [9,10].

The European Union (EU) has had a population increase of around 24% in recent
decades, from 400 million in the 1960s to 497 million in 2007 [11], but water use has declined
in many geographical regions. Eastern European countries such as Bulgaria, the Czech
Republic, Hungary, Poland, Romania, Slovenia, and Slovakia have reduced water use
by about 37% between the years 1990 and the period 2002–2005 [11]. Household water
consumption in Western Europe shows a similar trend, but with a lower reduction. The
reduction has taken place through water-saving measures, reduction of leakages, and better
water management knowledge. Water consumption in Southern Europe and Turkey has
increased due to increased tourism, as well as the increased population in Turkey [11].

About 87% of Sweden’s population is connected to the municipal water and sewer
network. Individual wells are not included in the municipal drinking water network [12].
As is the case in most developed countries, drinking water in Sweden is not only used
for drinking but is used for others purposes in the household, such as showering, toilet
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flushing, washing, and cooking [13]. The total water use in Sweden in 2015 was five
percent lower compared to the consumption in 2010. The reduction was mainly in agricul-
ture and the manufacturing industry, while the decrease was around two percent in the
households [14]. The decrease in the household water consumption is due to increased
environmental awareness and, especially, low-flush toilets and efficient dishwashers and
washing machines [15].

Understanding user behavior can help in developing strategies to reduce the envi-
ronmental impacts of resource use, e.g., water [16,17]. Most water-related behaviors in
households are specific routines formed by multiple factors that are shared within certain
groups of people [18]. Examples of such factors include sociodemographic and economic
factors, dwelling types, attitudes and knowledge, and infrastructure [19]. Householders’
water-related decisions are impacted by preferences and habits that are rooted in the norms
and beliefs of certain cultural contexts [20,21]. Thus, decision-making is based on “funda-
mentally cultural” values [20]. While water managers and researchers have understood
that water demand is impacted by routines and internalized norms influenced by the
sociocultural backgrounds of users [22], little is known about factors of water use patterns
related to ethnic diversity. As multicultural urban areas, i.e., householders with different
ethnic origins, are becoming more common in many urban areas [23], understanding the
influence of ethnic origins on water use behavior can contribute to developing strategies to
reduce water consumption. It is important to consider cultural diversity in sustainable wa-
ter use and management programs in order to effectively translate management strategies
into everyday practices with regard to social justice and equity [24].

In today’s world, public resource conservation strategies are mainly dominated by
experts such as economists, ecologists, engineers, and so on, and the main outcome is
usually an estimation of supply and demand of future resources reported in terms of global,
regional, or national needs [25]. In such approaches, which Shove calls “environment-
centered” inquiry, two models of humans are considered [25]. The first model assumes
humans to be a whole population that consumes anonymous resources. The second model
considers humans as individuals targeted by market research and advertising campaigns
that push them toward decisions that lead to actions that are less damaging and more
sustainable [25]. Major policies of domestic water demand management in many regions
of the world are based on these two models of humans [26]. Examples of such policies to
reduce water consumption include the imposition of laws or offering incentives to adopt
water-saving technologies (e.g., low-flow shower heads and dual flush toilets) [26]. These
water management policies are based on the “one-size-fits-all” model [27] and ignore the
highly diverse, complex, and multiple characteristics of human interaction with natural
resources [28].

The aim of this study was to analyze the water use behavior of tenants of rental
buildings in a multicultural area in Växjö city, which is located in the south of Sweden. This
research contributes to the existing body of knowledge by (a) comparing the actual behavior
and self-reported behavior of the households in the studied area and (b) identifying
underlying self-reported factors influencing the actual water consumption behavior. The
studied area, “Alabastern”, is dominated by immigrants and refugees and has significant
cultural and ethnic diversity. The residential buildings investigated in this study have gone
through a deep energy renovation (during 2019–2020), with water-saving taps installed in
each apartment and individual water meters also installed.

