
West Science Agro (WSA) 
Vol. 01, No. 01, November, pp. 15-20 

  

Journal homepage: https://wsj.westscience-press.com/index.php/wsa 

Evaluation of the Effect of Climate Change Factors, Sustainable 
Agricultural Practices, and Community Involvement on Sustainable 
Agricultural Productivity: A Case Study on Rice Farmers in Cianjur 

Area 
 

Fatma Sarie1, Wily Mohammad2, Dewa Oka Suparwata3, Fitriah Suryani Jamin4 
1Universitas Palangka Raya 

2Universitas IPWIJA 
3Universitas Muhammadiyah Gorontalo 

4Universitas Negeri Gorontalo 
 

Article Info  ABSTRACT  
Article history: 

Received November 2023 
Revised November 2023 
Accepted November 2023 
 

 This research investigates the interplay of climate change factors, 
sustainable agricultural practices, and community involvement on 
agricultural productivity, focusing on rice farmers in the Cianjur area. 
Through a quantitative analysis involving 121 farmers, descriptive 
statistics, correlation, and multiple regression analyses were employed 
to unveil patterns and relationships. The results reveal a moderate 
positive correlation between climate change awareness and 
productivity, a strong positive association between sustainable 
practices and productivity, and a robust positive correlation between 
community involvement and productivity. Multiple regression 
analysis indicates that, collectively, these factors significantly 
contribute to agricultural productivity. The findings underscore the 
importance of holistic approaches that integrate climate resilience, 
sustainable practices, and community engagement for enhancing 
agricultural productivity in the Cianjur region. 
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INTRODUCTION  

Agriculture, particularly rice farming, 
is facing unprecedented challenges due to the 
devastating effects of climate change on 
agricultural productivity. Changes in 
temperature, rainfall patterns, and extreme 
weather events have raised concerns among 
rice farmers. Sustainable agricultural 
practices have emerged as a potential solution 
to increase resilience in the face of climate 
change. The adoption of these practices, 

coupled with active community involvement, 
provides avenues for promoting 
sustainability and improving the livelihoods 
of rice farmers [1], [4]. 

Understanding the interrelationships 
between climate change, sustainable farming 
practices, and community engagement is 
crucial for promoting sustainable 
development and reducing risk. Climate 
change has negative impacts on sustainable 
development, including effects on individual 
health, cognitive performance, and 
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agricultural production [5]. Sustainable 
farming practices are essential for adapting to 
climate change and building resilience in rural 
communities [6]. Engaging diverse 
stakeholders in dialogue around sustainable 
development is a successful strategy that 
gives voice to local stakeholders and allows 
for the transferability of knowledge [7]. 
Community engagement and planning are 
key components of sustainable community 
development, which aims to meet social and 
financial needs while preserving the 
environment [8]. By understanding these 
interrelationships, effective strategies can be 
designed to mitigate climate change risks, 
promote sustainable farming practices, and 
engage communities in sustainable 
development efforts. 

The significance of this study rests in 
its ability to provide insightful information 
that can influence policy choices, direct 
agricultural extension programs, and 
strengthen local communities. Through a 
quantitative analysis of the intricate 
interactions between these variables, this 
research seeks to close current knowledge 
gaps and lay the groundwork for evidence-
based treatments specifically designed for 
Cianjur's particular rice farming context. The 
main goals of this research are to address the 
several issues that Cianjur's rice farmers face. 
The study's initial goal is to pinpoint and 
examine the elements of climate change that 
have a major influence on rice production in 
the area. The study also intends to assess the 
influence of sustainable agriculture methods 
on rice productivity as well as the degree to 
which they are being embraced. Thirdly, by 
evaluating community involvement, the 
project hopes to improve overall production 
by advancing sustainable farming techniques. 
Lastly, the primary goal is to carry out a 
quantitative analysis that investigates the 
relationships among community 
involvement, sustainable practices, climate 
change, and their combined effects on 
sustainable agricultural productivity.  

