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ABSTRAK
Kawasan hulu daerah aliran sungai telah lama dianggap memainkan peran strategis dalam konservasi air pada lanskap yang
kompleks dan dinamis. Sementara banyak studi telah meneliti pentingnya upaya konservasi air, studi yang berfokus pada
pengelompokan niat penduduk untuk terlibat dalam inisiatif konservasi air di hulu daerah aliran sungai masih belum banyak
dipelajari. Untuk memahami bagaimana warga mengelompok, kami mengklasifikasikan warga di dua desa (Cibeusi dan Sanca)
berdasarkan pendapat mereka yang khas terhadap variabel Theory of Planned Behavior (TPB), yaitu sikap, norma subjektif,
kontrol perilaku yang dipersepsikan, niat perilaku, dan perilaku terhadap inisiatif konservasi air. Secara total, 200 kuesioner
yang dapat digunakan dalam analisis telah diambil. Hasil penelitian menemukan bahwa warga dapat dikelompokkan menjadi
dua kluster yaitu “pendukung konservasi air” dan “pendukung pasif”. Pendukung konservasi air dicirikan dengan kesepakatan
yang tinggi pada semua variabel TPB, sedangkan pendukung pasif adalah sebaliknya. Temuan ini menegaskan bahwa persepsi
masyarakat tidak homogen, tetapi merupakan kelompok individu yang memiliki pemikiran berbeda. Lebih lanjut, studi saat ini
berimplikasi bahwa pengelola sumber daya air harus menyadari fakta bahwa masyarakat dapat dikelompokkan ke dalam
kelompok yang berbeda berdasar pendapat dan kepentingannya masing-masing. Rancangan kebijakan, strategi, dan intervensi
yang efektif harus dirancang sesuai dengan kelompok yang berbeda tersebut.
Kata kunci: Theory of planned behavior, konservasi air, kluster analisis, Subang

ABSTRACT
Upstream areas have long been considered to play strategic roles in the water conservation of complex and dynamic landscapes.
While earlier studies have examined the importance of water conservation efforts, studies that focused on clustering residents’
intention to engage in water conservation initiatives in the upstream areas remain understudied. To understand how residents
are clustered, we classify residents in two villages (Cibeusi and Sanca) based on their distinctive opinions of the Theory of
Planned Behavior (TPB) variables, i.e., attitudes, subjective norms, perceived behavioral control, behavioral intention, and
behavior toward water conservation initiatives. In total, 200 usable questionnaires were retrieved. The study finds that residents
are clustered into two clusters named water conservation supporters and passive supporters. Water conservation supporters are
characterized by high agreement on all the TPB variables, while passive supporters are the opposite. These findings confirm that
communities are not homogenous but constitute a distinctive group of like-minded individuals. Furthermore, the current study
implies that water resource managers should be aware of the fact that residents are clustered into distinct groups with their own
opinions and interests. The design of effective policies, strategies, and interventions must be arranged according to those
different groups.
Keywords: Theory of planned behavior, water conservation, clustering analysis, Subang
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1. Introduction
Water availability and its conservation are among
today’s top global concerns (Křeček & Haigh, 2019; Li
et al., 2021), and upstream areas play strategic roles in
the water conservation of complex and dynamic
landscapes (Booij et al., 2019; di Matteo et al., 2017;
Křeček et al., 2021; Marhaento et al., 2018). Upstream
*

