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Abstract: Both academic literature and global organizations have emphasized the need for respon-
sible water consumption, as stated in the Sustainable Development Goal 12. However, individuals’
water-saving behaviors in their current state are not enough. This situation entails a resistance to
change (RC) in consumer habits and a lack of perceived risk of scarcity. The novelty of this study
lies in examining the influence of RC (through its emotional, cognitive, and confidence components)
and perceived risk on water-saving intention. Interviews (n = 384) were conducted in the southeast
Mediterranean area of Spain by interviewers using a paper-and-pencil questionnaire. The results of
the structural equation modeling show that the perceived risk and the components of cognitive ri-
gidity and negative emotions exert a direct influence on water-saving habits and an indirect influ-
ence on water-saving intention. None of the components of RC directly influence intention, and a
lack of confidence in the outcomes of water saving does not influence water-saving habits or water-
saving intention. In addition to the results obtained, the novelty of the work lies in the idea that in
order to influence the perception of the risk of water scarcity through awareness campaigns, it is
better to use an emotional message rather than showing facts or information, because this does not
drive water saving behavior.

Keywords: water saving; resistance to change; perceived risk; intentions; Sustainable Development
Goal 12.

1. Introduction

The elevated levels of water stress around the world are a major threat to achieving
the Sustainable Development Goals [1]. This threat is due to the decreasing availability of
water coupled with the growing demand driven by economic development and/or life-
styles based on increasing levels of consumption [2]. This situation has led governments
and international organizations (UN, FAO, etc.) to promote an interest in caring for and
saving this fundamental resource. However, such efforts are not enough [3], and there is
a global emphasis on the need to consume less and save more in the face of current and
future challenges [4]. While domestic consumption is low, compared to that of agriculture,
industry, and services and “turning off the tap” will not alleviate the problem of scarcity
[5], it can be used as a strategy to instill water-saving habits that can then be transferred
to other economic sectors.

Forecasts indicate that within 15 years, 40% of the world’s population will have se-
vere problems of water scarcity [6]. Therefore, there is a need to relieve the pressure on
the available water. The problem is that, in many countries, citizens have low awareness
of this issue [7,8], hence the insistence in the need to foster a culture of saving [9].
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Fielding et al [10] suggested that, to save water at the individual level, consumption
habits must improve, which means that water-saving habits are necessary. However, cur-
rent habits involve high levels of consumption and are difficult to change, creating a bar-
rier in shifting toward efficient consumption models [11]. In addition, the low awareness
that individuals have of the existence of a water crisis means that the usual behaviors
(high consumption and lack of savings) are perceived as low risk. If there is no perceived
risk or actual threat in current water consumption behavior, there will be no reason to
accept a change in consumption habits. This scenario will lead to the phenomenon known
as “resistance to change” (RC).

This RC may be supported by other inhibitors such as the low price of water, the lack
of information about the water that is used, and the lack of incentives [12,13]. Further-
more, there are personality traits that limit change propensity, as intolerance to ambiguity
or the rejection of new experiences. RC has been widely studied in the context of business
[14-16], but the academic literature on sustainability and the organizations on which water
policy and management depends have paid little attention to RC as an inhibitor of water-
saving habits. Likewise, perceived risk has received considerable attention in the literature
on environmental conservation, but it has not been linked to RC.

Therefore, the general aim of this paper is to study how RC (through individuals’
emotions, thoughts, and expectations) and perceived risk influence water-saving inten-
tion at the individual level.

1.1. What Is Water Saving?

Dworak et al. [17] reported a lack of a specific definition of “water saving”, defining
it as a “reduction of the total water supply” (p.10). They define it as having an aggregate
nature by referring to river basins. For these authors, savings can stem from taking less
water from reserves, reducing overall demand, or using water more efficiently. Along the
same lines, Gore et al. [18] defined water saving as reducing the consumption of water that
is not really needed and that can be used for other present or future uses. In reality, water
saving can be achieved by extracting less water, using it more efficiently, reducing water
losses in distribution systems, and consuming less.

The literature also refers to the concept of “water conservation” as behavior that leads
to one or more of the following outcomes: (a) reducing water use, waste, and loss, (b) main-
taining or improving water quality, (c) enhancing efficiency in the use of water, and (d)
improving water management practices [19,20]. Both “water conservation” and “water
saving” encompass the activities of “reduction”, “modification”, and “improvement” of
consumption, with underlying behavioral changes in the people or institutions involved.

1.2. Water-Saving Habits

One of the principal goals of water conservation policies is for individuals to adopt
responsible consumption behaviors. It has been shown that the propensity to save in-
creases when there is greater awareness of the scarcity of water and when others are seen
to save too [21]. Koop et al. [22] concluded that, to achieve long-term saving behaviors,
individuals need the right information, and strategies that promote saving must be based
on social norms, emotional aspects, and support to ensure that individuals’ behavior is
well directed.

This behavior can be both rational and deliberate as well as a habit, which refers to
the automation of a routine. Accordingly, a distinction can be made between usual behav-
ior and habits. The former is fundamentally regulated in a conscious manner. The latter
entail a high degree of deep or unconscious regulation and are shaped by the context. In
this case, habits mean that individuals do not need to define their goals consciously [23].
However, even if habits are stable over time, it has been shown that “a minimal level of
favourable conscious motivation may be required to sustain behaviours over time” [24] (p.
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2). Therefore, habits may have a dual nature: saving behavior must be automated as well
as being supported by cognitive aspects.

This dual nature of habits may be key for two reasons. The first relates to the point
that individuals who are unaware of the need to be water savers cannot develop saving
habits without performing conscious goal-directed behaviors. Undertaking actions di-
rected at the goal of saving can take place quickly, but habits are achieved to a large degree
by the antecedent stimuli received and achieved by the consequences of saving [25]. The
second reason relates to the idea that many water savers think that they could do more,
but they do not know how to save water effectively, have low motivation to act, or make
ineffective savings [26;27]. Therefore, along with habits, there must be cognitive support
to enhance the outcomes.