2. Theoretical Framework

In contrast to the “one-size-fits-all” models, described in the previous section, cultural
water management approaches prioritize cultural studies that consider individuals’ actual
habits and expectations [27]. The majority of water conservation policies assume water
users to be ethically responsible for making appropriate decisions about resource conserva-
tion. Such policies usually fail to consider the social and cultural differences associated
with different habits, expectations, values, and practices of water use [28]. Therefore, water
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management should go beyond simply holding the users responsible and pushing them
to change. It should also aim to understand users as groups with values, habits, and
expectations that have been formed, on the one hand, through interactions with water and
water technologies and, on the other, by the different effects of the large-scale systems and
infrastructures for water supply and associated governance arrangements [26].

Identifying motivations for water conservation is critical when designing urban water-
saving strategies [29]. Water-saving procedures are considered to be under the complete
control of individuals [30], but attitudes and beliefs directly impact water use behav-
iors [31]. The theory of reasoned action (TRA) posits that behavioral intention is a function
of (a) attitudes toward behavior and (b) subjective norms [32] and is based on the assump-
tion that human behavior depends on conscious personal choice rather than on external
forces [33].

2.1. Attitude and Subjective Norm

Attitude refers to the degree of a person’s positive or negative evaluation of a behav-
ior [32]. Individuals with a positive attitude toward a behavior are more likely to engage
in such a behavior, while it is the opposite in the case of a negative attitude [34–37]. The
subjective norm refers to the pressure on the individual to meet the expectations of people
who are important to them [32], i.e., to undertake activities that are perceived to be normal
for the surrounding society. Studies from the literature show that subjective norms have a
positive impact on individual behavior [37–39]. Several studies have employed the TRA to
examine the influence of attitudes and subjective norms on water-related behavior and the
general conclusion is that attitudes and subjective norms have a considerable impact on
individuals’ water-related behavior [40–43].

2.2. Environmental Concern

Environmental concern can change an individual’s behavior and make it more aligned
with environmental protection [44]. Previous studies have established the relation between
environmental concern and individuals’ decisions to choose environmentally friendly
activities [45–47]. Environmental concern is often considered as a general attitude toward
environmental protection [48–50] and such a concern affects behavioral intention via
attitudes and subjective norms [49–54]. For instance, Chen and Tung [55] indicated that
attitude and subjective norms significantly mediate the relation between environmental
concern and intentions.

2.3. Water Conservation Activities

Water conservation activities are usually defined as those actions that decrease wa-
ter consumption, improve the efficiency of water consumption, and reduce losses and
waste [56]. Existing studies have demonstrated that conservation behaviors (such as water
conservation) may become habitual when frequently performed [57,58]. On the other hand,
according to goal-framing theory [59], people might not engage in water conservation
behavior due to hedonic motives, which means that people engage in an activity based
on the way they feel right at the time of action (e.g., enjoying a long, hot shower). If
this is the case, then attitude and norms may not have a significant influence on water
conservation activities.

2.4. Individual Measurement and Debit

The Energy Efficiency Directive of the EU mandates that individual meters for heating
and hot water for domestic use must be installed in each building unit if the building
has central systems for heating and domestic hot water or is supplied by district heating
systems. Following this, in Sweden, individual measurement and debit (IMD) systems
for space heating and hot water are increasingly being installed at the apartment level.
In such circumstances tenants pay for the energy and water use separately from the rent.
This is a regulatory requirement from 1 July 2021 for all apartment buildings undergoing



Sustainability 2021, 13, 8603 4 of 15

major renovations or retrofitting the tap water system [60]. The reasoning behind the
IMD system is that better information on actual quantity and cost will reduce energy need
through reduced indoor temperature and reduced use of domestic hot water [59]. The
assumption in this reasoning seems to be that cost consciousness will motivate people to
reduce consumption to save money. Some companies claim that the IMD system reduces
hot water consumption by up to 33% (see, e.g., [61]). The IMD system had been installed
in the apartments studied here. However, a number of existing studies have shown that
domestic water consumption tends to be price-inelastic, which means that a decrease in
water consumption is less likely to occur with an increase in price [62–64]. Generally, for
the more basic and essential use of water, the price elasticity of water demand is closer
to zero. Consequently, price mechanisms will not greatly change the demand for those
quantities of water [65].