areas consider playing a pivotal role in recharging
groundwater (Irawan et al., 2009; Zheng et al., 2019),
mitigating flood occurrences while maintaining river
discharge persistence (Marhaento et al., 2018;
Nugroho et al., 2013; Suryatmojo, 2015), and providing
multiple ecosystem services for locals (e.g., Nugroho et
al., 2020). Consequently, policymakers and resource
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managers seek to manage upstream areas for the
essential services they provide.
It is widely believed that managing biophysical
properties is prominent in conserving water resources.
For instance, existing literature has explained that
biophysical changes (e.g., land cover, forest cover) will
eventually lead to changes in water availability and
quality (Marhaento et al., 2018; Nugroho et al., 2013;
Suryatmojo, 2015). Although those earlier studies
provide insights into managing water resources, there
has been growing recognition that incorporating social
dimension (e.g., residents' opinions) as the supplement
of water conservation strategies is paramount (Floress
et al., 2017; Koop et al., 2019; Kumar et al., 2020;
Valizadeh et al., 2020; Yazdanpanah et al., 2016). This
possibly because residents are salient stakeholders
who are directly exposed to many effects of changes in
their socio environment (Valizadeh et al., 2020).
Accordingly, obtaining their opinions would be
beneficial in evaluating and improving water
conservation
strategies.
More
importantly,
understanding the psychological processes of water
use in society would be useful to urge policy to
generate more conservation behavior (Russell &
Knoeri, 2020).
Residents reflect heterogeneous groups of
individuals that may have different interests. Their
interest in the specific issues might be varied based on
their knowledge, attitude, norm, and their perceived
behavioral control (Aprile & Fiorillo, 2017; Perren &
Yang, 2015; Russell & Knoeri, 2020; Yazdanpanah et al.,
2016). Moreover, residents' living circumstances may
determine their attitudes and behavior, subsequently
affect their intention to engage in the conservation
programs (Valizadeh et al., 2020; Yazdanpanah et al.,
2014; Zhang et al., 2019). For instance, experiencing
water scarcity influences residents’ attitudes to engage
in conserving water intention (Yazdanpanah et al.,
2014). They also emphasize that interwoven
normative aspects (e.g., attitude, subjective norm,
moral norm, and self-identity) significantly influence
residents’ intention and water conservation behavior.
However, while understanding residents’ diverse
intentions may be complicated, identifying groups of
residents by placing them into selected clusters is
beneficial in producing a better understanding of the
structure of the community's reactions toward specific
issues (Fredline & Faulkner, 2000). More essentially,
although studies on psychosocial and behavioral by
clustering residents’ opinions are ubiquitous, i.e., in
tourism (del Chiappa et al., 2018; Roca et al., 2009) and
aquaculture (Skallerud & Armbrecht, 2020), the study
by using a cluster analysis approach in the context of
resident intention to engage in water conservation
initiatives in the upstream areas remains
underexplored.
Using the case of two villages (i.e., Cibeusi and
Sanca) located upstream of West Java, Indonesia, the
current study attempts to assess the heterogeneity of
resident intention to engage in water conservation
initiatives. Hence, the purpose of this study is to classify

residents in two villages based on their intention to
engage in water conservation initiatives. The main
objective of the cluster analysis is to segregate the
different groups within the targeted sample to
scrutinize their common features and subsequently
divide them into meaningful groups (Andriotis &
Vaughan, 2003; Sinclair-Maragh et al., 2015). We
hypothesized that residents were clustered based on
their distinctive attitudes, subjective norms, perceived
behavioral control, behavioral intention, and behavior.
The findings of this study will serve a better picture of
the community's structure in the field, which
eventually offers insights to improve strategies and
policies that enable coping with water conservation
issues in upstream areas. To explain that, our research
uses the theory of planned behavior (TPB) (Ajzen,
1991) as the theoretical framework. TPB has been
intensively studied in conservation studies (e.g., Perren
& Yang, 2015; Russell & Knoeri, 2020; Yazdanpanah et
al., 2014) and is widely used in research that focuses on
psychosocial and behavioral studies.
2. Research methods
2.1. Study site
Cibeusi and Sanca villages are situated the upstream of
Cipunagara basin (see Figure 1), and administratively
located in Subang regency, West Java Province,
Indonesia. Cibeusi cover 363 ha and inhibited by 2,864
people, while Sanca has 634 ha witha a total of 4,727
residents.
Cipunagara watershed