The relationship between water-saving habits and the reported intention to be a water
saver has been widely studied [28]. For instance, Chaudhay et al. [29] showed that habits
are significant in explaining intentions to save, although many individuals experience cog-
nitive dissonance between their beliefs and the actions that they actually perform.

Based on these arguments, the hypothesis proposed is:

H1: The greater the saving habits, the stronger the intention to save water.

1.3. Resistance to Change (RC)

RC is a personality trait consisting of the tendency or disposition to avoid or reject
changes to the usual situation or status quo [15,30]. Psychologically, it refers to an attitude
or posture that reflects the difficulties in changing opinions or behaviors. This attitude is
the result of a conflict between rational and emotional coping when pursuing a goal (be it
one’s own or imposed). This phenomenon has been widely studied in the areas of business
[31,32] and psychology [33] because it has a strong influence on human resource manage-
ment and individuals’ personal lives. Although it refers to an individual posture, the sum
of many cases of RC is crucial in achieving a common goal. Accordingly, it has been cited
as one of the primary barriers to tackling environmental problems [34].

RC can emerge in simple avoidance behaviors regarding the goal or task at hand (e.g.,
“It’s not important to save water”), defiance (e.g., “Why should I be the one to save wa-
ter?”), or sabotage of the goal (e.g., “I have the right to use it however I like, and I'll use
what I want because I can afford it”). RC can also appear when the change is objectively
beneficial for individuals because RC is a system of defense in response to situations where
people are asked to change their behavior but do not know how to do so or do not want to
change [35].

The causes of this resistance vary considerably and can be grouped into individual
and social factors. The literature describes individual factors that include a lack of trust,
low personal stability, the stress caused by the change, the feeling of uncertainty, and the
perception that the change is unnecessary [36]. Other cited factors include the strength of
habits, selective information processing, economic factors, skepticism regarding the need
to change, and the fear of the unknown due to the change [36,37]. Commonly cited social
factors are group inertia and the potential threats to existing relationships [31].

There are several taxonomies and components of RC. One of the earliest is credited to
Maurer [38], who described three levels or components of resistance: (1) cognitive, or the
lack of comprehension of the target of the change; (2) affective, or the emotional reaction
to the change; and (3) behavioral, as in a lack of confidence in the outcomes of the change.
The most cited classification is perhaps that of Oreg [15], who defined four components
(negative emotions or stress, cognitive rigidity, short-termism, and force of habit). How-
ever, there are other proposals, such as that of Ming-Chu and Meng-Hsiu [39], who differ-
entiate between active and passive RC.

For the present study, the model described by Oreg [15] was adopted. However, the
components were reduced to those proposed by Maurer [38]. Thus, three components
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were considered: cognitive (measured using cognitive rigidity), confidence/trust (pessi-
mism or a lack of confidence in the outcomes of the change), and emotional (focused on
the negative emotions elicited by the rejection of change). The short-termism component
proposed by Oreg [15] was not included because water saving has been promoted as an
essential environmental action for more than 20 years [4]. It was also excluded because
there is no set deadline for which this water-saving behavior should occur, although it is
increasingly imperative to reduce consumption of the scarce water available.

1.3.1. The Cognitive Component: Rigidity

Cognitive rigidity is a component of the disposition to resist change [40]. It refers to
the level of inflexibility of individuals in the way they think, making it difficult for them
to accept new ideas, different perspectives, or innovations [15,41]. People with a high level
of cognitive rigidity tend to repeat previously learned strategies, displaying difficulties in
adopting new behaviors, even if they may prove more efficient [42]. Moreover, cognitive
rigidity has a greater capacity than other personality constructs to predict responses to
situations of change [43].

Cognitive rigidity is a characteristic of subjects with strong personal convictions and
a sense of a high level of personal control over their lives. This situation is generally asso-
ciated with self-confidence and personality traits such as dogmatism [16], conservatism,
and authoritarianism [44]. People with a high level of cognitive rigidity tend to maintain
their behaviors (saving or consumption) and to cling obstinately to them, rejecting new
alternatives even if they can improve their current behavior [45]. In such situations, com-
munication campaigns that promote water saving have been observed not to alter the be-
havior of individuals [46] because they tend to repeat their previous behavior as soon as
the impact of the advertising goes away. In fact, for individuals with a high level of cogni-
tive rigidity, the very act of changing (and how to do so) has a greater influence than the
expected outcomes of this change [47].

Based on these arguments, the hypotheses proposed are:

H2a: The greater the cognitive rigidity, the weaker the water-saving habits.

H2b: The greater the cognitive rigidity, the weaker the water-saving intention.

1.3.2. The Trust Component: Lack of Confidence in Changes

Water-saving behavior can be positive for individuals (smaller bills) and society
(greater availability of water for all). However, it can also be perceived as an unachievable
goal. If so, there may be a belief that individual efforts to save will not contribute mean-
ingfully to the savings that are needed. In these situations, many individuals develop a
lack of confidence in the outcomes of saving (also known as pessimism), which is defensive
in nature and constitutes a strategy to reduce or avoid the feeling of failure [48,49].

This lack of confidence in the outcomes of saving may stem from other sources. It may
be that individuals do not trust that they can save, instead believing that they are incapable
of reducing their current consumption. For instance, many may feel that their personal or
family situation or their specific needs require them to maintain their current consump-
tion, thereby preventing them from developing a commitment to the goals of saving [50].
There may also be low expectations when individuals realize that the efforts to save must
be maintained over time. Long-term behaviors are in fact an indispensable part of saving
water to achieve environmental change [51]. Finally, some people are pessimistic and be-
lieve that things always tend to go wrong. They therefore develop low or zero expectations
that their wishes will be fulfilled or their goals achieved.

