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1. Introduction 

Encouraging pro-environmental behaviours is pivotal for effective climate change mitigation. 

These behaviours involve actions to minimize environmental harm or contribute positively 

(Steg & Vlek, 2009), play a critical role in the agricultural sector. This sector not only stands 

as the primary emitter of greenhouse gas (GHG) emissions but also possesses the potential to 

sequester them (Smith et al., 2008). Consequently, encouraging pro-environmental behaviours 

within the agricultural sector holds immense potential to mitigate climate change. Despite 

extensive studies of pro-environmental strategies in organizational psychology and consumer 

behaviours (Norton et al., 2015; Peattie, 2010), there exists a gap in understanding farmers’ 

psychology, who play a central role in agricultural production. This study addresses this gap 

by using Ajzen’s Theory of Planned Behaviour (TPB) to provide insights into the pro-

environmental behaviours of Mandarin farmers in Syangja, Nepal. 

Nepal ranked as the fourth most vulnerable country to climatic disasters, faces increased 

challenges in its fruit production sector (Atreya & Kaphle, 2020; KC, 2018). Climate-induced 

factors like drought, rising temperatures, and disease and pest outbreaks significantly affect the 

economic growth and livelihoods of smallholders engaged in mandarin farming along the mid-

hills of Nepal (Kharel et al., 2022). Sustainability issues, including declining soil organic matter 

and poor nutrition management in orchards, compound these challenges (Karki & Gurung, 

2012). Despite the urgency posed by these challenges, a critical gap exists in understanding the 

psychological determinants of pro-environmental behaviours among farming communities in 

Nepal (Jones & Boyd, 2011). To address these challenges effectively, studying the determinants 

of pro-environmental behaviours becomes imperative for sustaining fruit production and 

upholding border environmental sustainability. 
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The study aims to bridge the knowledge gap by examining psychological factors influencing 

pro-environmental behaviours among Mandarin farmers. Its principal focus lies in 

understanding the interplay of TPB constructs- attitude, subjective norms, PBC, and intention 

in the context of Mandarin farmers. Additionally, it seeks to explore the moderating effect of 

socio-economic variables on these TPB constructs. To achieve these objectives, the study 

utilizes Covariance-Based Structural Equation Modelling (CB-SEM) to predict pro-

environmental behaviours. 

2. Hypothesis development 

The indicators for the measurement of TPB and farmers’ pro-environmental behaviour were 

selected after careful consideration of the reviewed behaviours from past studies and their 

applicability in the context of Mandarin farmers(Akhtar et al., 2020; Kabir et al., 2017; Torres 

et al., 2020). The following hypothesis were tested concerning the prediction of behavioural 

intention from primary TPB constructs and pro-environmental behaviour from behavioural 

intentions. 

H1: Attitude has a positive influence on behavioural intention 

H2: Subjective norms have a positive influence on the behavioural intention 

H3: PBC has a positive influence on the behavioural intention 

H4: Behavioural intention has a positive influence on farmers’ pro-environmental behaviours 

Across these studies, disparities in gender, education, income, and training participation 

perspectives towards the environment have emerged prominently (Mohai, 2014; Mostafa, 

2007; Shah et al., 2020). Considering these diverse findings, this study proposes the following 

hypothesis concerning the moderating effect of gender, education, training participation and 

income. 

H5: Gender moderates the relationship between TPB components 

H6: Education moderates the relationship between TPB components 

H7: Participation in training related to good agricultural practices moderates the relationship 

between TPB components  

H8: Income moderates the relationship between TPB components 



The hypothetical relationship among TPB constructs and moderating variables proposed in this 

study is summarized in Figure 1. 

3. Methodology 

3.1 Data collection and sample 

Data for this study were collected in Syangja district, Nepal, during December 2023. Multi-

stage sampling technique was utilised to ensure a representative and diverse sample. In the first 

stage, four local levels were purposefully selected to include diverse categories of Mandarin 

farmers. In the second stage, a random selection technique was applied, with 30 farmers 

selected at random from each local level to create a total sample of 120 farmers. The 

questionnaire created using Qualtrics, a web-based survey tool for research and data collection, 

was administered to the household head. 

