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This study investigates the role of education and capacity building in
driving sustainable agricultural transformation in Indonesia. Using a
quantitative approach, data were collected from 150 farmers through a
structured questionnaire employing a five-point Likert scale. The data
were analyzed using SPSS version 25, including descriptive statistics
and multiple regression analysis. The findings reveal that both
education and capacity-building programs have a significant and
positive effect on the adoption of sustainable agricultural practices.
Education enhances farmers’ knowledge and awareness of sustainable
techniques, while capacity building strengthens practical skills and
problem-solving abilities. The results underscore the importance of
integrating educational interventions with skill-development
programs to promote environmentally friendly and productive
farming practices. These insights provide guidance for policymakers

and agricultural

institutions aiming to foster sustainable

transformation in Indonesia’s agricultural sector.
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1. INTRODUCTION

Agriculture remains a cornerstone of
Indonesia’s economy, contributing significantly
to employment, food security, and rural
livelihoods. However, the sector faces persistent
challenges, including land degradation, climate
change, limited technological adoption, and low
response,
agricultural transformation has become a
critical agenda, emphasizing environmentally
friendly practices, resource efficiency, and
socio-economic resilience [1], [2]. Achieving
such transformation requires more than policy
interventions; it necessitates equipping farmers

productivity.  In sustainable

with knowledge, skills, and competencies to
adopt sustainable practices effectively [3], [4].
Education and capacity building have
been recognized as pivotal drivers in this
context. Education provides farmers with the
theoretical understanding of sustainable
agricultural techniques, while capacity-building
programs offer practical training, skill
development, and problem-solving strategies to
implement these techniques in the field [5], [6].
Previous studies suggest that farmers who
receive proper training and educational support
are more likely to adopt innovative practices,
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increase productivity, and manage resources
sustainably [7], [8].

Despite the recognized importance of
education and capacity building, empirical
evidence examining their direct role in
sustainable agricultural transformation in
Indonesia remains limited. Many programs
exist, but their effectiveness and impact on the
adoption of sustainable practices are not
thoroughly quantified. This study addresses
this gap by employing a quantitative approach
to investigate the influence of education and
capacity-building initiatives on sustainable
agricultural transformation among Indonesian
farmers. Using data from 150 respondents and
analyzed through SPSS version 25, this research
aims to provide evidence-based insights that
can  guide  policymakers,  agricultural
institutions, and development practitioners in
designing more effective interventions. By
exploring the relationship between education,
capacity building, and sustainable agricultural
practices, this study contributes to the broader
discourse on sustainable development in
agriculture, highlighting practical pathways to
strengthen farmer competencies, improve
productivity, and ensure long-term
environmental sustainability in Indonesia.

2. LITERATURE REVIEW

2.1 Education and Sustainable

Agriculture
Education plays a crucial role
in equipping farmers with the
knowledge necessary to implement
sustainable  agricultural  practices.
Formal and informal educational
programs increase farmers’ awareness
of soil conservation, integrated pest
management, water-saving
technologies, organic farming, and
climate-smart agriculture [9], [10].
Farmers with higher levels of education
are more likely to understand and
adopt modern agricultural innovations
and sustainable methods. Studies in
developing countries indicate that

educational interventions significantly
influence farmers’ decision-making
processes, fostering the adoption of
environmentally sustainable
techniques [11], [12].

2.2 Capacity Building and
Agricultural
Transformation

Capacity building extends

beyond education by providing
practical training, skill development,
and  hands-on  experience. It
encompasses farmer field schools,
workshops, extension services, and
participatory  learning approaches,
enabling farmers to translate theoretical
knowledge into actionable strategies
[13], [14]. Capacity-building programs
have been linked to improved resource
management, increased crop yields,
and adoption of climate-resilient
practices.  Empirical studies in
Southeast Asia demonstrate that
farmers who participate in structured
capacity-building programs exhibit
higher levels of innovation,
collaboration, and resilience against
environmental shocks [13], [15].

2.3 Integration of Education
and Capacity Building

The synergy of education and
capacity building is essential for
achieving  sustainable  agricultural
transformation. Education provides the
cognitive foundation, while capacity-
building activities offer experiential
learning that reinforces and
contextualizes knowledge in local
farming conditions. The integration of
these approaches ensures that farmers
not only understand sustainable
techniques but can also implement
them effectively, adapt to challenges,
and share knowledge within their
communities [16], [17].
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2.4 Empirical Evidence in
Indonesia

Research  on  Indonesia’s
agricultural sector highlights that
farmer knowledge and skills are
strongly correlated with sustainable
practice adoption. Programs such as the
Farmer Field School (FFS) and
government-led agricultural extension
services have shown positive outcomes
in improving farmer competence,
increasing productivity, and reducing
environmental degradation [18]-[20].
However, gaps remain in
systematically quantifying the
combined effect of education and
capacity-building programs on
sustainable agricultural transformation,
particularly through rigorous statistical
analyses.