LITERATURE REVIEW  
Climate Change and Agriculture 

The impact of climate change on 
agriculture, particularly in rice farming, has 
been extensively studied. Rising temperatures 
and altered precipitation patterns have 
significant implications for crop yield and 
food security [1], [9]. Studies have highlighted 
the vulnerability of rice cultivation to these 
changes, emphasizing the need for adaptive 
strategies [10]. Additionally, extreme weather 
events, such as delayed monsoons and 
weather extremes, have disrupted the 
cropping calendar and caused crop loss [3]. 
Changes in temperature have also been linked 
to increased pest attacks [11]. To address these 
challenges, researchers have explored various 
approaches, including the use of crop 
simulation models to optimize fertilizer 
management and increase nitrogen use 
efficiency. Furthermore, efforts are being 
made to identify thermotolerant rice varieties 
and understand the molecular and 
morphological effects of heat stress on rice 
plants. Overall, interdisciplinary studies 
integrating various fields of research are 
needed to develop adaptable cultivars and 
effective agronomic management strategies. 
Understanding the specific climate change 
factors affecting the Cianjur region is crucial 
for formulating targeted interventions to 
mitigate the adverse effects on rice 
productivity. 

Sustainable Agricultural Practices 
Sustainable agricultural practices, 

such as water-efficient irrigation, organic 
farming methods, and precision agriculture, 
have been shown to contribute to climate 
change resilience, improve soil health, and 
enhance overall farm sustainability [12]–[14]. 
These practices aim to mitigate environmental 
degradation, conserve natural resources, and 
enhance productivity. Water-efficient 
irrigation techniques help in reducing water 
use and preventing the depletion of 
groundwater aquifers [15]. Organic farming 
methods, including crop rotation and 
minimal tillage, promote soil health, reduce 
erosion, and preserve biodiversity [16]. 
Precision agriculture, which involves the use 
of advanced technologies, optimizes resource 
utilization and minimizes environmental 
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impacts. By adopting these sustainable 
practices, farmers can enhance their resilience 
to climate change, improve soil fertility, and 
ensure long-term food security while 
minimizing negative environmental effects.  
Exploring the efficacy of such practices 
among rice farmers in Cianjur is essential for 
identifying locally relevant solutions to 
enhance agricultural productivity. 

Community Involvement in Agriculture 
Community involvement is crucial 

for the success of sustainable agricultural 
practices. Social capital, knowledge sharing, 
and collective action within communities 
contribute to the dissemination and adoption 
of innovative farming techniques [12]. The 
literature emphasizes the importance of 
community engagement in fostering 
sustainable agriculture, highlighting the role 
of local knowledge and the empowerment of 
farmers [15], [17], [18]. Community 
involvement helps in the exchange of ideas 
and experiences, leading to the development 
and implementation of effective and context-
specific farming practices [19]. It also 
promotes the use of traditional and 
indigenous knowledge, which can enhance 
the resilience and sustainability of farming 
systems.  

Additionally, community 
engagement fosters a sense of ownership and 
responsibility among farmers, increasing their 
motivation to adopt and sustain sustainable 
practices. Overall, community involvement 
plays a pivotal role in promoting sustainable 
agriculture by facilitating knowledge sharing, 
collective action, and the empowerment of 
farmers. Investigating the level of community 
involvement among rice farmers in Cianjur 
provides insights into the social dynamics that 
influence the adoption and sustainability of 
agricultural practices. 

Integrated Approaches and Knowledge Gaps 
While extensive research exists on 

individual components—climate change 
impacts, sustainable practices, and 
community involvement—a holistic 
understanding of their interconnections 
remains limited. Few studies have 
quantitatively explored how these elements 

collectively influence agricultural 
productivity, especially in the specific context 
of rice farming in Cianjur. Addressing this 
gap is crucial for developing comprehensive 
strategies that account for the synergies and 
trade-offs between climate resilience, 
sustainable practices, and community 
engagement.  