2.5. Applied Conceptual Model

Figure 1 shows the conceptual model adapted from Untaru et al. [33] and applied
in this paper to analyze water-related behavior. In this model, in addition to the original
factors of the TRA framework, three variables—environmental concern, IMD, and water
conservation activities—were also included. Attitudes toward water conservation behav-
ior, subjective norms, IMD, and water conservation activities were the assumed causes
of behavioral outcomes (actual water consumption) and were considered as mediators
between environmental concern and behavioral outcomes. Untaru et al. [33] has applied
this model to predict individuals’ intentions with regard to water conservation in a lodging
context. This present study goes beyond the “intention” analysis by building a model on
the data gathered from actual water consumption.
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Figure 1. Applied conceptual model (adapted from Untaru et al. [33]).

3. Method
3.1. Questionnaire Survey

Data for this research were obtained through a questionnaire survey, which was
printed in multiple languages and distributed to 313 apartments in the studied area. Since
it was culturally and linguistically challenging to reach the people living in the studied
neighborhood, the concept of “para-professional aids” was applied in this regard. Para-
professional aids are better-educated and communicative people from a community who
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are oriented by experts to facilitate communication with the community [66]. In March
2020, three para-professional aids (two women and one man) were recruited and oriented
by one of the authors to visit each apartment and distribute the questionnaire survey.
After one reminder, a total of 63 out of 313 respondents returned the questionnaire survey.
This gave a response rate of nearly 20 percent. This might be considered a low rate but
is in agreement with the work of Amedeo et al. [67], who stated that non-compulsory
self-completion postal surveys usually have a low response rate of between 20% and 30%.
This low response rate might also have been due to the special socio-economic and cultural
situation of the studied area.

In addition to the low response rate, those who responded did not answer all ques-
tions. Hence, we report the number of observations (n) for each analyzed question. The
low response rate means there might have been a non-response bias, i.e., a specific cate-
gory of the population that did not respond. To check this, in Table 1, we compare the
composition of the respondents with that of the population in the Araby district, where
the Alabastern neighborhood is located, with regard to gender and country of origin. The
Araby area encompassed all types of residential buildings, which included multifamily
rented apartments, condominiums, and one- and two-family houses. The last two types of
buildings are more likely to be owned by Swedish nationalities; therefore, their share was
somewhat higher in the Araby population. Since, the composition of respondents to our
survey was rather similar to that of Araby, with regard to gender and original nationality,
it is likely that the respondents to our survey represented the population in Alabastern.

Table 1. Description of the socio-demographic characteristics of respondents.

Variable
Alabastern

(Gender and National
Origin, n = 54; Years Living

in Sweden, n = 34)

Araby
(Neighborhood

Where Alabastern is
Located)

Gender
Man 52% 51%

Woman 46% 49%
Other 2% Not available

National origin

Swedish 37% 45%
Somalia 17% 15%

Middle East (Iraq,
Syria, Yemen) 33% 30% (Iraq and Syria)

Others 13% 10%

Years living in
Sweden

1–5 year 12% Not available
5–10 year 18% Not available
>10 year 71% Not available

3.2. The Questionnaire

The list of questions (translated from Swedish to English) included in the analy-
sis is presented in Table 2. The questions included were about the self-reported (per-
ceived) level of water consumption and water costs (question 1), attitude (question 2),
self-reported water conservation activities (question 3), subjective norms (question 4c,d),
individual measurement and debit (question 4a), and environmental concern (question 4b).
IMD is meant to reduce water consumption through increased awareness regarding the
quantity and cost of water use; therefore, importance given to “save money” is an in-
dicator of IMD. The respondents could answer all the questions in a five-point Likert
scale (1 = not important, 5 = very important). In situations where the constructs of the
theoretical model (Figure 1)—i.e., attitude, subjective norms, and water conservation
activities—were determined by more than one question, the average value of the responses
to each question was calculated. For instance, attitude was calculated from responses to
question 2a,b in Table 2. If a respondent selected 3 for question 2a and 4 for question 2b,
then the attitude for this respondent was calculated to be 3.5 (average of 3 and 4).
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Table 2. List of questions included in the questionnaire.