Research sites

Indonesia

Figure 1 Research sites and map of Cipunagara watershed
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Most of the residents are working in farming-related
activities and laborers, while a small fraction of them
works as entrepreneurs, staff, and government officers
(Anonim, 2019).
Those two rural communities in the upstream
area (i.e., Cibeusi and Sanca) were specifically selected
for the research because they have long been received
water conservation programs from the local
government and private sectors. Over the years,
residents of Cibeusi and Sanca have been trained to
conduct various water conservation efforts such as
establishing soil and water conservation techniques
(e.g., terrace, biopore, infiltration-well, ditches) and
community empowerment in managing the landscape.
2.2. Questionnaire design
A structured questionnaire was developed to
investigate determinants of resident intention to
engage in water conservation initiatives based on the
TPB framework (Ajzen, 1991). Ajzen argued that
people’s behavior is a function of their behavioral
intention. People's positive attitudes, strong perceived
subjective norms, and high perceived behavioral
control contribute to their intention to adopt the
specific behavior (behavioral intention), and
subsequently encourage them to take an action
(behavior). Attitude toward behavior (ATB) represents
the degree to which a person has positive or negative
feelings about a particular behavior (Ajzen, 1991). It
also requires a consideration of the expected outcomes
of undertaking a behavior. Subjective norms (SN) are
defined as the person's perception of how much people
are engaged in and support for the behavior (Ajzen,
1991). Perceived behavioral control (PBC) indicates an
individual's control over the behavior (Ajzen, 1991). It
involves evaluation of how difficult or easy a particular
behavior would be. Given these scenarios, the
questionnaire consisted of two sections.
The first section consisted of five latent variables
of the TPB framework (Ajzen, 1991). The five selected
latent variables were adopted from the TPB
framework. Totally, 17 measurement variables or
question items were adopted and adapted from
existing literature devoted to attitudes toward
behavior (ATB), subjective norm (SN), perceived
behavioral control (PBC), behavioral intention (BI),
and behavior (B) (Ajzen, 2002; Chaudhary et al., 2017;
Chien et al., 2012; Mihanyar et al., 2016; Warner, 2021;
Warner et al., 2018; Yazdanpanah et al., 2014).
Responses were on a five-point Likert scale, with 1 was
"strongly disagree," and 5 was "strongly agree." The
final part of the questionnaire inquired about the
resident’s sociodemographic profiles.
2.3. Sampling and survey procedures
Targeted villages and respondents were determined by
using non-probability sampling with purposive
sampling. This allowed us to select sampling based on
the research purpose or specific issue, subjective

judgment, and availability of the subject (Guo &
Hussey, 2004). This method is also worthwhile to test
the theoretical frameworks and locate the phenomena
of a broader population (Etikan et al., 2016; Rivera,
2019). To satisfy the study objectives, targeted villages
should be located at the upstream area, involved in
water conservation programs, and accessible. A series
of field observations and discussions with project
managers were conducted to obtain the data and
candidates of the sampling village. Finally, the two
villages, i.e., Cibeusi and Sanca, were selected as survey
sites. Data were collected in October 2020.
The questionnaires were administered face-toface to obtain a high response rate (Heerwegh &
Loosveldt, 2008). Three interviewers were trained to
intercept respondents, perform interviews, and
administer the questionnaire. Limited resources (i.e.,
time and finances) were considered the constraints in
targeting the respondents. Given these circumstances,
a convenience sampling method was employed to
assign targeted respondents based on their availability,
accessibility, and willingness to engage in the survey.
Only residents aged 18 or over were inquired to
participate in the survey. The intercepted residents
were asked their willingness to take part in the survey.
Once intercepted resident agreed, they were asked to
complete the question items on site.
2.4. Data analysis
First, data screening was conducted to ensure
suitability and applicability prior to the cluster
analysis. Completed questionnaires were used for
subsequent analyses. Next, Cronbach’s alpha (α)
coefficient was used to examine internal consistency,
that is, how closely related a set of question items are
as a group under designated latent variable (Adamson
& Prion, 2013; Cortina, 1993). The α coefficient > 0.6
demonstrating a high level of reliability (Hair et al.,
1998), and the average value of the question items of
the latent construct was used in clustering analysis.
Third, a non-hierarchical clustering analysis (i.e., kmeans) was employed to generate the clusters. This
was used to classify the residents’ opinions according
to the factors derived from the TPB framework. The Kmeans method allows users to determine the optimum
number of central clusters (k). In this study, we used
the silhouette method to obtain the optimum number
of k. This procedure seeks for k-centers within the
predetermined data set that minimizes the total sum of
the squared distances between each sample and its
nearest center. Once the optimum number of clusters
was determined, the k-means analysis was run.
Identified clusters generated by the k-means analysis
were then validated by using an independent sample ttest. T-test was employed to compare the different
groups by examining the statistically significant
difference between them. Ultimately, descriptive
statistics by using cross-tabulation were used to
outline respondent demographic characteristics.
Indeed, scholars used this method to demonstrate the
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cluster to the demographic profiles of its members
(e.g., Andriotis & Vaughan, 2003; Sinclair-Maragh et al.,
2015). Descriptive statistics and k-means clustering
analysis were performed in this study by using the stats
and ggplot2 packages in R Studio ver 1.1.463 (RStudio
Team, 2015).
3. Result and discussion
3.1. Respondent profiles
In total, 200 usable questionnaires were retrieved.
Table 1 shows respondents’ demographic profiles. The
majority of the respondents were male (64.5%), and
most of them were between 20 – 50 years old (75%).
Of the respondents, 4% were illiterate, 81.5% had
completed primary and secondary education (i.e.,
elementary, junior, and high school), and 14.5% of
them had enrolled in university. Finally, 55.5% of the
respondents had earned personal monthly income of <
IDR 1,000,000 (US$69.54), and only 14% of > IDR
2,500,000 (US$173.8) (1 US$ =14,380.2 IDR as of
March 12, 2021).
Table 1. Respondents’ demographic profiles
Characteristics