Given that the lack of confidence in the outcomes of saving water (pessimism) is a
strategy that enhances the resistance to change, the hypotheses proposed are:

H3a: The greater the lack of confidence in future outcomes, the weaker the water-
saving habits.
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H3b: The greater the lack of confidence in future outcomes, the weaker the intention
to save water.

1.3.3. The Emotional Component: Negative Emotions

Negative emotions are feeling-based experiences that activate defensive motivations
and cause changes in mood [52]. The spectrum of emotions is broad, ranging from hard
emotions (anxiety, fear, and anger) to soft emotions (stress, bother, and discomfort). Unlike
positive emotions, negative emotions affect individuals by changing their normal state,
interactions, and control [53]. When a change occurs (or is notified), negative emotions are
the result of coping with this change and represent a form of emotional rebellion. Coping
is a two-stage process [54]. In the first stage, individuals evaluate the change to be made
and decide whether it represents a threat or involves unattainable demands. It is at this
point that negative emotions emerge. In the second stage, individuals attempt to regulate
their negative emotions through different response strategies [55]. It has also been sug-
gested that negative emotions are a clear sign of a lack of commitment to change [56,57].

Negative emotions work differently depending on the initial state, which can generate
both activating and deactivating negative emotions [58]. For instance, anger toward insuf-
ficient environmental protection or the waste of water acts as an activator of pro-environ-
mental commitment [59-60]. However, perceptions of the global water crisis derived from
climate change may also lead to just the opposite: if the problem is perceived as a “lost
battle”, then negative emotions elicited -fear, powerlessness- may lead people to also lose
their motivation and feel unable to deal with this challenge [61].

Worldwide, the statistics and data all show that there is an excess of water consump-
tion and huge pressure on hydric resources, from which it can be deduced that saving
behavior has a small impact. Therefore, it is to be expected that, if individuals are encour-
aged to take saving measures, then they will be reluctant to change their consumption
routines and will therefore develop negative emotions. Given these arguments, the hy-
potheses proposed are:

H4a: The greater the intensity of negative emotions, the lower the level of water-sav-
ing habits.

H4b: The greater the intensity of negative emotions, the lower the intention to save
water.

1.4. Perceived Risk

Perceived risk is a key concept in environmental research. Because of its nature and
scope for measurement, perceived risk can be defined both objectively and subjectively.
Objective risk refers to the probability of a negative event occurring [62]. However, this
approach is ineffective at providing an adequate assessment of individuals’ perceptions
[63]. Therefore, in most of the literature, risk is defined and measured from a subjective
perspective [64]. Accordingly, perceived risk can be understood as a personal judgment
about the possibility of a threat occurring and concern about its possible consequences for
the people involved [65]. This approach is oriented more toward recognizing personal
comprehension of the impact of an event (real or potential) because severe global threats
(e.g., climate change) may be perceived as low risk, whereas other less influential and more
localized events (e.g., drought for a few months in a given region) may be considered high
risk.

People who are more prone to feel uneasy with risks or to perceive risks in ambiguous
situations share some of this risk-averse predisposition [66]. These people are highly mo-
tivated to maintain their habits and avoid changes in their lives. Research indicates that
the strategies adopted by these individuals to reduce risk are influenced by the perceived
degree of certainty surrounding anticipated outcomes [67]. This insight translates into one
of the predominant findings of the risk literature, which highlights the nature of risk-
averse individuals: Regardless of individual differences in risk perceptions, the probability



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 April 2021

of engaging in risk reduction behaviors is positively related to the amount of risk they
perceive [68]. The cited authors showed that risk reduction behaviors in the context of nat-
ural hazard risks are positively related to individuals” perceived risks in such situations.

Accordingly, one should expect a positive relationship between perceived risk and
conservative intentions and behaviors. The economics literature explains this idea in terms
of what is called precautionary saving behaviors. This term means that one of the main mo-
tives for saving-related behaviors is individuals’ sensitivity to future resource uncertainty
[69]. Thus, more risk-averse individuals are more prone to adopt saving behaviors in the
presence of resource uncertainty [69]. For more than two decades, the lack of water re-
sources has been a globally accepted problem [4,70]. Therefore, conservative thinking and
behavior by risk-averse individuals is expected in the context of conservative water-related
intentions. This situation should be especially true in a country with an arid climate be-
cause the perceived risks of a period of generalized drought will be greater in such a coun-
try than in another with an oceanic climate [71].

This study focuses on the individual context. Accordingly, developing a willingness
to save will generate overall welfare for society and the natural environment and will pro-
vide benefits at the personal and domestic/household levels (e.g., lower water bills). Thus,
there is an additional motivation for risk-averse individuals to be water conservative. Fol-
lowing this logic, the hypotheses proposed are:

Hb5a: The greater the perceived risk, the greater the water-saving habits.

H5Db: The greater the perceived risk, the greater the intention to save water.

1.5. The Mediating Effects of Habits

Numerous studies have shown that habits may mediate the relationship between per-
sonal antecedents and future behavior [72]. Habits, as explained in relation to the first hy-
pothesis, are learned or automatized routines that do not demand conscious intention [23].
A basic assumption behind the mediating role of habits is based on the idea that personal
variables such as personality (i.e., RC dimensions) and attitudes (i.e., perceived risk) are
broad, general constructs that operate over time and situations. Thus, they should be fur-
ther from intended behavior than habits. Accordingly, the personal antecedents of the fu-
ture intention of saving water mentioned in Hypotheses 2 to 5 (i.e., cognitive rigidity, lack
of confidence, negative emotions, and perceived risk) are also expected to exert an indirect
influence on such intentions through their direct influence on habits. Specifically, the hy-
potheses proposed are:

Héa: Cognitive rigidity has a negative indirect effect (through water-saving habits)

on the future intention to save water.