1. What is your opinion about your water
consumption in the household? Very high Very low

1 2 3 4 5
a) The quantity � � � � �
b) Cost � � � � �

2. How important is it for your
household to decrease your water
consumption?

Not
important

Very
important

1 2 3 4 5
a) Warm water � � � � �
b) Cold water � � � � �

3. What actions do you take to decrease
your water consumption? Never Always Don’t know
a) Turn off the tap when you brush your
teeth 1 2 3 4 5 6

b) Turn off the shower when you are using
shampoo/shower gel � � � � � �

c) Showering fast � � � � � �
d) Avoiding bath and taking a shower
instead � � � � � �

e) Avoiding to do the dishes under purling
water � � � � � �
f) Clean the dishes and clothes in loaded
machines � � � � � �
g) Put on the machine’s Eco-program � � � � � �
h) Other � � � � � �

4. How important are the following
factors for you to deacrease your water
and energy consumption?

Not
important

Very
important

1 2 3 4 5
a) Save money � � � � �
b) Help to save the environment � � � � �
c) Recommendations from family and
friends � � � � �

d) Everyone else are doing it � � � � �

3.3. Actual Water Consumption

Individual water meters had been installed in all 313 apartments of the Alabastern
study area. Therefore, it was possible to gather actual daily water consumption data for
those apartments. However, the General Data Protection Regulation (GDPR) in the EU
requires the consent of each household to collect such data. Only 46 households consented,
and these formed the basis for this study. This low consent rate might have been due to
privacy concerns.

Based on the questionnaire survey, on average, 3.5 persons were living in each apart-
ment in the studied area. The average water consumption of the 46 apartments and of all
313 apartments in Alabastern was 125 L/capita/day and 110 L/capita/day, respectively.
According to the SCB [14], the most recently recorded average water consumption value in
Sweden is 140 L/capita/day. Since, on average, 1.9 persons live in each apartment of a mul-
tifamily building in Sweden, the average water consumption in multifamily households
would be 0.266 m3/day.

3.4. Data Analysis

In this study SPSS and AMOS software were used to analyze the data. Structural
equation modeling (SEM) was applied to examine the hypothesized relationships between
the variables of the theoretical construct in Figure 1. According to Jöreskog and Sörbom [68],
SEM estimates the coefficients of the causal relationship between latent variables and
specifies how the hypothetical constructs are indicated by observed variables.

4. Results and Discussion
4.1. Actual Water Consumption Variation among Households

A total of 41 respondents provided information on the number of people living in the
associated household, and 23 of those were among the 46 apartments who consented to the
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collection of daily water consumption data. Figure 2 illustrates the distribution of monthly
water consumption (12 months, January 2019 to December 2019) per capita for each of
the 23 apartments, the average of the 46 apartments (46 average), and the average of all
313 apartments in Alabastern (Alabastern average). Water use data are presented per capita
using a boxplot. A boxplot is a standardized way of displaying the statistical distribution
of data based on five numbers: The minimum value, first quartile (lower), median, third
quartile (upper), and maximum value. Boxplots are useful as they show the signs of
skewness and the dispersion of the dataset. The middle line of the box represents the
median or the middle number of a dataset (e.g., monthly water use in different apartments),
i.e., 50% of the observations lie below and above this point. The bottom line of the boxplot,
also known as the first quartile, represents the middle number between the smallest number
and the median of the dataset, i.e., 25% of the observations lie below this point. The top
line of the boxplot, which is known as the third quartile, represents the median of the
top half of the dataset, i.e., 75% of the observations lie below this point or 25% of the
observations lie above this point (excluding the outliers). The whiskers (vertical lines)
extend from the ends of the box to the smallest number excluding outliers and maximum
value excluding outliers. Outliers are data points that fall outside a range of 1.5 times the
interquartile range (IQR = quartile 3 − quartile 1), above the upper quartile and below the
lower quartile (Q1 − 1.5 ∗ IQR or Q3 + 1.5 ∗ IQR). Outliers may indicate a problem with
the measurement or the data recording and therefore it is justified to remove these values.
Since such values are rare, their removal should not have a statistical impact on results. All
outliers were removed in the analysis presented in this paper.
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consented to water data collection, and the average of all 313 apartments in Alabastern.