Frequency

Percentage
(%)

Gender
Male
Female

129
71

64.5
35.5

≤ 20
> 20 - ≤30
> 30 - ≤40
> 40 - ≤50
> 50 - ≤60
> 60

12
47
57
46
26
12

6.0
23.5
28.5
23.0
13.0
6.0

Age (years)

Formal education attainment
No formal education
Elementary school
Junior high school
High school
University

8
42
54
67
29

4.0
21.0
27.0
33.5
14.5

Personal monthly income (IDR)
< 1,000,000
≥1,000,000 – 2,500,000

110
62

55.0
31.0

≥2,500,000 – 4,000,000
>4,000,000

22
6

11.0
3.0

In the current study, a non-hierarchical analysis
by using the k-means method was utilized to finalize by
using a priori optimum number of clusters examined
by the silhouette method. Figure 2 illustrates that the
optimum number of clusters was two clusters.
Accordingly, from the non-hierarchical procedure
using 200 observations, two clusters were derived.
Figure 3 demonstrates the cluster plot for resident
intention to engage in water conservation initiatives
based on the TPB framework. Cluster 2 (N=143), being
the largest members, represented 71.5% of the
respondents. However, Cluster 1 (N=57) represented
28.5% of the respondents. Table 4 shows that all the
five latent variables employed for cluster validation
were statistically significant. This result testified that
there were statistical differences between the two
generated clusters in the study. The generated clusters
were eventually named corresponding to their
agreement toward question items to delineate the
cluster's identities distinctively.
Cross-tabulation was utilized to identify the
demographic profiles of the cluster members based on
their gender, age, formal educational attainment, and
personal monthly income. Table 3 shows the
demographic profiles of the respondents. Our findings
indicated that most of the respondents in Cluster 1
were male, between 20 and 40 years old, attained high
school education, and earned less than IDR 1.000.000
per month. Additionally, Cluster 2 was dominated by
male, between 30 and 40 years old, had graduated from
junior and high school, earned less than IDR 1.000.000
per month.
Table 2 Overall value of latent variables of the questionnaire
Latent variables

Avg

Overall value
Cronbach's
SD
alpha

Attitude toward behavior (n=5)

4.25

0.60

0.79

Subjective norm (n=3)

3.76

0.65

0.87

Perceived behavioral control (n=4)

3.73

0.69

0.79

Behavioral intention (n=4)

3.88

0.58

0.73

Behavior (n=1)
3.89
0.67
Avg=average, SD=standard deviation, n= number of questions

3.2. Cluster analysis
Table 2 describes the overall value of the latent
variables of the study. The standard deviation (SD) of
attitude toward behavior (ATB), subjective norm (SN),
perceived behavioral control (PBC), behavioral
intention (BI), and behavior (B) were 4.5, 3.76, 3.73,
3.88, and 3.9, respectively. Likewise, Cronbach’s alpha
value for attitude toward behavior, subjective norm,
perceived behavioral control, and behavioral intention
was 0.79, 0.87, 0.79, and 0.73, respectively. These
values indicated a high level of reliability (Cortina,
1993; Hair et al., 1998). Therefore, the average values
of question items under the latent variables were used
in the cluster analysis.

Figure 2 Optimal number of clusters
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Table 3 Demographic profiles (N = 200)
Cluster 1
(N=57)

Characteristics

Cluster 2
(N=143)

Freq

%

Freq

%

Gender
Male

33

57.89

96

67.13

Female

24

42.11

47

32.87

≤ 20

9

15.79

3

2.10

> 20 - ≤30

15

26.32

32

22.38

> 30 - ≤40

12

21.05

45

31.47

> 40 - ≤50

14

24.56

32

22.38

> 50 - ≤60

4

7.02

22

15.38

> 60

3

5.26

9

6.29

Age (years)

Figure 3 Cluster plot for resident intention to engage in water
conservation initiatives based on TPB framework.

