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ABSTRACT 
 

Upstream areas have long been targeted as the priority of water 
conservation initiatives. While earlier studies often considered underlying 
socio-psychological factors determining residents’ intention and behaviors 
in water conservation, studies that focused on the resident’s intention and 
behavior in upstream areas, where water is abundant, remain 
underexplored. The current study used socio-psychological constructs of 
the theory of planned behavior (TPB), i.e., subjective norm, attitudes 
toward behavior, and perceived behavioral control, to analyze the 
determinants of water conservation intention and behavior in two villages 
upstream of West Java (i.e., Cibeusi and Sanca villages), Indonesia. A total 
of 200 usable questionnaires were retrieved. Structural equation modeling 
was used to determine the linkages and strength of relationships among 
constructs. There was evidence that residents perceived behavioral control 
exerted the most significant influence on residents’ water conservation 
intention and behavior. Moreover, perceived behavioral control was an 
effective mediator of the linkage between attitude and residents’ intention 
and behavior. The findings confirmed the suitability of TPB in explaining 
interrelationships among determinant factors that explain residents’ 
intention and behavior, albeit with different mechanisms and effects. The 
study implied that increasing awareness of the value of water conservation 
would significantly affect residents’ attitudes, which subsequently 
increased their willingness to perform water conservation efforts. 

 
1. Introduction 

Water availability and conservation have become one of the most contentious issues facing 
global society (Dinar et al. 2019; Lee et al. 2020; Taherzadeh et al. 2021). The upstream areas, the 
zero to the first-order watershed, are fragile ecosystems and are suspected as the most sensitive 
parts of landscapes (Křeček and Haigh 2019; Li et al. 2021). While providing essential ecosystem 
services (e.g., groundwater recharge, mitigating floods, drought occurrences) (Nugroho et al. 
2013; Suryatmojo 2015; Zheng et al. 2019), upstream areas deal with the most significant 
challenges on natural resources depletion, climatic and socio-economic changes (Booij et al. 2019; 
Di Matteo et al. 2017; Marhaento et al. 2018). At this point, there is beyond doubt that changes in 



Nugroho et al. (2022)   Jurnal Sylva Lestari 10(1): 12-25 
 

 13 

upstream areas may have adverse downstream impacts on erosion, water supply, sediment 
transport, and water quality (Moragoda and Cohen 2020; Valentin et al. 2008). Therefore, they 
pose the most significant challenges for resource managers and policymakers in managing 
upstream areas to ensure the sustainability of critical environmental services they serve (Křeček 
and Haigh 2019). 

However, managing upstream areas is a complex task that involves the integration of 
numerous scientific judgments. Biophysical approaches are prominent, and on the other hand, 
scholars argue that strategies to deal with water scarcity and its conservation are contingent upon 
the social dimension approach (Chaudhary et al. 2017; Floress et al. 2017; Kumar et al. 2020; 
Valizadeh et al. 2020). These include understanding residents’ opinions and psychological 
processes toward water conservation behavior. Specifically, since water conservation practices at 
the individual level are substantial (Russell and Knoeri 2020; Tama et al. 2021; Warner 2021), 
understanding factors that determine positive water conservation intentions and behaviors may 
provide reliable information for resource management decision making. Indeed, earlier studies 
have been dedicated to explaining precedents of individuals’ intentions and behaviors in saving 
water (Maleksaeidi and Keshavarz 2019; Perren and Yang 2015; Savari and Gharechaee 2020; 
Shahangian et al. 2021; Valizadeh et al. 2020; Yazdanpanah et al. 2014, 2016). However, these 
studies were primarily conducted in the area which endures water scarcity and drought. The 
existing literature gives vague answers on the upstream regions where water is usually abundant. 
More importantly, how residents’ attitudes, social pressure, and perceived control over 
conservation activities in the upstream areas influence their water conservation intention and 
behavior have not been studied. 