The results showed that the average water consumption of the 46 apartments varied
from 2.67 m3/capita in January 2019 to 3.77 m3/capita in October 2019. In many apartments,
water consumption varied significantly in different months of the year (e.g., in apartments
a11, a17, and a22), while in some other apartments there was very little fluctuation (e.g., a1
and a10). Water consumption in apartments a21 and a22 was well above the average for all
46 apartments, while apartments a1, a13, and a20 consumed water less than the average.
Finally, the average water consumption of the 46 households was higher than the average
of the entire range of Alabastern households.
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4.2. Self-Reported versus Actual Water Consumption

Comparing self-reported behavior to the actual water consumption made it possible
to determine if households had a correct understanding of their own water consumption.
Figure 3 compares the average daily actual water consumption per capita of each household
(y-axis) to the self-reported water consumption (x-axis, five-point Likert scale of question 1
in Table 2) for each respondent who provided information on the number of people living
in the household. The yellow line shows the average residential water consumption in
Sweden as described in Section 3.3. As Figure 3 illustrates, there was a tendency for the
majority of the respondents to consider themselves as average water consumers (value 3 on
the x-axis), while their actual water consumption was either much higher or lower than the
national average of 140 lit/capita/day. This is in agreement with Randolph and Troy [69],
who suggested that most of the participants in their study were incorrect in estimating
their own water consumption.
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4.3. Questionnaire Survey
4.3.1. Attitude about Water Consumption

Figure 4 shows the distribution of responses to the question about how important
it was for households to decrease water consumption. A large share of the respondents
stated that water conservation was important to them.

4.3.2. Self-Reported Water-Saving Activities

Most of the respondents stated that they take multiple actions to reduce water con-
sumption (Figure 5), the most common being turning off the tap while brushing teeth (85%
respondents) and avoiding doing dishes under running water (80% respondents). Almost
70% of respondents reported that they try to reduce water usage while taking showers
(turning off the shower when they use shampoo/shower gel and taking a shower instead
of bath).



Sustainability 2021, 13, 8603 9 of 15

Sustainability 2021, 13, x FOR PEER REVIEW 9 of 15 
 

4.3. Questionnaire Survey 
4.3.1. Attitude about Water Consumption 

Figure 4 shows the distribution of responses to the question about how important it 
was for households to decrease water consumption. A large share of the respondents 
stated that water conservation was important to them. 

 
Figure 4. Attitudes about water consumption. 

4.3.2. Self-Reported Water-Saving Activities 
Most of the respondents stated that they take multiple actions to reduce water con-

sumption (Figure 5), the most common being turning off the tap while brushing teeth 
(85% respondents) and avoiding doing dishes under running water (80% respondents). 
Almost 70% of respondents reported that they try to reduce water usage while taking 
showers (turning off the shower when they use shampoo/shower gel and taking a shower 
instead of bath). 

 
Figure 5. Water-saving activities. 

Figure 4. Attitudes about water consumption.

Sustainability 2021, 13, x FOR PEER REVIEW 9 of 15 
 

4.3. Questionnaire Survey 
4.3.1. Attitude about Water Consumption 

Figure 4 shows the distribution of responses to the question about how important it 
was for households to decrease water consumption. A large share of the respondents 
stated that water conservation was important to them. 

 
Figure 4. Attitudes about water consumption. 