Table 4 demonstrates clustering variable profiles on
water intention to engage in water conservation
initiatives. As indicated in Table 4, Cluster 2 members
hold high agreement in all the given latent variables of
the TPB framework. They have higher agreement about
the importance of engaging in water conservation
initiatives in their village. This may be because they
believed that water conservation efforts were the wise
initiatives, important, beneficial, and essential to
prevent water scarcity in the future. In addition, they
strongly believed that their decision to engage in water
conservation initiatives was supported by their
surrounding people. Our findings were corroborated
by earlier studies that have indeed been emphasized
that residents’ attitudes were a strong determinant of
their intention to engage in the water conservation
efforts (Russell & Knoeri, 2020; Yazdanpanah et al.,
2014). Attitudes directly, positively, significantly
influenced residents’ behavioral intention and support
for water conservation activities (Perren & Yang, 2015;
Yazdanpanah et al., 2014). Similarly, earlier studies
argued that those who feel a personal responsibility to
conserve water might be more likely to practice water
conservation by themselves (Chaudhary et al., 2017;
Floress et al., 2017). Given those circumstances, Cluster
2 was eventually labeled as "water conservation
supporters." Nevertheless, respondents’ agreement
toward PBC was the lowest variable compared to other
latent variables in Cluster 2. As the TPB tenets, the PBC
reflects an individual's control over the behavior
(Ajzen, 1991). In other words, this may also reflect
personal barriers to executing particular behavior
(Perren & Yang, 2015). Given those circumstances,
members of Cluster 2 may have limitations, as well as
difficulties, to conduct water conservation efforts by
themselves. This might be the reason why community
assistance on water conservation in those two villages
remain the priority for government and private
sectors. Furthermore, Perren & Yang (2015) indicated
that providing sufficient information and meaningful
intervention may help remove barriers to water
conservation practices in the community.

Formal education attainment
No formal education

3

5.26

5

3.50

Elementary school

13

22.81

29

20.28

Junior high school

9

15.79

45

31.47

High school

25

43.86

42

29.37

University
Personal monthly income
(IDR)

7

12.28

22

15.38

< 1,000,000

38

66.67

72

50.35

>1,000,000 – ≤2,000,000,-

13

22.81

38

26.57

>2,000,000 – ≤3,000,000,-

2

3.51

22

15.38

>3,000,000 – ≤4,000,000,-

3

5.26

6

4.20

> 4.000.000,-

1

1.75

5

3.50

N= number of members

Table 4 Clustering variable profiles on water intention to
engage in water conservation initiatives.
Latent
variables

Cluster
center
C-1
C-2

ATB

4.02

4.34

SN

3.16

PBC
BI
Behavior

t-value

p-value

sig

-4.87

0.000

***

3.99

-11.925

0.000

***

3.16

3.95

-13.062

0.000

***

3.51
3.26

4.03
4.13

-9.59
-7.47

0.000
0.000

***
***

ATB=Attitude toward behavior, SN= Subjective norms, BI= Behavioral
Intention, PBC= Perceived behavioral control, C-1 = Cluster 1, C-2=
Cluster 2. ***p<0.001

Cluster 1 is primarily characterized by those who hold
low agreement in their subjective norms, perceived
behavioral control, intention, and behavior of water
conservation initiatives. Notwithstanding, they agreed
that water conservation initiatives were notable and
beneficial to prevent water scarcity issues. In addition,
the high agreement on attitudes toward water
conservation initiatives may indicate their awareness
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of the importance of water conservation practices.
Therefore, this cluster was subsequently named
"passive supporters" to reflect their opinions toward
water conservation initiatives.
4.Conclusion and implications
This study concludes that residents in Cibeusi and
Sanca villages are clustered into two clusters, namely
water conservation supporters and passive supporters.
This work provides empirical findings that residents
hold distinctive attitudes, subjective norms, perceived
behavioral control, behavioral intention, and behavior
on water conservation initiatives in their villages.
Accordingly, the study contributes to the knowledge of
psychosocial and behavioral studies based on the TPB
framework, particularly in testifying that communities
are not homogenous but constitutes a distinctive group
of like-minded individuals.
However, although empirically proven, the study
has practical implications for water resources
managers. While noticeable, it is substantial to note
that water resource managers should be aware of the
fact that residents are clustered into distinct groups
with their own opinions and interests. Accordingly,
managers should be considered that there is no “onesize-fits-all” in implementing water conservation
strategies. The design of effective policies, strategies,
and interventions must be designed according to those
different groups.
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