3.2 Measures 

All theoretical constructs were operationalized and evaluated using indicators, each scored on 

a five-point scale (e.g. 1= strongly disagree, 5= strongly agree). Potential indicators for the 

constructs were initially identified through a literature review. Subsequently, a list of these 

indicators was presented to horticulture experts with significant experience in agricultural 

extension within the research area. The experts provided ratings and remarks based on their 

expertise. Through careful consideration of their feedback, the final set of indicators was 

determined, ensuring relevance and validity in capturing the intended constructs (Table 1). 

Figure 1. The conceptual framework for the TPB model with moderating variables 
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3.3 Analysis 

To explain farmers' pro-environmental behaviours using the TPB, data was analysed using 

Structural Equation Modelling (SEM) with IBM SPSS Amos 29.0.0, which functions on 

covariance-based SEM. This approach was considered appropriate for the study, given the 

research’s aim to scrutinize the causal links between attitude, subjective norms, and perceived 

behavioural control with intention, as well as to explore the degree to which intention 

influences behaviour (Dash & Paul, 2021). The study involved a two-step modelling process, 

with the first step focusing on establishing the measurement model, and the second step 

dedicated to testing the structural model. 

To establish a measurement model, a confirmatory factor analysis (CFA) was performed using 

Amos. The adequacy of the measurement model in aligning with empirical data was evaluated 

using various metrics, including Chi-square (𝑥2) statistics, the Goodness of Fit Index (GFI), 

the Comparative Fit Index (CFI), the Tucker and Lewis Index (TLI), the Standardized Root 

Mean Square Residual (SRMR), and the Root Mean Square of Approximation (RMSEA) (Hu 

& Bentler, 1999). Furthermore, the reliability of constructs was evaluated using Cronbach’s 

Alpha and composite reliability. The convergent validity of scale items was determined by 

calculating the average variance extracted (AVE).  

Subsequently, the moderation effect of gender, education, training participation and household 

income were evaluated. Gender was operationalized as a categorical variable, distinguishing 

participants into male and female. Similarly, education and training participation were treated 

as a categorical variable, differentiating participants based on whether they attended formal 

education or not.  

4. Results 

4.1 Evaluation of measurement model 

Construct reliability, evaluated through both Cronbach’s Alpha and composite reliability, 

exceeded the recommended threshold of  0.70 for each construct (Vaske et al., 2017). 

Composite reliabilities ranged from 0.838 to 0.887, surpassing the 0.70 benchmark suggested 

by Hair et al. (2014). Consequently, construct reliability was established for each construct in 

the study. The convergent validity of scale items was estimated using the average variance 

extracted, and the values exceeded the threshold of 0.50 (Ijigu et al., 2022). Thus, the scales 

employed in the present demonstrated the requisite convergent validity. 



4.2 Evaluation of structural model 

The model presented in Figure 3 demonstrated favourable fit indices, underscoring its 

robustness. The chi-square per degree of freedom is 1.36, comfortably below the recommended 

threshold of 3, while the p-value stands at 0.01, well below the recommended threshold of 0.05. 

Additionally, CFI is 0.94, surpassing the widely accepted threshold of 0.90. The TLI supports 

the model’s fit with a value of 0.933, exceeding the 0.90 benchmark. Furthermore, the RMSEA 

is 0.05, well below the 0.08 threshold and SRMR stands at 0.06, falling comfortably below 

0.08. 

The intention had a squared multiple correlation of 0.362, while behaviour had 0.655. This 

indicates that attitude, subjective norms, and PBC explain 36.2% of the variance in intention. 

Similarly, 65.5% of variance in behaviour is explained by intentions. 