Therefore, to explain the plausible linkages and empirical test the plausible interactions 
among determinants of residents’ water conservation intention and behavior in the upstream areas, 
the study focuses on two villages (i.e., Cibeusi and Sanca) at the upstream of West Java, Indonesia. 
Those villages had total annual rainfall of 5,297 in 2018 (BPS Kabupaten Subang 2019a). The 
current study aimed to investigate the determinants of residents’ water conservation intention and 
behavior. To explain that, the study employs the theory of planned behavior (TPB) proposed by 
Ajzen (1991). TPB has been extensively used in conservation studies, particularly research focused 
on psychosocial and behavioral mechanisms (Perren and Yang 2015; Russell and Knoeri 2020; 
Shahangian et al. 2021; Valizadeh et al. 2020). The findings may add fundamental knowledge for 
policy measures to improve water conservation management and generate more conservation 
behavior. 
 

2. Materials and Methods 

2.1. Conceptual Framework and Research Hypothesis 

The Theory of Planned Behavior (TPB) is a notable socio-psychological model to elucidate 
variance in purposeful behavior, proposed by Ajzen (1991). TPB argues that an individual’s actual 
behavior (B) is directly governed by behavioral intention (BI). Subsequently, BI is simultaneously 
influenced by the subjective norm (SN), attitude (ATB), and perceived behavioral control (PBC) 
toward the behavior. The research defined behavior as residents’ involvement in water 
conservation programs in their villages. Accordingly, a resident’s BI is described as their 
willingness to engage in water conservation initiatives in their village. SN is demonstrated as social 
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pressure from external sources to govern an individual’s intention and behavior. At the same time, 
ATB reflects the degree to which a person favors the BI water of conservation initiatives. In 
addition, PBC is defined as the person’s perceived capability or self-efficacy to engage in a specific 
behavior. Theoretically, an individual’s intentions and behavior are more robust when those SN, 
ATB, and PBC are in a more favorable situation (Ajzen 1991; Yazdanpanah et al. 2014). Following 
those arguments, the research proposed the following hypotheses (Fig. 1). 

H1. Attitude toward behavior (ATB) directly and positively affects behavioral intention (BI), 
H2. Subjective norm (SN) directly and positively affects behavioral intention (BI), 
H3. Perceived behavioral control (PBC) directly and positively affects behavioral intention 

(BI), 
H4. Perceived behavioral control (PBC) directly and positively affects behavior (B), 
H5. Behavioral intention (BI) directly and positively affects behavior (B). 

 

Fig. 1. The conceptual model of the study. 
 
2.2. Study Site 

Cibeusi and Sanca villages are located upstream of the Cipunagara watershed, as shown in 
Fig. 2. Administratively, the villages are located in Subang Regency, West Java Province, 
Indonesia. Cibeusi and Sanca villages are inhabited by 2,864 and 4,727 residents, respectively. 
Both Cibeusi and Sanca receive relatively abundant rainfall throughout the year since they are 
located in the upstream area (BPS Kabupaten Subang 2019). In total, the annual rainfall in those 
villages was 5,297 mm in 2018 (BPS Kabupaten Subang 2019). In the context of watershed 
management, earlier studies have demonstrated that the Cipunagara watershed has experienced 
landcover changes leading to soil erosion, water pollution, sediment transport, and water 
arrangement disturbances (Fitriyana et al. 2020; Juwana and Nugroho 2020; Nur et al. 2020). For 
instance, Fitriyana et al. (2020) elucidated that the highest sediment transported through the river 
in the Cipunagara watershed was more than 1 million tons. ha-1. year-1. Moreover, Juwana and 
Nugroho (2020) indicated that in the middle part of the Cipunagara watershed, for existing 
Biological Oxygen Demand (BOD) and Chemical Oxygen Demand (COD) pollutants were 1.67 
tonnes.day-1 and 5.06 tonne. ha-1, respectively. Given these circumstances, the upstream areas 
(e.g., Cibeusi and Sanca villages) play a strategic role in conserving water (Marhaento et al. 2018; 
Nugroho et al. 2013; Suryatmojo 2015).  
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Those two villages were explicitly selected for the study because they have long received 
water conservation programs (i.e., forest rehabilitation, infiltration wells, and community 
development) from the local government and private sectors (Javlec 2021; Pemerintah Daerah 
Jawa Barat 2019). These include implementing soil and water conservation techniques (i.e., 
infiltration wells, ditches) and community empowerment in environmentally based landscape 
management. For instance, 1,210 trees have been planted, 8 vertical drainages and 90 ditches have 
been deployed in 2019 (Javlec 2019). Moreover, Cibeusi and Sanca, which cover a 363-ha and 
634-ha area, are acknowledged as crop producers of rice, carrot, and shallot in West Java. 
Accordingly, most residents work in farming-related activities and laborers, while a small portion 
of them work as civil servants, staff, and entrepreneurs (BPS Kabupaten Subang 2019).  