Héb: Lack of confidence has a negative indirect effect (through water-saving habits)

on the future intention to save water.

Héc: Negative emotions has a negative indirect effect (through water-saving habits)

on the future intention to save water.

He6d: Perceived risk has a positive indirect effect (through water-saving habits) on the

future intention to save water.

Figure 1 shows the theoretical model.
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Perceived

Figure 1. Theoretical model (Indirect hypotheses are not shown for the sake of clarity).

2. Materials and Methods

2.1 Area of Study

Spain provided the context for the study. Spain has major issues in establishing a clear
policy on water, with rivalries among citizens accentuated by perceived scarcity [73]. There
are also major water imbalances, with the northern region receiving high rainfall and the
southern region regularly experiencing droughts. Spain is also a heavy consumer of water
resources, with its water exploitation index (WEI, a measure of the pressure exerted by
water consumption with respect to the total available water reserves) of 23.71% in 2017 far
exceeding the European average of 8.39% [74]. The fieldwork was conducted in the south-
east Mediterranean region of Spain. This area has scarce, highly seasonal resources, with
increasingly intense and prolonged periods of drought. Although the perception of scar-
city has been instilled in the minds of the residents of this area, the strategy followed by
the government of importing water from other basins and using desalination has achieved
a stable offering and has avoided restrictions on consumption. This situation has caused a
certain degree of mitigation of the perceived water scarcity [75] and the relaxing of water-
saving behaviors.

2.2 Procedures and Questionnaire

Data were collected using a structured questionnaire including all target items, as
well as items to collect sociodemographic details to characterize the sample. The question-
naire was pretested with a group of university students and persons aged over 60 years.
The pretest tested the correct interpretation of the items and the intrinsic difficulty in re-
sponding to each item. The questionnaire was designed to be administered by a single
interviewer using a paper-and-pencil format. In each interview, respondents received
cards (also in paper format) that showed the type of response requested by each question.
This paper-and-pencil system was adopted because of its versatility and ease of use in
places with no WiFi connection (rural areas, areas with no signal, etc.).

To translate the items that had not yet been translated to Spanish, a system of back-
translation was used [76]. One of the authors first performed a one-way translation from
English to Spanish. Next, a native bilingual professor performed an inverse translation to
check the degree of similarity between the original and translated items. Finally, the trans-
lations were checked in the pretest of the questionnaire. Nevertheless, the wording of some
items was modified such that, in the original, they were formulated as questions, and in
the questionnaire used for this study, they were formulated as statements.
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2.3 Participants

The target population was residents of the provinces of Alicante and Murcia aged 18
to 60 years. Non-random systematic sampling was used at random contact points. For the
sampling frame, Spanish-speaking residents were considered, thereby excluding non-
Spanish-speaking immigrants because the questionnaire was in Spanish. Gender quota
were used, as well as age quota defined at three levels (18-28 years, 2948 years, and 49—
60 years). The interviewers went to different locations (train stations and bus stops, public
parks, bars, and cafés), where they selected the interviewees by applying systematic crite-
ria to randomize the selection.

The final sample (n = 384) consisted of people from urban and rural locations. The
location consisted of 51 towns and villages, only eight of which had more than 30,000 in-
habitants. Only in seven of these locations were more than 10 interviews conducted. There
was a slightly higher percentage of men (51.3%), respondents with a pre-university edu-
cation (52.6%), and low levels of income (75.8% earned up to 1200 euros/month). Table 1
describes the general sample profile.

Table 1. Sample profile (n = 384).

Criteria N (%)
Sex Male 197 (51.3)
Female 187 (48.7)
Age 18 to 28 158 (41.1)
29 to 48 133 (34.6)
49 to 60 93 (24.2)
Education Low (<H.S.) 51 (13.3)

Middle (high school) 202 (52.6)
High (college degree) 131 (34.1)
Monthly Income Lesser than 650 euros 145 (37.8)
650 to 1200 euros 146 (38.0)
1201 to 1700 euros 52 (13.5)
Higher than 1700 euros 16 (4.2)

2.4 Fieldwork and Control

In total, 459 responses were collected. Following each contact, the participants were
provided with some context, with each interviewer explaining the aim of the study, the
estimated duration of the interview, and the definition of the term “water saving”. Follow-
ing the interviews, the database was cleaned in two stages. First, the interviewer’s per-
ceived veracity of the respondents was assessed. To do so, at the end of each interview, the
interviewers responded to the question “Did the respondent seem honest?” Possible re-
sponses were “Yes”, “I cannot be sure”, and “No”. All interviews where the interviewer’s
response to this question was negative were discarded. Second, a study of inconsistency
bias in the responses was conducted. Questionnaires with totally contradictory responses
for the same conceptual domain were discarded (e.g., on a scale of 0 to 10 indicating 1 for
the item “I don’t change my mind easily” and 9 for the item “My views are very consistent over
time”). Questionnaires with missing responses or straightlining were also eliminated.

2.5 Measures

Cognitive rigidity. The subscale provided by Oreg [15] was used. Cognitive rigidity
was considered a personality trait that “involves individual’s inflexibility in thinking and
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difficulty in accepting alternative ideas, perspectives, and methods” [77] (p.179). It con-
sisted of four items.

Lack of confidence. Given the equivalence of the concepts of “lack of confidence” in
the outcomes of water saving and “pessimism” regarding these outcomes, this study used
six items gathered from specific descriptions of pessimism [78] and the pessimism subscale
from the Optimism-Pessimism Questionnaire [79].

Perceived risk. The scale of Mitchell and Vassos [80] was used. This scale was devel-
oped to study the reduction in perceived risk in purchase scenarios. In the present study,
the items were adapted to reflect situations related to water scarcity.