 

Figure 2. Overview of the structural model 

The study revealed a statistically significant relationship between attitude and intention, 

providing support for H1 (β=0.445, p=0.02) (Table 1). Likewise, a significant association was 

observed between PBC and intention, supporting H3 (β=0.548, p=0.004). Additionally, there 

was a significant relationship between intention and behaviour thereby supporting H4 

(β=0.869, p=0.000). However, in contrast, no significant association emerged between 

subjective norms and intention, and thus H2 was not supported. 

Table 1. Hypothesised path coefficients of the structural model 

Hypothesised paths Coefficient (β) P-value (Sig.) Decision 

Attitude → Intention (H1) 0.445 0.020 Supported 

Subjective norms → Intention (H2) 0.185 0.187 Unsupported 



Perceived behavioural control → 

Intention (H3) 
0.548 0.004 Supported 

Intention → Behaviour (H4) 0.869 0.000 Supported 

4.3. Moderating effect of gender 

The moderation analysis for gender results indicated a non-significant difference in chi-square 

values between the structural model and the unconstrained model (43.08-43.08=0, p=2.872), 

indicating gender does not serve as a moderator for the TPB constructs. 

4.4 Moderating effect of education 

The moderation analysis for education results indicated a significant difference in chi-square 

values between the structural model and the unconstrained model (36.91-23.98=12.93, 

p=0.012), indicating education serves as a moderator for the TPB constructs. The examination 

of the moderation effect on individual paths resulted in the path of subjective norms and 

intention to be significantly moderated by education (Table 2).  

Table 2. Moderation of education on the TPB model 

Hypothesised paths 

No formal 

education 

Formal 

education z-score Decision 

β1 p-value β2 p-value 

Attitude → Intention 0.229 0.203 0.242 0.019 0.064 Unsupported 

Subjective norms → Intention 0.726 0.000 0.302 0.000 -2.876 Supported 

Perceived behavioural control → 

Intention 
0.130 0.170 0.292 0.000 1.1348 Unsupported 

Intention → Behaviour 0.888 0.000 0.768 0.000 -1.614 Unsupported 

Figure 3 illustrates the slope plots for depicting 

the moderating impact of education on the 

association between subjective norms and 

intention. The slope of the line for participants 

lacking formal education is steeper compared to 

those with formal education, signifying that the 

connection between subjective norms and 

intention intensifies for participants without 

formal education. 

4.5 Moderating effect of training participation 

The result of moderation of training participation showed a statistically significant chi-square 

difference among the structural weights and unconstrained model (31.18-20.51=10.67, 

p=0.031), indicating training participation moderates the TPB constructs. The examination of 

Figure 3. Moderating role of education: 

Subjective norms to intention 



the moderation effect on individual paths resulted in the path of subjective norms to intention 

and PBC to intention being significantly moderated by training participation (Table 3).  

Table 3. Moderation effect of training participation 

Hypothesized paths 

Training non-

recipients 

Training 

recipients 
z-

score 
Decision 

β1 p-value β2 p-value 

Attitude → Intention 0.128 0.615 0.312 0.003 -0.668 Unsupported 

Subjective norms → Intention 0.825 0.000 0.219 0.000 3.02 Supported 

Perceived behavioural control 

→ Intention 
-0.030 0.798 0.249 0.001 -1.989 Supported 

Intention → Behaviour 0.859 0.000 0.813 0.000 0.484 Unsupported 

The slope plots for the moderation of training participation are shown in Figure 4. As shown in 

Figure 4 left, the slope for the training non-recipients is more pronounced than that for training 

recipients, suggesting that the association between subjective norms and intention intensifies 

for those who did not receive training. Contrastingly, the slope line for the training recipients 

is steeper than that of training non-recipients, indicating that the association between PBC is 

stronger for those who received training (Figure 4, right). 