 

Fig. 2. Research sites and map of Cipunagara watershed. 
  
2.3. Questionnaire Development 

We developed a structured questionnaire survey to describe the determinants of residents’ 
intentions, behavior toward water conservation, and demographic characteristics. The current 
study considers the Theory of Planned Behavior (TPB) (Ajzen 1991) as the theoretical model. The 
questionnaire was divided into two major sections. The first section comprises five latent variables 
of the TPB framework (Ajzen 1991). Moreover, the observed variables were adopted from earlier 
research, including the subjective norm (SN), attitudes toward behavior (ATB), perceived 
behavioral control (PBC), behavioral intention (I), and behavior (B) (Ajzen 2002; Chaudhary et 
al. 2017; Chien et al. 2012; Mihanyar et al. 2016; Shahangian et al. 2021; Warner et al. 2018; 
Warner 2021; Yazdanpanah et al. 2014). In total, the initial structured questionnaire comprised 20 
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question items. Respondent’s statements were set on a 5-point Likert scale, with 1 referring to 
“strongly disagree” and 5 referring to “strongly agree”. The second part of the questionnaire asked 
gender, age, formal education attainment, and personal monthly income. These questions were 
utilized to describe the characteristics of the respondents. 
 
2.4. Survey Procedures 

The study employed a non-probability purposive sampling procedure to determine the 
sampled villages. Guo and Hussey (2004) explained that the technique allows the scholar to select 
a sample based on specific issues and specific judgments. More importantly, this method is robust 
in examining the theoretical framework and locating a broader population’s phenomena (Etikan et 
al. 2016; Rivera 2019). Among the villages situated upstream of the Cipunagara watershed, 
Cibeusi and Sanca were chosen as a case study. Data were collected in October 2020. 

 We hired and trained three interviewers with a forestry and social science background to 
encourage residents’ participation in the survey, execute interviews, and manage questionnaire 
data. On-site interviews were performed face-to-face in the field and door-to-door in the settlement 
areas of the targeted villages. The total number of residents in the two targeted villages was 7,591 
(BPS Kabupaten Subang 2019). Therefore, randomization and testing the entire population are 
practically almost impossible due to limited resources. Due to the budget and time limitations, this 
study utilized the convenience sampling method to intercept respondents based on their 
accessibility and willingness to engage in the questionnaire survey (Etikan et al. 2016). Using a 
priori method (Soper 2021), we generated the minimum sample size to determine the anticipated 
effect size and desired statistical power level of analysis (Christopher Westland 2010; Memon et 
al. 2020). Accordingly, the minimum sample size to detect effect and model structure was 150 
respondents. The intercepted locals were first asked whether they were occupants and were aged 
> 18 years old. Next, they were informed about the study’s purpose and asked their willingness to 
participate in the survey. Finally, they were requested to answer the question items on site. 
 
