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ABSTRACT

This study provides an in-depth examination of how developments in the agricultural
sector and demographic changes influence the Human Development Index (HDI) across
four districts in Malang over the 2014-2023 period. Utilizing secondary data sourced
from the Central Statistics Agency and analyzed through panel data regression, the
research uncovers that improvements in agricultural productivity and steady population
growth substantially contribute to the enhancement of HDI. The findings underline the
strategic importance of government policies and targeted investments in education as a
means to strengthen human capital and promote long-term sustainability. Ultimately,
this study asserts that reinforcing the agricultural sector not only drives economic
progress but also plays a pivotal role in improving social well-being and elevating the
overall quality of life within the Malang region.

Introduction

Agriculture represents one of the most strategic pillars of economic and social
development, particularly in developing regions where a significant proportion of the
population depends on it for their livelihood. Beyond its role in ensuring food security
and employment, agriculture also serves as a key driver in improving social welfare,
reducing poverty, and promoting equitable growth. In the era of rapid globalization and
environmental transformation, however, the traditional agricultural model faces
substantial challenges—ranging from land degradation and climate variability to
increasing population pressures and limited access to productive resources. These issues
necessitate a paradigm shift toward environmentally sustainable agricultural systems,
which not only aim to enhance productivity but also to safeguard ecological balance and
strengthen human development outcomes.

The Human Development Index (HDI), which integrates indicators of health,
education, and income, provides a comprehensive measure of societal progress.
Improvements in HDI are inherently linked to the performance and transformation of
the agricultural sector. Sustainable agricultural development, when aligned with modern
management practices, technological innovation, and inclusive participation, can
significantly contribute to advancing human development. It not only generates income
and employment but also improves access to nutrition, healthcare, and education—
factors that directly elevate the overall quality of life. Conversely, unsustainable
agricultural practices that exploit natural resources and marginalize local communities
may lead to long-term socioeconomic and environmental decline.

According to Wysokinski (2022), increased agricultural productivity, when
supported by modernization through capital investment, technological innovation, and
human capital development, tends to yield higher economic returns that positively
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influence HDI performance. This modernization process integrates both physical and
human resource improvements, allowing agricultural communities to adapt to market
demands while maintaining ecological integrity. Furthermore, the implementation of
sustainable development principles underscores the importance of cooperative
management of natural resources, ensuring that the actions of one country or region do
not negatively affect others. This global responsibility approach aligns with the concept
of intergenerational equity and long-term sustainability.

Empirical findings from various studies further support the assertion that efficient
and sustainable agricultural development plays a central role in addressing demographic
challenges and elevating living standards. Productive agricultural systems stimulate
employment creation, stabilize rural incomes, and enhance access to basic services such
as healthcare, education, and sanitation—dimensions that are central to the HDI
framework. Moreover, a thriving agricultural sector contributes to food and nutritional
security, which forms the foundation of human well-being and capacity development.
Thus, the connection between agricultural sustainability and human development is
multidimensional, encompassing economic, social, and environmental dimensions that
collectively shape the trajectory of national and regional development.

Within this context, Malang emerges as a region with considerable agricultural
potential and diverse demographic characteristics. Over the period of 2014 to 2023, the
region has experienced significant shifts in agricultural productivity, population growth,
and human development performance across its districts. These dynamics present a
unique opportunity to analyze how agricultural advancement, supported by sustainable
policies and demographic trends, contributes to human development outcomes.
Understanding this relationship is crucial for designing evidence-based policies that can
enhance human capital formation, reduce inequality, and promote sustainable regional
development.

Therefore, this study aims to examine the relationship between agricultural sector
performance and population dynamics in influencing the Human Development Index
(HDI) across four districts in Malang. Using secondary data obtained from the Central
Statistics Agency (BPS) and applying panel data regression analysis, the research
investigates how variations in agricultural productivity and demographic changes
contribute to HDI growth over time. The findings are expected to provide valuable
policy insights for stakeholders, emphasizing the need to strengthen environmentally
sustainable agricultural practices, promote inclusive economic growth, and expand
access to education and health services. Ultimately, this study underscores the
transformative potential of sustainable agriculture as a catalyst for comprehensive
human development and long-term regional prosperity in Malang.

Method

The data used in this research is secondary data obtained from reports from the
Central Statistics Agency (BPS Jatim), especially data from 2014 to 2023. The aspects
studied include data on agricultural sector revenues, population, and the Human
Development Index. The type of data used is panel data analyzed using panel data
regression analysis, which is a combination of time series and cross section [8]. The
time series data covers the period 2014-2023. The formulation of research models
regarding variable relationships is limited to four variables: Human Development Index
(HDI), Agriculture (AGR), and Population (POP). The relationship between Agriculture
and Population and HDI in East Java.
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Result and Discussion

This research is to see how far agriculture and population influence the human
development index in districts in Malang. To see this, it is necessary to estimate the
model through a Chow test which compares which model is better between two models,
namely Common Effect and Fixed Effect. The following are the results of the chow test
table.

Table 1. Uji Chow Results

Effects Test Statistic d.f. Prob.
Cross-section F 42.158297 (3,34) 0.0000
Cross-section Chi-square 62.071078 3 0.0000

Source: Proceed data by Researcher

Based on the table above, the significance value shows a figure below <0.05, so
it can be concluded that the fixed effect model is the best model to use in the
assessment. Next, a Hausman test was carried out which estimates the model between
fixed effects and random effects.