4.6 Moderating effect of household income 

The result of the moderation analysis of household income revealed a statistically significant 

chi-square difference among the structural weights and unconstrained (36.83-23.97=12.85, 

p=0.045), indicating income moderates the TPB constructs (Table 4). Hayes SPSS process 

macro was used to test and examine the moderation effect of income along individual TPB 

paths, given its multicategorical nature; low, mid and high income (Hayes, 2017). The result 

revealed the path of subjective norms to intention to be significantly moderated by income. It 

was found that mid-income weakens the relationship between subjective norms and intention, 

and high income further weakens the relationship compared to low-income individuals, 

Figure 4. The moderating role of training participation: Subjective norms to intention (left), 

perceived behavioural control to intention (right) 



indicating that higher-income individuals may be less influenced by subjective norms in the 

given context.  

Table 4. Moderation effect of income 

Hypothesized paths 
Middle income 

Decision 
High income 

Decision 
β3 p-value β4 p-value 

Attitude → Intention -0.048 0.824 Unsupported -0.479 0.095 Unsupported 

Subjective norms → 

Intention 
-0.301 0.006 *** -0.392 0.006 Supported 

Perceived behavioural 

control → Intention 
.226 .179 Unsupported -0.007 .937 Unsupported 

Intention → Behaviour 0.041 .634 Unsupported -0.011 .940 Unsupported 

Note: Low income was considered as the base category 

The slope plots for the moderation effect 

of income are presented in Figure 5. The 

figure illustrates that the slope line for 

low-income people is steeper than that of 

middle-income and higher income, 

indicating an intensified relationship 

between subjective norms and intention 

for participants with low income. 

5. Discussion 

The outcome derived from the TPB model revealed that the most substantial influence on a 

farmer’s behavioural intention to adopt pro-environmental behaviour came from the PBC, with 

a coefficient of 0.548. The significant and positive correlation observed between PBC and 

behavioural intention underscored the crucial role of farmers’ perception ability to engage in 

pro-environmental behaviours (Yuriev et al., 2020). This finding suggests tailoring strategies 

to identify potential barriers to PBC and addressing them to promote positive behavioural 

changes. This emphasizes on providing farmers with autonomy, and convenient pro-

environmental schemes to result in an enhanced association between PCB and the intention to 

adopt pro-environmental behaviours in the farming community (Knook et al., 2020; Van Lange 

& Huckelba, 2021). 

It was observed that attitude played a significant and positive role in shaping behavioural 

intentions. Thus, acknowledging and fostering positive attitudes through well-defined 

programs holds potential for improving environmentally conscious practices. However, 

criticisms of the TPB regarding its application in environmental behaviours contend that 

Figure 5. The moderating role of income: 

Subjective norms to intention 



attitudes are not sufficient alone to predict intentions (Bamberg & Moser, 2007; Tamar et al., 

2021). The argument suggests that human brains have evolved with a cognitive bias that 

prioritizes short-term threats over long-term ones, and thus in environmental concerns, attitudes 

may not predict intentions accurately (Bamberg & Moser, 2007; Klockner, 2013). 

The result revealed an interesting insight into the role of subjective norms in predicting the 

behavioural intention of farmers. Unlike subjective norms being the weakest predictor of 

intentions in pro-environmental behaviour particularly in the case of consumers (Ates, 2020; 

Bartlett, 2011; Lin, 2013), the study found similar findings with farmers. The findings imply 

that government organizations, extension workers and peer groups have not effectively 

communicated the importance of engaging in pro-environmental actions. This suggests 

governmental and organizational interventions in promoting pro-environmental behaviours 

within agricultural sectors exert a more substantial influence on shaping intentions and 

behaviours. Further, this finding supports previous research indicating that subjective norms 

are a weaker predictor within The TPB, emphasizing the need for a nuanced exploration of 

measures about subjective norms (Armitage & Conner, 2001). 