2.5. Data Analysis 

Residents’ demographic characteristics were analyzed descriptively using RStudio (Team 
2015). Moreover, this study performed structural equation modeling (SEM) analysis. SEM has 
been extensively used to investigate causal-effect linkages among variable interests in behavioral 
research (Tarka 2017). It allows assessing measurement error, estimating latent variables via 
measured variables, and model testing where a model structure can be compelled and examined to 
fit the observed data simultaneously. The SEM involves subsequent confirmatory factor analysis 
(CFA) and path analysis procedures (Weston and Gore 2006). Initially, the proposed theoretical 
model (TM) was assessed using CFA to examine the effectiveness of the measurement model. The 
measurement model represents a CFA used to justify and explore the relationship between latent 
and observed variables (Bagozzi and Yi 1988; Hair et al. 1998). We also assessed the global model 
fit indices, composite reliability (Ahmad et al. 2016; Bagozzi and Yi 1988), and convergent 
validity (Ahmad et al. 2016; Bagozzi and Yi 1988) latent variables to ascertain the quality of the 
measurement model. Next, the suspected latent variables with unsatisfactory fit index were 
reassigned by deleting its observed variables with the lowest loading factor value (Ahmad et al. 
2016; Fuchs and Diamantopoulos 2009; Gerbing 1988; Iacobucci 2009). The study considered 
gunning fog index (GFI) (Schumacker and Lomax 2004), comparative fit index (CFI) (Bentler, 
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1990), normed fit index (NFI) (Bentler and Bonett 1980; Schumacker and Lomax 2004), 
parsimonious index (chi-square/df) (Kline 2011; Schumacker and Lomax 2004) as the model fit 
index. Hence, the procedure lessens the number of observed variables in each designated latent 
variable. Third, path analysis was run to estimate all path relationships among latent and observed 
variables using the maximum likelihood approach. Next, the directions and significant path 
relationships among latent variables were determined by simultaneously verifying all proposed 
hypotheses. Moreover, the validity of the generated model was evaluated by examining the average 
variance extracted (AVE) and composite reliability (CR) (Hair et al. 1998; Weston and Gore 
2006). In the end, the best structural model was further evaluated by comparing chi-square/df and 
Akaike Information Criterion (AIC) values of the competing models (CMs) with the proposed 
theoretical model (TM). The measurement models and structural model fit indices were analyzed 
utilizing the lavaan package (Rosseel 2012) in RStudio ver. 1.1.4.6.3 (Team 2015). 
 

3. Results and Discussion  

3.1. General Results 

In total, 200 usable questionnaires were obtained. Of the respondents, 64.5% were male, and 
most were between 20 – 50 years old (75%). Most of the respondents had completed high school 
(33.5%), 27.5% had graduated junior high school, and 4.0% were illiterate. The majority, 86.0%, 
of the respondents had earned personal monthly income of < IDR 2,500,000 (USD 176.3), and 
only 14% gained > IDR 2,500,000 (USD 176.3) (USD 1 is equal to IDR 14,176.05 as of May 11, 
2021). 

The original questionnaire was composed of 6 latent variables and 20 observed variables. 
The overall mean values of ATB, SN, PBC, BI, PR, and B were 4.25, 3.76, 3.73, 3.88, 4.00, and 
3.89, respectively. In addition, the standard deviations of ATB, SN, PBC, BI, PR, and B were 0.60, 
0.65, 0.69, 0.58, 0.84, and 0.67, respectively. The value of Cronbach’s alpha (α) of all latent 
variables was > 0.5, demonstrating a high level of reliability (Taber 2018). Table 1 demonstrates 
the overall value of latent variables. 
 
Table 1. The overall value of research latent variables 

Latent variables Overall value 
Mean SD Cronbach’s 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   

Note: SD = standard deviation, n = number of questions. 
 
3.2. Measurement Model 

The measurement model of this study involved six latent variables. However, the actual 
results of the CFA analysis were unsuccessful in providing acceptable fit model indices. 
Consequently, we deleted nine observed variables (i.e., three items for ATB, two items for BI, 1 
item for PR, and three items for BI) to establish an acceptable measurement model. The 
parsimonious fit index for the analysis was 3.34, and the allowable value is < 5 (Schumacker and 
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Lomax 2004). The subsequent model fit indices included gunning fog index of 0.931, a 
comparative fit index of 0.943, normed fit index of 0.921. Those generating model fit indices 
represent that the proposed measurement model well-fitted to the observed data. Moreover, the 
convergent validity (CR) of all latent variables was above 0.7, the average value extracted (AVE) 
was >0.5, and these eventually demonstrated a high level of internal consistency of the generated 
model (Ahmad et al. 2016; Bagozzi and Yi 1988). Table 2 presents the loading factor, average 
variance extracted (AVE), and composite reliability (CR) from the designated measurement 
model. The loading factor represents the estimated direction and strength of the correlation 
coefficient between the measured and latent variables. In SEM, 0.7 or higher loading factor 
demonstrates that the factor extracts sufficient variance from the designated latent variable (Taber 
2018). 
 