4.3.2. Self-Reported Water-Saving Activities 
Most of the respondents stated that they take multiple actions to reduce water con-

sumption (Figure 5), the most common being turning off the tap while brushing teeth 
(85% respondents) and avoiding doing dishes under running water (80% respondents). 
Almost 70% of respondents reported that they try to reduce water usage while taking 
showers (turning off the shower when they use shampoo/shower gel and taking a shower 
instead of bath). 

 
Figure 5. Water-saving activities. Figure 5. Water-saving activities.

4.3.3. Subjective Norm, Environmental Concern, and Individual Measurement and Debit

Figure 6 shows the levels of importance of different factors in influencing households
to decrease their water consumption. Almost 75% indicated that helping to save the
environment is an important determinant for them, which shows that they have a concern
towards the environment problem and feel responsible. More than 65% pointed out that



Sustainability 2021, 13, 8603 10 of 15

the recommendation from friends and family is an important factor, which shows that
they experienced a subjective norm in favor of water consumption reduction. Almost 75%
stated that saving money, which represents individual measurement and debit (IMD), is an
important determinant in their water consumption behavior.
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4.4. Structural Equation Modeling

As previously mentioned, a total of 41 apartments provided information on the num-
ber of people living in their household. The correlation between apartment area and the
number of people living in each apartment was 0.663, a correlation that was significant
at the 0.01 level. Thus, it was justified to carry out the analysis using water consumption
per m2. In other words, the bigger the apartment, the more people were judged to live in
it. This helped to increase the number of observations from 23 (consented to data collec-
tion and responded to the question about the number of people in the household) to 46
(consented to data collection). Figure 7 shows the results of path analysis on the sequential
relationships between environmental concern, intermediary variables (i.e., attitude, subjec-
tive norm, water conservation activities, and IMD), and actual water consumption. The
single-headed arrows show the direction of assumed causal influence and the numerical
values next to the arrows are the standardized ”path coefficients” (PCs), i.e., regression
coefficients. Indices such as χ2/df, CFI, TLI, IFI, and RMSEA were used to test the fitting
situation of the overall model. According to Chin and Todd [70], the χ2/df value should be
between 1 and 3; the CFI, IFI, and TLI should be greater than 0.9; and the RMSEA should
be less than 0.08. The related model fit indices for the model proposed in this research were
χ2/df = 1.41, CFI = 0.967, IFI = 0.971, TLI = 0.901, and RMSEA = 0.037. This shows that the
fitting degree of this research model was acceptable.
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Figure 7 presents the standardized PCs as well as the associated significance levels.
The significance levels were used to determine whether or not the hypothetical relationship
was supported by the data. Significance levels for seven out of eight paths were less than
0.05, which indicated that those hypothetical relationships were statistically supported.
Only the path from subjective norm to actual water consumption was not statistically
significant at the level of 0.05.

Environmental concern was found to significantly influence intermediary variables
attitude, subjective norms, water conservation activities, and IMD. Similarly, attitude
and water conservation activities significantly influenced actual water consumption, but
the positive sign of the path coefficient (PC) indicated that a greater positive attitude
and greater engagement with water conservation activities led to greater actual water
consumption. This contradicts a number of existing studies. For instance, Oh, Lee, and
Shin [71] observed that the relationship between attitude and water-saving behavior was
significant and increased attitudes entailed decreased water consumption. Subjective
norms were not found to significantly predict actual water consumption. This was in
contrast with the results of Pino et al. [72], who concluded that subjective norms can affect
farmers’ intentions to adopt water-saving measures with a marginal significant level. The
PC for the path from IMD to actual water consumption was negative, which means that an
increase in IMD (i.e., increased importance given to saving money) entailed a decrease in
actual water consumption.

As Figure 7 shows, there were four indirect paths from environmental concern to
actual water consumption. The indirect effect of each path was calculated as the products
of the corresponding direct paths and the results were summed up to obtain the indirect
effect of environmental concern on actual water consumption (0.26). The total effect of
each variable was the sum of direct and indirect effects. As Figure 7 shows, there was no
direct effect between environmental concern and actual water consumption. Thus, the total
effect of environmental concern on actual water consumption was the same as its indirect
effect (0.26).