A significant association between behavioural intention and self-reported pro-environmental 

behaviours was identified. The higher coefficient (β=0.869) denotes that the path of intention 

to pro-environmental behaviour has minimum obstacles or external factors that prevent the 

intentions from turning into actual behaviours (Armitage & Conner, 2001). The TPB assumes 

that behavioural intentions also have a direct influence on behaviours (Ajzen, 1991), which 

was not significant in this study. This might be the reason for the higher impact of intention to 

pro-environmental behaviours. 

The moderation analysis emphasizes that formal education significantly weakens the 

connection between subjective norms and farmers' intentions to adopt pro-environmental 

behaviour. This implies that farmers' intentions are less influenced by societal pressure when 

they have received formal education. While these findings align with the findings of Shah et 

al. (2020), and  Amijaya et al. (2021), reporting similar results where education either 

negatively moderated the path or had no moderation effect, they contrast with Meyer (2015), 

arguing that individuals with higher education are typically more concerned about 

environmental behaviours. However, such concerns weaken when individuals are in profit-

driven business (Tikka et al., 2000). The degree of moderation is also contingent on the 

inclusion of environmental aspects in formal education, as emphasized by (Bhuju et al., 2017), 



underscoring the need to upgrade the curriculum for environmental education, especially in the 

Nepalese context, for effective climate change education. 

The study found participation in training significantly weakens the relationship between 

subjective norms and intention, while concurrently strengthening the association between 

perceived PBC and intention. This finding diverges from Liu et al. (2019), which suggests that 

training programs enhance the integration of low-carbon technologies among farmers. 

However, It is important to note that Liu’s findings do not specifically address whether this 

facilitation arises from a change in subjective norms. Butler et al. (2006) argues that training 

programs introducing new concepts create cognitive dissonance; and psychological discomfort 

resulting from conflicting beliefs, subsequently leading to changes in attitude (Yahya & 

Sukmayadi, 2020). This cognitive dissonance may contribute to a weakness in the association 

between subjective norms and intentions. Simultaneously, training programs focused on skills 

acquisition are posited to diminish perceived barriers, consequently strengthening the 

relationship between PBC and intention (Kim & Fortner, 2006).  

The findings demonstrate that middle-income weakens the association between subjective 

norms and intention compared to their low-income counterparts. Moreover, higher income 

intensifies this trend, indicating a diminishing impact of subjective norms as income levels 

further increase. These outcomes align seamlessly with the proposition of Manstead (2018) 

stating lower-income groups may be more susceptible to the influence of subjective norms due 

to economic constraints and a greater reliance on communal resources. Likewise, the argument 

of Lancee and Van de Werfhorst (2012) regarding the reduced reliance on social norms with 

higher income is affirmed. The findings support the notion that individuals may exhibit 

decreasing responsiveness to subjective norms as their income levels rise, providing valuable 

insights into the relationship between income, subjective norms, and behavioural intentions. 

6. Conclusion and implications 

This study utilized Ajzen's TPB to study the determinants of farmers’ pro-environmental 

behaviours, revealing robust predictive capabilities. Attitudes, subjective norms, and PBC 

collectively explain 36.2% of the variance in farmers' behavioural intentions, with these 

intentions predicting 65.5% of the variance in self-reported pro-environmental behaviours. 

PBC and attitudes emerge as influential factors positively impacting intentions, while 

subjective norms play a non-significant role. The study identifies a significant relationship 

between behavioural intention and self-reported pro-environmental behaviours, emphasizing 

an unobstructed path from intention to action. These findings underscore the pivotal role of 



individual perceptions and highlight the need for targeted interventions to foster positive 

attitudes. 

The non-significant correlation between subjective norms and intention underscores the 

necessity for improved communication by governmental organizations, extension workers, and 

peer groups to underscore the significance of pro-environmental actions in the agricultural 

sector. Additionally, educational and training programs should concentrate on enhancing social 

norms, and efforts should include higher-income individuals to promote positive environmental 

behaviours. This study contributes valuable insights, emphasizing the potential for tailored 

interventions to drive positive environmental behaviours among farmers. 
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