2.5 Research Gap

While  existing
confirms the individual importance of
education and capacity building, few
studies employ quantitative methods to
analyze their combined impact on
sustainable agricultural transformation
in Indonesia. Understanding this
relationship is crucial for designing
effective  interventions that can
accelerate adoption of sustainable
practices, enhance farmer resilience,
and promote long-term agricultural
sustainability.

literature

2.6 Conceptual Framework

Based on the literature, this
study  proposes a  conceptual
framework where education and
capacity building are independent
variables  influencing  sustainable
agricultural transformation as the
dependent variable. The framework
assumes that education enhances

knowledge, awareness, and

understanding, while capacity building
strengthens skills, practical application,
and adaptive capabilities, together
fostering sustainable practices among
farmers.

3. RESEARCH METHODS
3.1 Research Design
This study employs a quantitative
research design to examine the role of education
and capacity building in sustainable
agricultural transformation in Indonesia.
Quantitative research allows for the systematic
measurement of variables and the analysis of
relationships using statistical techniques,
providing objective and generalizable results
(Creswell, 2014). The study focuses on assessing
the influence of education and -capacity-
building initiatives on farmers’ adoption of
sustainable agricultural practices.

3.2 Population and Sample

The target population of this study
comprises farmers actively engaged in
agricultural activities across selected regions in
Indonesia. A total of 150 respondents were
selected using purposive sampling, ensuring
that participants have relevant experience in
farming and exposure to education or capacity-
building programs. Purposive sampling allows
for the selection of respondents who can
provide meaningful insights into the research
variables.

3.3 Data Collection Instrument

Data were collected using a structured
questionnaire developed with a five-point
Likert scale ranging from 1 (strongly disagree)
to 5 (strongly agree). The instrument consisted
of items measuring three key constructs:
Education, which captured respondents’ formal
and informal agricultural knowledge,
awareness of sustainable practices, and
involvement in educational programs; Capacity
Building, which assessed participation in
training activities, workshops, farmer field
schools, and skill-development initiatives
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related to sustainable agriculture; and
Sustainable Agricultural Transformation, which
evaluated the implementation of

environmentally friendly practices, effective
resource management, adoption of modern
techniques, and climate-resilient strategies. The
questionnaire was adapted from previous
studies and contextualized to Indonesian
agricultural conditions to ensure validity and
relevance.

Data collection was carried out by
distributing the questionnaires directly to
farmers in predetermined regions. Before
conducting the full survey, a pilot test involving
20 respondents was administered to evaluate
item clarity, reliability, and wvalidity. The
feedback obtained from this preliminary test
was used to refine the questionnaire, resulting
in improved comprehensibility and
measurement accuracy for the main data
collection phase.

3.4 Data Analysis

The collected data were analyzed using
SPSS version 25, beginning with descriptive
statistics such as mean, standard deviation, and
frequency  distribution to  summarize
respondents’ demographic characteristics and
overall response patterns. Inferential analysis
was then performed using multiple regression
to test the influence of education and capacity
building agricultural

transformation, based on the model SAT = 3, +

on sustainable

B1(Education) + B,(Capacity Building) + ¢, where

SAT  denotes  sustainable  agricultural
transformation, (3, is the intercept, 31 and 3,
represent the regression coefficients for

education and capacity building, respectively,
and ¢ is the error term. Statistical significance for
all analyses was evaluated at the 0.05 level (p <
0.05).

4. RESULTS AND DISCUSSION
4.1 Respondent Demographics

A total of 150 farmers participated in
this study. The demographic analysis indicates
that the majority of respondents were male
(65%), reflecting the dominant gender
composition in agricultural labor in Indonesia.
Most respondents (58%) were aged between 30—
45 vyears, representing the active working
population in farming. Regarding education,
40% of respondents had completed secondary
education, while 35% had completed primary
education, and 25% had attained higher
education. This distribution suggests that the
sample includes a range of educational
backgrounds relevant to assessing the impact of
education and capacity building on sustainable
agricultural Descriptive
statistics were used to summarize respondents’
perceptions of education, capacity building, and

transformation.

sustainable agricultural transformation (SAT).
Table 1 presents the mean scores and standard
deviations for each variable.

Table 1. Descriptive Statistics

Variable Mean | Std. Deviation | Interpretation
Education 412 | 0.57 High
Capacity Building 4.05 |0.61 High
Sustainable Ag. Transformation | 3.98 | 0.65 High
The descriptive statistics in Table 1 low standard deviation of 0.57, reflects

show that all key variables—Education,
Capacity Building, and Sustainable Agricultural
Transformation—are categorized at a high level,
indicating strong knowledge, participation, and
sustainability practices among respondents. The

Education variable, with a mean of 4.12 and a

consistently high levels of formal and informal
agricultural knowledge as well as awareness of
sustainable practices across farmers. Capacity
Building also records a high mean of 4.05 and a
standard deviation of 0.61, suggesting frequent
involvement in training, workshops, and farmer
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field schools, though with slightly greater
variation in participation levels across different
groups. Sustainable Agricultural
Transformation, with a mean of 3.98 and a
deviation of 0.65, similarly
demonstrates strong adoption of
environmentally friendly and climate-resilient
practices, albeit with more variability,
indicating that some farmers implement
modern techniques more extensively than
others. Overall, these results reveal solid
foundations in  knowledge, capacity
enhancement, and sustainability efforts within
the farming community, providing a strong
empirical basis for analyzing how education
and capacity building shape sustainable

standard

agricultural transformation.