METHODS  
To ensure a representative sample, a 

stratified random sampling approach will be 
used. Strata are determined based on key 
variables such as land size, socioeconomic 
status, and level of community involvement. 
The sample size is 121 rice farmers from 
different areas in the Cianjur region. This 
number was determined to provide adequate 
statistical power for quantitative analysis. 

Data Collection Instruments 
A structured survey was the main 

data collection method. A closed-ended 
questionnaire was designed, which included 
three main sections: 

Section 1: Climate Change Factors - 
assessing farmers' perceptions and 
experiences regarding the impacts of climate 
change on rice farming. 

Section 2: Sustainable Agriculture 
Practices - collected information on the 
adoption of practices such as water-efficient 
irrigation, organic farming, and precision 
farming. 

Section 3: Community Engagement - 
measures the level of engagement, knowledge 
sharing, and collective action within the local 
farming community. 

Data Collection Process 
Trained enumerators administered 

the survey to the selected participants. Survey 
administration was done through face-to-face 
interviews to ensure high response rates and 
facilitate clarification for any unclear 
questions. Prior appointments were made to 
ensure farmers' availability and to respect 
their time constraints. 
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Variables and Measurements 
a. Dependent Variable: Agricultural 

productivity, measured as rice yield per 
hectare. 

Independent Variable 
b. Climate Change Factors (temperature 

fluctuations, rainfall changes). 
c. Sustainable Agriculture Practices (water-

efficient irrigation, organic farming, 
precision farming). 

d. Community Engagement (participation 
in community programs, knowledge 
sharing). 

Data Analysis 
Descriptive statistics, including 

mean, median, and standard deviation, were 
used to summarize key variables and provide 
a comprehensive overview of the data. 
Correlation analysis was conducted to test the 
relationship between variables, helping to 
identify initial associations and patterns in the 
data. Multiple regression analysis was used to 
assess the individual and collective 
contributions of climate change factors, 
sustainable agricultural practices, and 
community engagement to agricultural 
productivity. This analysis enabled the 
identification of significant predictors and 
quantification of their impact. 

RESULTS AND DISCUSSION  

Descriptive Statistics 
Average agricultural productivity 

was 4.5 tons per hectare, with a median of 4.3 
tons per hectare and a standard deviation of 
0.8 tons. Perceptions of climate change factors 
had an average score of 3.2 on a scale of 1 to 5, 
with a median of 3.5 and a standard deviation 
of 0.6. Farmers report that they engage in an 
average of 5.8 sustainable agricultural 
practices, with a median of 6.0 and a standard 
deviation of 1.2. The level of community 
engagement among farmers averaged 65%, 
with a median of 68% and a standard 
deviation of 12%. These descriptive statistics 
indicate moderate levels of agricultural 
productivity, moderate awareness of climate 
change factors, relatively high adoption of 
sustainable agricultural practices, and 

substantial but varied community 
engagement among the surveyed farmers. 

Correlation Analysis 
A correlation coefficient of 0.355 

between agricultural productivity and climate 
change factors indicates a moderate positive 
relationship. A correlation coefficient of 0.552 
between agricultural productivity and 
sustainable agricultural practices indicates a 
moderately strong positive relationship. A 
correlation coefficient of 0.421 between 
agricultural productivity and community 
involvement shows a moderate positive 
relationship. A negative correlation 
coefficient of -0.286 between climate change 
factors and sustainable practices indicates a 
weak negative relationship. A positive 
correlation coefficient of 0.165 between 
climate change factors and community 
engagement indicates a weak positive 
relationship. A strong positive correlation 
coefficient of 0.688 between sustainable 
practices and community engagement 
indicates a strong positive relationship. 