Table 2.  Loading factor, CR, and AVE from the measurement model 

Variable Loading 
Factor CR AVE 

Attitude Toward Behavior (ATB)       
I think that engaging in water conservation is wise  0.956 0.78 0.64 
I think that engaging in water conservation is favorable  0.792     

Subjective Norm (SN) 
   

Most people who are important to me would think I should engage in water 
conservation activities in this village 

0.793 0.88 0.71 

Most people who are essential to me recommend engaging in water conservation 
activities in this village 

0.907 
  

Most people who are important to me would approve me to engage in water 
conservation activities in this village 

0.827     

Perceived Behavioral Control (PBC) 
   

It is primarily up to me whether I engage in water conservation activities in this 
village 

0.792 0.80 0.67 

Nothing prevented me from engaging in water conservation activities in this 
village 

0.843     

Behavioral Intention (BI)       
I intend to engage in water conservation activities in this village 1     

Behavior (B)       
I Involved in water conservation efforts in this village 1     

Notes: CR= composite reliability, AVE= average variance extracted. 
 
3.3. Structural Model 

The research assessed the determinants of residents’ intention and behavior toward water 
conservation efforts in the upstream area. Interestingly, instead of attitude and subjective norm, 
the research findings implied that residents perceived behavioral control is the significant 
determinant of their intention and actual water conservation behavior. Fig. 3 shows the path 
diagram for structural relationships among latent constructs and their impacts.  

The SEM analysis revealed that behavioral intention (BI) directly, positively, and 
significantly affected behavior (B) (β=0.38, p< 0.001), thus H5 was accepted. The finding was 
consistent with earlier studies (Shahangian et al. 2021; Yazdanpanah et al. 2014). The results also 
indicated that if residents hold a stronger intention to engage in water conservation initiatives, they 
are likely more involved in water conservation activities in their village.  



Nugroho et al. (2022)   Jurnal Sylva Lestari 10(1): 12-25 
 

 19 

 

 

 

Fig. 3. Structural model of resident intention and behavior toward water conservation (TM= 
theoretical model, CM= competing model). 

 
Moreover, residents’ intentions and behavior in water conservation were strongly and 

significantly governed by their perceived behavioral control. The PBC directly, positively, and 
significantly affected BI (β= 0.76, p < 0.001). It also directly, positively, and significantly affected 
behavior (β= 0.45, p < 0.001), thus H3 and H4 were accepted. We also found that the ATB directly, 
positively, and non-significantly affected behavioral intention (β= 0.07, p > 0.05). Thus, H1 was 
accepted. The SN directly, negatively, and non-significantly affected BI (β= -0.03, p > 0.05), 
therefore H2 was rejected. Existing literature indicates that the subjective norm is an infirm 
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determinant of an individual’s intention (Armitage and Conner 2001; Shahangian et al. 2021). 
Most importantly, the research findings demonstrated that subjective norms (i.e., social pressure) 
and attitudes toward water conservation were not significant driving forces of residents’ intention 
to engage in water conservation. Our findings also contradicted those who researched the area with 
vulnerability to natural resources problems (Maleksaeidi and Keshavarz 2019; Shahangian et al. 
2021; Yazdanpanah et al. 2014, 2016). For instance, Shahangian et al. (2021) asserted that Iran’s 
severe water crisis led the residents to hold higher water efficiency intentions and behavior 
agreements. Given these circumstances, we speculated that these contradictory findings might be 
related to residents’ level of exposure to water problems, i.e., water shortage and water pollution. 
The upstream of the Cipunagara watershed is well known as an area with abundant rainfall 
throughout the year (BPS Kabupaten Subang 2019); thus, the water shortage has remained 
overlooked. Consequently, residents’ water conservation intention and behavior were explicitly 
governed by their perceived behavioral control. Those who have stronger self-efficacy, perceived 
belief, and controllability over adopting water conservation behavior in their village are more 
anxious to engage and adopt such water conservation behaviors. Therefore, promoting residents’ 
confidence in water conservation practices through extensive training and empowerment programs 
to overcome perceived barriers may nurture residents’ behavior in conserving water. 