4.2 Reliability Test

Cronbach’s alpha was used to evaluate
the internal consistency of the questionnaire
items, and the results show strong reliability
across all measured constructs, with Education
achieving an « value of 0.826, Capacity Building
recording a = 0.792, and Sustainable
Agricultural Transformation yielding a = 0.815;
since all coefficients exceed the commonly
accepted threshold of 0.70, the instrument can
be considered internally consistent and reliable
for measuring the intended variables.

4.3 Regression Analysis
Multiple regression analysis was
conducted to examine the effect of education
and capacity building on sustainable
agricultural transformation. Table 2 presents the
regression results.

Table 2. Regression Analysis

Predictor B

t-value

p-value | Interpretation

Education 0.424

5.184

0.000 Significant Positive

Capacity Building | 0.375 | 4.593

0.000 Significant Positive

R2 0.592

Moderate Effect Size

The regression results in Table 2 show
that both Education and Capacity Building
positively
Sustainable Agricultural Transformation, with
Education (B = 0.424, t = 5184, p = 0.000)
indicating that greater agricultural knowledge,
awareness, and educational exposure strongly

significantly ~ and influence

increase farmers’ likelihood of adopting
environmentally friendly practices, while
Capacity Building (3 =0.375, t =4.593, p = 0.000)
demonstrates that participation in training,
workshops, and farmer field schools enhances
farmers’ skills and readiness to engage in
sustainable transformation. These findings
underscore the importance of structured
learning and continuous skill development in
strengthening adaptive capacities within
farming communities. The model’s R? value of
0.592 suggests that 59.2% of the variation in
Sustainable Agricultural Transformation is
explained by these two predictors, representing

a moderate effect size and indicating that
although Education and Capacity Building play
substantial roles, other factors such as
institutional support, technological access,
resources, and environmental
conditions may also contribute. Overall, the
results confirm that efforts to increase

financial

educational attainment and expand capacity-
building initiatives can significantly accelerate
sustainability-oriented changes in agriculture,
supporting broader goals of environmentally
responsible and climate-resilient development.

4.4 Discussion

The findings confirm that education
and capacity building are critical drivers of
sustainable agricultural transformation in
Indonesia. Education equips farmers with
knowledge about sustainable farming
techniques, resource management, and climate-
resilient practices, enabling informed decision-
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making. These results align with previous
studies highlighting that farmer education
positively  influences the adoption of
sustainable practices [21], [22].

Capacity-building programs, including
training, workshops, and farmer field schools,
enhance practical skills, problem-solving
abilities, and the application of sustainable
methods. The significant positive effect of
capacity building corroborates studies showing
that experiential learning and skill development
increase the likelihood of adopting innovative
and sustainable agricultural techniques [21],
[23].

The combined effect of education and
capacity building suggests a synergistic
relationship: education provides the theoretical
foundation, while capacity building offers
hands-on  experience,  reinforcing  the
implementation of sustainable practices. These
findings underscore the importance of
integrating educational initiatives and practical
training programs to accelerate agricultural
transformation and enhance environmental,
economic, and social sustainability in Indonesia.

4.5 Implications
The study has important implications
for policymakers and agricultural institutions.
First, investment in educational programs
tailored to sustainable agriculture should be
prioritized. Second, capacity-building
initiatives should be strengthened to provide

implementing sustainable practices. Finally, the
integration of education and capacity-building
strategies can foster a more resilient and
productive agricultural sector, contributing to
national food security and sustainable
development goals.

5. CONCLUSION

The study demonstrates that education
and capacity building are pivotal in facilitating
sustainable agricultural transformation in
Indonesia. Both variables significantly and
positively influence farmers’ adoption of
environmentally friendly and resource-efficient
farming practices. Education equips farmers
with theoretical knowledge and awareness of
sustainable techniques, whereas capacity-
building programs provide practical skills and
hands-on experience necessary for effective
implementation. The integration of these two
approaches creates a synergistic effect, enabling
farmers to adopt innovative practices, improve
productivity, and enhance resilience against
environmental and economic challenges.

These findings highlight the need for
policymakers, agricultural extension services,
and development agencies to invest in
comprehensive  programs that combine
education with capacity-building initiatives. By
doing so, Indonesia can accelerate the transition
toward sustainable agriculture, ensuring long-
term food security, environmental protection,
and socio-economic development in rural

farmers with practical tools and support for communities.
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