Multiple Regression Analysis 
Multiple regression analysis aims to 

explore the collective impact of climate 
change factors, sustainable agricultural 
practices, and community engagement on 
agricultural productivity. The intercept of 2.0 
indicates the expected agricultural 
productivity when all predictor variables are 
zero. In this context, if there are no climate 
change factors, no sustainable practices, and 
no community engagement, the expected 
agricultural productivity is 2.0 tons per 
hectare. 

The coefficient of 0.254 indicates that 
for every one-unit increase in perceived 
climate change factors, we expect agricultural 
productivity to increase by 0.254 tons per 
hectare, holding other variables constant. This 
implies that greater awareness of climate 
challenges is associated with higher 
agricultural productivity. With a coefficient of 
0.304, for every additional sustainable 
practice adopted, we expect agricultural 
productivity to increase by 0.304 tons per 
hectare, holding other variables constant. This 
underscores the positive impact of sustainable 
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practices on productivity. The coefficient of 
0.18 indicates that for every percentage 
increase in community involvement, we 
expect agricultural productivity to increase by 
0.182 tons per hectare, holding other variables 
constant. This suggests that active community 
engagement contributes positively to 
agricultural productivity. 

The model explains 54% of the 
variability in agricultural productivity. This 
indicates the proportion of variability in 
agricultural productivity that is explained by 
the combination of climate change, 
sustainable practices, and community 
engagement factors. All regression 
coefficients are statistically significant at the 
0.05 level, indicating that each predictor 
variable makes a unique and statistically 
significant contribution to predicting 
agricultural productivity. 

Discussion 
The integrated findings show that the 

combination of climate change adaptation, 
sustainable practices, and active community 
engagement contribute positively to the 
productivity of rice farmers in the Cianjur 
area. Farmers who implement sustainable 
practices and engage in community initiatives 
can achieve higher yields, even in the face of 
changing climate conditions. This finding is 
supported by existing literature, which 
indicates that the adoption of sustainable 
practices and community engagement 
positively impact agricultural productivity in 
different regions [12], [20]. Sustainable 
agriculture promotes environmentally 
friendly practices, such as precision farming, 
crop rotation, and organic farming, which 
improve soil fertility, reduce pesticide use, 
and increase biodiversity [21]. In addition, 
community initiatives, such as farmer training 
and public awareness campaigns, can 
increase understanding and acceptance of 
sustainable practices, leading to their wider 
adoption [15]. These practices and initiatives 
contribute to increasing the resilience of 
agricultural systems and ensuring food 
security [22]. Therefore, a combination of 

sustainable practices and community 
engagement is essential to achieve higher 
yields and mitigate the impacts of climate 
change on agriculture. 

Policy Implications 
Based on the results of this study, 

policymakers need to consider promoting 
sustainable practices and encouraging 
community engagement to improve 
agricultural productivity. Targeted 
interventions to address specific climate 
change challenges in Cianjur area should be 
developed. 

Limitations and Future Research 
Although these findings provide 

valuable insights, limitations such as sample 
size and self-reporting bias should be 
acknowledged. Future research could explore 
additional variables and expand the study to 
different geographical contexts to gain a more 
comprehensive understanding. 

CONCLUSION 
In conclusion, this study provides 

valuable insights into the various factors that 
influence agricultural productivity among 
rice farmers in Cianjur. Positive correlations 
between sustainable practices, community 
engagement, and productivity highlight the 
potential of an integrated approach to 
resilient and productive agriculture. An 
unexpected positive correlation between 
climate change awareness and productivity 
encourages further exploration of farmers' 
adaptation strategies. Multiple regression 
analysis reaffirms the importance of climate 
change adaptation, sustainable practices, and 
community collaboration in collectively 
improving agricultural productivity. The 
findings have practical implications for 
policymakers, suggesting specific 
interventions that prioritize sustainable 
agriculture and community engagement. As 
climate challenges continue, developing a 
holistic and collaborative approach is 
essential to ensure the resilience and 
sustainability of agricultural systems in the 
Cianjur region and beyond. 
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