Negative emotions. The study was based on the scale developed by Oreg [15] to meas-
ure the resistance to change expressed by negative emotions (stress, tense, hassle, uncom-
fortable). The items were taken from the subscales of “emotional reaction” and “short-term
focus” of people faced with imposed changes. This scale has been used extensively in a
wide range of international settings [16]. The questionnaire included the Spanish version
of the items proposed by Arciniega and Gonzalez [77]. It consisted of four items.

Water-saving habits. The study used the Self-Reported Habit Index [81], which was
developed to measure the force of habit. The original scale consisted of 12 items measured
using a 7-point Likert scale. Three of these items referred to the frequency of past behav-
iors, and these items were discarded for this study. A further two items were also dis-
carded because they had the same meaning given their use of words that are synonymous
in Spanish.

Water-saving intentions. Two types of stated intentions were considered: (1) those
referring to the fact that efforts are currently being made to consume less water than in the
recent past and (2) those referring to the idea of attempting to consume less water in the
near future. To measure the “current water-saving intention”, the item “behavioral inten-
tion” proposed by Trumbo and O’Keefe [82] was used. To measure the “perception of fu-
ture water saving”, the item proposed by Murtagh et al. [83] in relation to “intention to
change” was used.

Table 2 describes the constructs and scales used in this study. Appendix A lists the
items in English and Spanish.

Table 2. Summary of constructs and scales used.

Construct Source of items No. items Codes
Cognitive rigidity [15] 4 CR
Lack of confidence or pessimism [78,79] 5 LW
Negative emotions [77] 4 ER, ST
Perceived risk [80] 4 RI
Water-saving habits [81] 4 HA
Water-saving intention [82,83] 2 IN, MU

The questionnaire targeted a population with a very well-established sense of the met-
ric decimal system. Therefore, to ensure that the measures included in the questionnaire
were homogeneous, all items were measured on an 11-point measurement scale ranging
from 0 (totally disagree) to 10 (totally agree). This approach was chosen because Spaniards
prefer to respond (viva voce) using scales ranging from 1 to 10 or 0 to 10.

3. Results

3.1. Measurement Model
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Before examining the model, the first step was to evaluate the measurement instru-
ment in terms of scale reliability and validity. For this purpose, confirmatory factor analy-
sis (CFA) was conducted in LISREL 8.80. Although the robust x? Satorra-Bentler statistic
provides a significant result, x2(215) = 391.94, p < .01, the goodness-of-fit indices for the
measurement model indicate an excellent fit (GFI = 0.91; NNFI = 0.97; CFI = 0.98; RMSEA
= 0.05). Moreover, the value for the normed x? is 1.82, below the threshold proposed by
Ullman [84]. This result indicates a good fit of the data to the theoretical model of scales.
For the CFA and estimation of the structural model (SEM), robust estimates are used to
avoid problems due to multivariate non-normality.

Following the procedures suggested in the literature [85], the convergent scale valid-
ity was evaluated by verifying the statistical significance of the ¢ values associated with the
factor loadings estimated in the model. Table 3 shows that all standardized factor loadings

are positive and statistically significant (p < .01,  value > 1.96).

Table 3. Results of convergent validity tests.

Constructs and items

SL (t value)

Cognitive rigidity

CR1.I often change my mind. (r) 0.40 (6.63)
CR2. I don’t change my mind easily. 0.84 (17.36)
CR3. Once I've come to a conclusion, I'm not likely...  0.80 (18.57)
CR4. My views are very consistent over time. 0.70 (12.48)
Lack of confidence

LW2. Life changes are for the best. (r) 0.67 (14.53)
LW4. Changes entail more sacrifices... 0.70 (14.72)
LW?7. Itend to be pessimistic about... 0.67 (12.77)
LWS8. I have a pessimistic view of... 0.81 (20.65)
Negative emotions

NEL. If I were to be informed... 0.71 (16.03)
NE2. When I am informed of a change of plans... 0.77 (16.81)
NE3. Changing plans seems like a real hassle to me. 0.73 (15.88)
NE4. Often, I feel a bit uncomfortable... 0.70 (15.16)
Perceived risk

RI1. I feel concerned about... 0.75 (13.03)
RI2. The negative consequences of scarcity... 0.83 (13.60)
RI3. I feel vulnerable about the possibility... 0.78 (14.24)
RI4. Water scarcity would affect my business... 0.75 (12.98)
Water-saving behavior and habits

HA1L. I do frequently. 0.88 (23.48)
HAZ2. I do automatically. 0.76 (17.77)
HAS3. I do without having to consciously remember. 0.77 (19.15)
HAA4. That makes me feel weird if I do not do it. 0.94 (29.63)
HADS. I do without thinking. 0.86 (25.48)
Intention to save water

IN2. Next year I would intent to consume less water... 0.67 (12.93)
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IN1. I intend to save more water than last year. 0.91 (18.63)

Note: (r) = reversed item, SL = standard loading.

The full text of all items is provided in the Appendix

Scale reliability was tested by verifying that all composite reliability indices (IFI) are
greater than 0.60 and that the average variance extracted (AVE) of each scale is greater
than 0.50 [85]. Discriminant validity was evaluated by comparing the AVE of each con-
struct with the shared variance between that construct and the rest of the latent variables.
For each comparison, the AVE is greater than the shared variance of the corresponding
construct with any other in the model. The results thereby confirm the discriminant valid-
ity of each scale in the model. These results appear in Table 4.

Table 4. Mean, SD, correlations, AVE, and discriminant validity.

Constructs Mean SD AVE 1 2 3 4 5 6
1. Cognitive rigidity 6.26 1.82 050 0.79 0.26 0.07 0.01 0.01 0.00
2. Lack of confidence 459 150 051 051 081 029 0.00 0.02 0.01
3. Negative emotions 474 206 053 027 054 0.82 0.00 0.05 0.03
4. Perceived risk 761 1.82 0.72 0.11 -0.01 0.02 0.86 0.10 0.19

5. Water-saving habits 563 242 0.60 0.08 -0.15 -0.22 0.32 0.93 0.37
6. Intention to save water 5.70 236 0.64 0.03 -0.12 -0.18 0.44 0.61 0.78

Note: SD = standard deviation, AVE = average variance extracted.