Figure 7 also indicates that there no indirect effect between four of the constructs (i.e.,
attitude, subjective norm, water conservation activities, and individual measurement and
debit) and actual water consumption. Therefore, their total effects were the same as their
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direct effects. Based on this, water conservation activities and attitude had the highest total
effects on actual water consumption.

5. Discussion and Conclusions

The present study examined the actual water consumption in multifamily households
in Växjö, Sweden, by employing the extended TRA framework developed by Untaru
et al. [33]. While their framework used “behavioral intention” as the dependent variable,
this paper added an extra parameter to the model, i.e., IMD, and applied the theoretical
framework to examine the “actual” water consumption behavior of the respondents. The
results of this study showed that the respondents gave a high level of importance to water
conservation, which indicates their altruistic and biospheric value orientations.

The results showed that environmental concern significantly influenced attitude,
subjective norm, water conservation activities, and IMD. This means that increased en-
vironmental concern leads to increased attitude, subjective norms, water conservation
activities, and IMD. As for the actual water consumption, attitude and water conservation
activities were found to be negatively influential, i.e., increasing attitude and self-reported
water conservation activities increased actual water consumption. This is in agreement
with previous studies that concluded that higher attitudes do not always translate into
environmentally friendly behaviors [73]. An increase in IMD (i.e., increased importance
given to saving money) was found to decrease the actual water consumption. This suggests
that price-based methods and tips help reduce water consumption. Although around
65% of respondents reported subjective norms in favor of water consumption reduction,
there was not a significant casual relation between subjective norms and actual water
consumption. Water conservation is about connecting action to impact. Therefore, efforts
to make clear that a behavior will have a direct impact on reducing household water use or
more broadly help conserve water resources (protecting habitat, etc.) are needed.

The respondents showed a lack of awareness about their actual water consumption,
but they showed positive attitudes and were interested in water-saving actions. However,
ethnic origin and socioeconomic background may have impacted individuals’ attitudes
and subjective norms, and hence water-saving actions in multicultural urban areas might
differ from the (Swedish) norm. This might be the reason why the respondents considered
themselves to have an average level of water consumption, when in reality they used a
higher amount of water per household. The number of occupants in an apartment in the
studied area (3.5 persons per household) was higher than the national average (1.9 persons
per household) and, therefore, the average water consumption per household was higher.
The average water consumption per capita in the surveyed area was lower than that of the
average standard Swedish population. In essence, a number of households in the studied
area were successful in saving water while a number of other households had high water
consumption per capita compared to the national average value.

It can be argued that since we studied a particular multicultural area and compared
their actual water consumption to the average Swedish household consumption, the
cultures, norms, beliefs, and values of such multicultural urban areas might have impacted
the respondents’ water consumption. Hence, water management systems should focus
on measures that can help households convert positive attitudes and subjective norms
into environmentally friendly behaviors. In other words, households do not need to be
educated on the importance of water conservation; rather, they have to be given tips,
methods, and tools to enable them to actually manage their water consumption.

Water management programs could provide feedback on consumption in order to
help households monitor the impact of their water conservation activities and direct
them to more effectively use water. Consideration should also be given to language
constraints in the multicultural areas; otherwise, relevant information and resources may
not be effectively disseminated to non-Swedish speaking communities and they may feel
excluded from environmental communications and discussions.
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Limitations and Future Research

Although we tried to provide robust and reliable results, the research had some
limitations that might have influenced the results. First, due to the nature of the studied
multicultural urban area, it was challenging to reach tenants and collect data. Although
para-professional aids were hired to facilitate the process, a limited number of tenants
responded to the survey and almost none responded to all questions. Second, only a
small portion of the tenants in the studied area gave consent for the gathering of their
actual water consumption data. Third, fewer observations meant that it was not possible
to compare and contrast the water use behavior of different categories of respondents, e.g.,
of different ethnic origins. Future research could be replicated to other multicultural urban
areas and be enriched by including more observations and socioeconomic variables, such
as number of occupants per apartment and household income.
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