The CM1 was the best model for the current study (Table 3). Interestingly, we found that 
attitude toward behavior directly, positively, and significantly affected perceived behavioral 
control (β= 0.66, p < 0.001) and indirectly, positively, and significantly affected intention and 
water conservation behavior. Following the SEM results of CM1, the influence of residents’ 
attitudes on their intention and water conservation behavior was fully mediated by perceived 
behavioral control. It implies that the residents who perceived water conservation as wise and 
favorable actions had more confidence and ability in conserving water in their village, which 
eventually bolsters their intention and actual water conservation behaviors.  

 
Table 3. Fit indices for competing models (CMs) and theoretical model (TM) 

No Indices Name of 
index Threshold Source TM CM1 CM2 

1 Absolute fit GFI > 0.90 Schumacker and 
Lomax (2004) 0.931 0.931 0.931 

2 Incremental fit AGFI >0.90 Schumacker and 
Lomax (2004) 0.853 0.858 0.852 

CFI >0.90 Bentler (1990) 
0.943 0.943 0.943 

TLI >0.90 Bentler and Bonett 
(1980) 0.902 0.907 0.901 

NFI >0.90 Bentler and Bonett 
(1980); Schumacker 
and Lomax (2004) 0.921 0.921 0.921 

3 Parsimonious fit Chi-
square/ df 

<5 Kline (2011); 
Schumacker and 
Lomax (2004)  3.34 3.20 3.35 

4 Adjustment of 
Improvements 

AIC The smaller 
is better 

Schumacker and 
Lomax (2004) 

2602.74 2601.09 2602.96 
Notes: GFI= Goodness of Fit Index, AGFI = Adjusted Goodness of Fit, CFI = Comparative Fit Index, TLI = Tucker 
Lewis Index, NFI = Normed Fit Index, AIC = Akaike’s Information Criterion. 
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Our finding complemented the study by Yazdanpanah et al. (2014), which implied that 
farmers’ intention to conserve water was determined by their perceived behavioral control. 
Ultimately, being more aware of the value of water conservation influences residents’ self-efficacy 
to perform water conservation efforts more effectively. The study suggests that developing 
programs to foster residents’ awareness of the significance of conserving water is promising to 
strengthen their willingness to perform water conservation activities in their villages. 
 

4. Conclusions 

The study concludes that residents perceived behavioral control primarily influences 
residents’ intention and behavior in performing water conservation behaviors in Sanca and Cibeusi 
village. However, the degree to which attitude toward behavior and subjective norm affect 
residents’ intention remains undetermined. The study contributes to the behavioral models of water 
conservation initiatives based on the theory of planned behavior (TPB), particularly within the 
upstream area where the water is abundant. The findings generally confirm the robustness of TPB 
tenets and serve as additional evidence regarding relations and effects of determinants. First, the 
existing literature demonstrates that residents’ intentions and behavior are more robust when those 
subjective norms, attitudes, and perceived behavioral control are in a more favorable situation. 
Interestingly, our findings showed that their perceived behavioral control directly and significantly 
influenced residents' intentions and behavior. This may be why scholars consider that the exposure 
of negative impacts of natural resource degradation may trigger residents’ attitudes and create the 
social pressure of conserving natural resources. The less water shortage problems exposure in 
Sanca and Cibeusi village may lead to the importance of water conservation actions being 
overlooked. Therefore, we recommend that the specific context in which the research is performed 
should be considered when assessing residents’ intention and behavior toward water conservation 
initiatives. Second, we found that attitude toward water conservation directly, positively, and 
significantly affected perceived behavioral control. Indeed, scholars concurred that the attitudes 
represent the personal evaluation of performing particular behavior. Nevertheless, the current 
study offers insight that residents’ attitudes are not the only attribution of favorable personal 
evaluation to a specific behavior, but it also impacts their perceived behavioral control.  
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