Composite reliabilities are on the principal diagonal.

Shared variances are in the upper half. Correlations appear in the lower half.

Overall, the tests performed to evaluate the convergent and discriminant validity, as
well as the reliability and unidimensionality of the scales, all imply that the measurement
model has good psychometric and fit indicators.

3.2. Analysis of Bias Due to Common Method Variance

In this study, a single cross-sectional data collection instrument was used with self-
reported scales. Therefore, there was a potential risk of bias due to common method vari-
ance, given this use of a single data collection system. The possible existence of this bias
was investigated using Harman's one-factor approach [86]. This approach consists of com-
paring the fit indices obtained in the actual measurement model (each scale is represented
by a differentiated factor) with the fit indices for another model estimated by a single fac-
tor. For this single-factor model, the goodness-of-fit indices are poor: x2(230) = 3222.10, p <
.01; GFI=0.54; NNFI = 0.53; CFI = 0.57; RMSEA = 0.18. These results imply that bias due to
common method variance in the data is not a problem.

3.3. Exploratory Analysis

After checking the validity and reliability of the measures, exploratory analysis of the
variables in the model was conducted. The sample is not random, so the mean is not a
robust statistic of central tendency. Therefore, bootstrapping with n = 5000 samples was
performed to measure the robustness of the sample means and standard error. All varia-
bles have means whose bias lies in the interval between -0.002 and +0.002. Therefore, the
sample means are neither overestimated nor underestimated.

Perceived risk has the highest mean score of any variable: mean (M) =7.61, standard
error (SE) = 0.09, CI95% lower limit (LL) = 7.43, CI95% upper limit (UL) = 7.79. It appears
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in the upper part of Figure 2, with considerable differentiation with respect to the other
variables. The values are medium-high for the independent variables related to RC (cog-
nitive rigidity: M = 6.26, SE = 0.09, (LL,UL) = (6.08,6.44)) and low for lack of confidence (M
=4.58, SE =0.08, [LL,UL] = [4.44,4.74]). For negative emotions (M = 4.74, SE = 0.10, (LL,UL)
= (4.54,4.97)), the behavior is similar and the confidence intervals overlap. The two depend-
ent variables have results that lie above but very close to the central value of the scale. For
water-saving habits (M = 5.62, SE = 0.12, (LL,UL) = (5.39,5.88)) and water-saving intention
(M=5.70, SE=0.12, (LL,UL) = (5.45,5.94)), the values are very close to the mid-point of the
range of the measure, and the confidence intervals almost completely overlap.

t
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Figure 2. Error bar plot for the 95% confidence interval of the mean.

3.4. Results of the Hypothesis Testing

The results for the structural model reveal a significant result for x2, x%(215) = 391.94,
p <.01, but good indices of fit to the data (normed x2=1.82; GFI =0.91; NNFI = 0.97; CFI =
0.98; RMSEA = 0.05). The coefficients of determination are 0.169 for “Water-saving habits”
and 0.450 for “Water-saving intention”, providing a reasonably high percentage of vari-
ance explained.

The analysis shows that the force of habit is strongly related to the intention to save
water (8 =0.51, t value =7.09, Cohen’s d = 0.97), confirming H1, with a very high effect size
[87].

For H2a, the results contradict the hypothesis by showing a positive influence (with
a very small effect size) of cognitive rigidity and the tendency to have water-saving habits
(y=0.13, t value =2.00, Cohen’s d = 0.14). For H2b, the effect is non-significant (y =-0.02, ¢
value = -0.43). Therefore, it is not possible to affirm the existence of the hypothesized rela-
tionship.

H3a and H3b proposed the influence of a “Lack of confidence” in the outcomes of
water saving on “Water-saving habits” and “Water-saving intentions”, respectively. This
variable does not explain the savings behavior in relation to water consumption. Specifi-
cally, the results show that this variable does not seem to have a significant effect on either
the tendency to have water-saving habits (y =-0.05, t value = -0.70) or the intention to save
water (Y =-0.01, t value =-0.02). These results lead to the rejection of H3a and H3b because
they do not detect the proposed relationship.

In relation to “Negative emotions”, there is a significant negative relationship be-
tween the level of “Negative emotions” elicited by the change and the tendency to engage
in “Water-saving habits” (H4a; y =-0.23, t value = -2.96, Cohen’s d = -0.40). The effect size



Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 April 2021

is medium, and this is a point of inflection on the path to an above-average effect [87]. In
contrast, for H4b, no such “Negative emotions” are found to affect “Water-saving inten-
tion” (y=-0.06, t value = -0.85) directly. However, it does have a weak influence and acts
indirectly on “Water-saving intention”. These results lead to the acceptance of hypothesis
H4a but not H4b.

As expected, “Perceived risk” regarding the possible scarcity of water is found to be
strongly related to “Water-saving habits” (H5a; y = 0.31, t value = 5.28, Cohen’s d = 0.72)
and “Water-saving intention” (y =0.28, t value =4.56, Cohen’s d = 0.62), thereby supporting
H5a and H5b.

Figure 3 shows the standardized coefficients and t values, as well as the coefficients
of determination (percentages of explained variance) for the hypothesized model.

R?=0.169

Perceived
risk

Lack of
confidence

Water-saving
Intention

(ns) is not significant

Figure 3. Estimated structural model (standardized coefficients and ¢ values).

In the analysis of the existing indirect effects in the model, for H6a, a weak influence
of cognitive rigidity on water-saving intention was observed (y = 0.06, t value = 1.96, Co-
hen’s d = 0.27). This influence is contrary to the hypothesized influence and is explained in
the Discussion section. In light of the unexpected sign, Hé6a hypothesis is rejected.

For Héb, the results do not support the existence of a relationship between the varia-
ble “Lack of confidence” and the intention to save water (y =-0.03, t value = -0.70). There-
fore, the hypothesis is rejected.

For Héc, the results indicate the existence of an influence of negative emotions on the
intention to save water, as hypothesized (y =-0.12, t value = -2.74, Cohen’s d = -0.37).

These results thereby show that the influence of the components “Lack of confidence”
and “Negative emotions” on the intention to save water is completely mediated by saving
habits. The lack of confidence in the outcomes of saving water, which is a non-significant
antecedent of water-saving habits and intention, therefore does not have significant indi-
rect effects either.

Perceived risk was observed to influence the intention to save water (y = 0.16, t value
=4.32, Cohen’s d = 0.59), which confirms H6d. This finding reveals that, for this variable,
the mediation of habits is partial. Therefore, the total effect on the intention to save water
is even greater (total effect = 0.44; ¢ value = 6.53, Cohen’s d = 0.89) than the effect observed
using simple direct effects.

Finally, the relationship between the dependent variables (water-saving habits and
intentions) is significant (r = 0.40, p <0.01, Cohen’s d = 0.61), although far from what would
be expected. The error bar plot (Figure 4) shows the change in mean and SE of the variable
“Water-saving intention” at different levels of the variable “Water-saving habits”. The in-
tention to save water grows linearly up to moderate levels of intensity of water-saving
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habits. From this point, it stays parallel with the x-axis. Therefore, very high levels of in-
tensity of water-saving habits correspond to a stagnation in the intention to save water.

| {H

Media +-2 ET INTENT

T T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10

WATER-SAVING HABIT

Figure 4. Error bar for the 95% confidence interval of the mean for intention to save water consider-
ing water-saving habits.

4. Discussion

Regarding the positive relationship between “Water-saving intention” and “Water-
saving habits”, the results of this study (acceptance of H1) are reasonable. It is possible to
defend that the relationship should be negative, given that stronger water-saving habits
mean that there is less scope for saving. The underlying idea is that the potential savings
in water correspond to the difference between the real consumption (Ca) and the smallest
possible consumption (Cmin). In the absence of water-saving behavior, the potential savings
are equal to (Ca-Cmin). However, this difference will tend to zero as water-saving habits
become stronger because the capacity to increase water savings and the intention to make
this extra effort will be small or non-existent. However, water-saving habits tend to be
weak and far from ideal (see Figure 2). Accordingly, the margin to continue saving is high.
Therefore, when there is a greater force of habit in terms of water saving, it is reasonable
to find a stronger intention to continue to save because there is still plenty of margin for
saving.

The results do not confirm hypotheses H2a and H2b. For H2a, the results contradict
the hypothesis. However, the results are reasonable given the role of context in studies of
environmental problems [88]. For instance, higher levels of involvement in water conser-
vation are from areas of high water scarcity. Accordingly, because this study was per-
formed in a region with high water scarcity and a high WEI, water-saving habits are more
ingrained. Thus, cognitive rigidity should work in favor of strengthening existing habits.
The findings contradict those of [45], who reported that ingrained beliefs limit the adoption
of saving habits precisely because of the importance of the context where the environmen-
tal behavior takes place.

Regarding H2b, the results are surprising and may be as the consequence of a degree
of complacency among the population analyzed. Although this area has high water scar-
city, the installation of desalination plants and improvements to water treatment and dis-
tribution facilities have meant that there have not been water shortages in recent years,
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despite the large amount of tourism in the region (the tourism sector is a major consumer
of water).

Regarding the “Lack of confidence” component of RC, the results do not support the
hypotheses proposed in H3a and H3b. These results can be explained by the fact that the
sample has positive expectations toward changes (the levels of “Lack of confidence” are
low). Moreover, the respondents live in areas where there is a high awareness of water
saving, which may explain these positive expectations. The absence of a relationship be-
tween the lack of confidence in the results of saving water and the fact of saving water
itself can be interpreted in the sense that individuals do not consider reaching specific sav-
ings results (which they do not know) and, therefore, do not generate lack of confidence
in their achievements. Indeed, people know (or should know) they are asked to save as
much as possible, but the message remains unclear in that it does not provide specific
goals.

In this study, “Negative emotions” are the expression of feelings of disturbance or
disruption when faced with change. They arise in response to resistance to change. It is
possible to find recent examples that show the refusal to wear a facemask or limit social
interactions to curb the COVID-19 pandemic. In the context of the environment, negative
emotional responses can be observed when fines are imposed for not separating household
refuse material correctly or when the use of personal vehicles is limited due to excessive
levels of urban smog.

The results show that “Negative emotions” act as a direct disincentive of the force of
habit to save water (H4a) and an indirect disincentive of the intention to save when medi-
ated by habits (Hé6c). In other words, they inhibit the externalization of water-saving habits
and negatively affect efforts to consume less water. However, its effect on water-saving
habits and intentions is small [87]. Therefore, the threat of negative emotions on habits can
be interpreted as negligible, even though it is negative for water saving. These findings are
consistent with the theory of psychological reactance, even though the force of the reaction
is weak.

Perceived risk is the most important antecedent of the intention to save water, both
directly and indirectly through its effect on water-saving habits. This first finding confirms
the proposals in the literature regarding the positive relationship between precautionary
saving behaviors and individuals’” sensitivity to future resource uncertainty [69], also sup-
porting similar findings in other environment-related research [68]. Specifically, the results
show that having a high concern about the availability of future water resources not only
directly encourages the development of a conscious, cognitive-based intention to act as a
water saver in the future, but also does so indirectly by promoting more automatic and
unconscious responses to this problem, namely by encouraging positive water-saving hab-
its. Thus, as proposed in risk theory [66], our finding reveals that perceived risk about the
future availability of water resources can effectively lead to the development of (positive)
risk-averse behaviors [66]. Accordingly, given that risk attitudes are highly malleable,
these individual attitudes represent a critical focus for public actors and governments to
promote future water-saving behaviors.

It is clear that our findings refer exclusively to the consumers' perspective, which is
one of the stakeholders in the broader and more complex system related to water manage-
ment. It is accepted that the stakeholders involved (policy makers, communities, manag-
ers, social representatives) must have a shared vision and continuous communication [89],
so knowing the existence of CR and its intensity can help to improve the adaptation and
commitment of stakeholders, as well as to propose more effective management and gov-
ernance models.

The topic of the present study is novel (there is very few existing analysis of CR in the
environmental field), and offers robust clues about the role of CR in the water domain and
recognize the main inhibitors of conservation behavior. Like any academic research, this
study has certain limitations. The first is the context of the study, given that it covered only
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one area of Mediterranean Europe. This Western European context within a country with
good water distribution infrastructures may have influenced the results. Analysis in other
water settings could help capture different realities. A second limitation relates to the small
number of variables. Initially, the pre-questionnaire had a very large number of items, but
the pretest revealed that the time required to respond was impractical for collecting re-
sponses on the street.

The results show that there are still unanswered questions in relation to how to cope
with the inhibitors of water-saving habits and intention. Consequently, it would be of in-
terest to evaluate the impact of other components of RC, such as the reluctance to lose
control or temporal orientation, which have not yet been analyzed in this context. In addi-
tion, it is important to consider whether regional or national water conservation and envi-
ronmental policies could influence individuals' RC, especially since in some countries
there may be political inaction or denial of environmental and water availability issues.
Similarly, given that many societies and countries have water-scarcity problems, it is im-
portant to address the effects of possible restrictive regulations on consumption from both
an individual and a contextual perspective. It is therefore considered necessary to analyze
the role of social marketing beyond communication actions to promote states of opinion
and rapid responses in water saving. Finally, we consider interesting to replicate the pro-
posed model in others contexts and others saving behaviors, as energy, recycling or trans-
portation in private vehicles, with the purpose of widening the scope of the findings pre-
sented in this work.
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Appendix A. Final items used in this study (Spanish statements in italics)

NE1. If I were to be informed that there is going to be a significant change regarding the way things are doneat ____, I
would probably feel stressed. (Si se te informara que va a haber un cambio importante en la forma en que se hacen las cosas
en ____ seguramente te estresarias).

NE2. When I am informed of a change of plans, I tense up a bit. (Cuando te informan sobre un cambio de planes, te pones un
poco tenso).

NE3. Changing plans seems like a real hassle to me. (Cambiar planes te parece una verdadera molestia).

NE4. Often, I feel a bit uncomfortable even about changes that may potentially improve my life. (Con frecuencia te sientes
un poco incémodo incluso con los cambios que pueden potencialmente mejorar tu vida).

CR2. I do not change my mind easily (No cambias ficilmente de opinion).

CR3. Once I have come to a conclusion, I'm not likely to change my mind. (Una vez que Ilegas a una conclusion, es poco
probable que cambies de opinidn).

CR4. My views are very consistent over time. (Tus opiniones son muy consistentes a lo largo del tiempo).

LW3. Change normally entails sacrifices that are not worth the benefits provided by the change. (Normalmente, cambiar
genera sacrificios que no compensan los beneficios del cambio).

LW4. Changes entail more hassle than positive outcomes. (Los cambios suponen mds privaciones que resultados positivos).

LW?7. 1 tend to be pessimistic regarding the future. (Tiendes a ser pesimista en relacién a lo que estd por venir).

LWS. I have a pessimistic view of future changes. (Tienes una imagen pesimista de los futuros cambios).
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HA1. Saving water is something I do often. (Ahorrar agua es algo que haces con frecuencia).

HAA4. I feel strange/bad when I do not save water. (Te sientes raro/mal cuando no ahorras agua).
HADS. Saving water is something I do without thinking. (Ahorrar agua es algo que Te sale sin pensar).
HAG6. It is an effort not to save water. (Te supondria esfuerzo no ahorrar agua).

RI1. What extent do you feel concerned about the effects of ___. (Te sientes preocupado por las consecuencias que tendria una
época de escasez de agua).
RI2. How serious do you feel the negative consequences of ___ are to you personally. (Piensas que son graves las conse-

cuencias personales de la escasez de agua).

RI3. How vulnerable do you feel about the possibility of ___ physically affecting you or your family. (Te sientes vulnerable
sobre la posibilidad de que tu o tu familia os afecte la escasez de agua).

RI4. How vulnerable do you feel about the possibility of ___ affecting your property and/or possessions. (Te sientes
vulnerable por la posibilidad de que la escasez de agua afecte a tu negocio, hogar, nivel de vida o posesiones).

RI5. How severe will the impact of a ___ be where you live. (El impacto de una sequia serd severo en el lugar donde vives).

WC1. I am aware of the various ways to save water in the home. (Eres consciente de las diversas formas de ahorrar agua en
el hogar).

WC2. I believe water consumption can be reduced using water-saving devices. (Crees que se puede reducir el consumo de
agua mediante dispositivos para el ahorro).

WC3. I usually monitor the amount of water I use. (Controlas habitualmente la cantidad de agua que gasta).

WC4. I know the reasons for my current water consumption. (Sabes a qué se debe tu actual consumo de agua).

WCS5. I know what I have to do to save water in the home. (Sabes lo que tienes que hacer para ahorrar agua en el hogar).

IN1. I intend to save more water than last year. (Intentas gastar menos agua que el pasado afio).

IN2. Within the next year, how likely is that you would intent to consume less water than you spend now? (En el proximo
afio, ;hasta qué punto es posible que intentes consumir menos agua de la que ahora gastas?).
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