Table 2. Uji Hausman Results
Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.
Cross-section random 17.740513 2 0.0001
Source: Proceed data by Researcher

Based on the table above, the Hausman test shows a significance value below
<0.05, so it can be concluded that the fixed effect model is the best model to use in the
assessment. After the model estimation test is carried out, the next step is to present the
results of the fixed effect model output as a reference in hypothesis testing.

Table 3. Fixed Effect Model Output

Variable Coefficient Std. Error t-Statistic Prob.
C -2.972348 0.469625 -6.329193 0.0000
AGR 0.181757 0.032835 5.535368 0.0000
POP 0.533619 0.081032 6.585245 0.0000
R-Squared 0.871872
F-statistic 46.27201
Probability (F) 0.0000

Source: Proceed data by Researcher

The results of the panel regression analysis reveal that both the agricultural
sector (AGR) and population growth (POP) exert a significant influence on the Human
Development Index (HDI) across the four districts of Malang. The coefficient value of
0.181757 for the agricultural variable indicates that a one-unit increase in agricultural
productivity is associated with a 0.181757 rise in HDI. This relationship highlights the
critical contribution of agriculture to the advancement of human development.
Strengthening the agricultural sector—through modernization, improved productivity,
and targeted policy support—can directly enhance the quality of life and socioeconomic
well-being of rural communities.
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In Malang, agriculture remains a dominant economic driver, primarily centered
on staple crops such as rice, corn, and soybeans. However, many local farmers still rely
on conventional cultivation methods that depend heavily on seasonal rainfall, which
limits efficiency and productivity. Moreover, marketing channels for agricultural
products are often underdeveloped, restricting farmers’ ability to access broader markets
and achieve optimal income. In response to these challenges, the local government has
initiated several capacity-building programs, including technical training, agricultural
extension services, and financial assistance aimed at strengthening farmers’ knowledge
and resilience. With continued institutional support and sustainable resource
management, Malang possesses strong potential to achieve food self-sufficiency and
promote eco-efficient agricultural development.

These findings are consistent with previous research asserting that growth in the
agricultural sector contributes significantly to human welfare and poverty reduction.
Enhancing agricultural productivity not only increases household income but also
improves access to essential needs such as education, health, and nutrition—key
dimensions of human development. In this regard, sustainable agricultural growth
serves as both an economic and social catalyst, capable of fostering inclusive prosperity
and reducing inequality.

The population variable also exhibits a positive and statistically significant
influence on HDI, with a coefficient value of 0.533619 and a very low p-value (0.0000).
This suggests that population growth, when effectively managed, can serve as a
development asset rather than a burden. A growing population expands the labor force
and enhances the availability of human resources, which are essential for economic
productivity and innovation. However, the benefits of demographic growth depend
greatly on the quality of human capital—particularly in terms of education, skills, and
health.

Overall, the results emphasize the intertwined roles of sustainable agricultural
advancement and population management in improving human development outcomes.
Policies that integrate agricultural modernization with human resource development are
likely to yield substantial long-term benefits. This alignment reflects the essence of
sustainable development, where economic progress goes hand in hand with
environmental stewardship and social inclusion. Furthermore, the findings reaffirm that
investment in education and skill formation is pivotal in transforming population
growth into a productive force. A well-educated and skilled population not only
enhances agricultural innovation but also strengthens the overall competitiveness of the
regional economy, thereby accelerating improvements in the Human Development
Index and advancing the goal of sustainable human progress in Malang.

Discussion

The results of the regression analysis clearly demonstrate the crucial role of the
agricultural sector and population growth in shaping the level of human development
across four districts in Malang. Both variables were found to have a statistically
significant and positive relationship with the Human Development Index (HDI),
indicating that improvements in these areas directly contribute to better social and
economic conditions. These findings reaffirm that sustainable and inclusive growth in
the agricultural sector, alongside effective population management, is fundamental to
achieving higher levels of human development.
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The agricultural variable (AGR) with a coefficient of 0.181757 signifies that
every one-unit increase in agricultural performance contributes to an approximate 0.18-
point rise in HDI. This result highlights that agriculture remains a key pillar of regional
development in Malang, where the majority of the population still depends on this
sector for their livelihood. However, agriculture in this region continues to face several
challenges, including low levels of technological adoption, dependency on rainfall, and
inefficient marketing systems. Many farmers still use traditional farming methods,
which limit productivity and profitability. To address these constraints, the local
government has implemented various initiatives, such as providing training, agricultural
extension programs, and financial support to promote modernization and resource
efficiency. These initiatives are aligned with the broader concept of environmentally
sustainable agriculture, which emphasizes productivity improvement while maintaining
ecological balance and minimizing environmental degradation.

The findings also align with previous studies asserting that increased agricultural
productivity can lead to broader improvements in welfare indicators, including income,
education, and health. Sustainable agriculture has a direct impact on food availability
and nutrition, which are foundational components of human development. By
increasing food security and generating stable income, the agricultural sector enhances
people’s capacity to invest in education and healthcare, ultimately contributing to long-
term improvements in HDI. Furthermore, the transition toward eco-friendly agricultural
practices—such as the use of organic fertilizers, efficient irrigation systems, and crop
diversification—can support both environmental sustainability and economic resilience,
reinforcing the region’s pathway toward sustainable development.

Meanwhile, the population variable (POP) also shows a positive coefficient of
0.533619 with a p-value of 0.0000, confirming a statistically significant relationship
with HDI. This indicates that population growth, when well-managed, can become a
vital source of development through the expansion of human capital and the labor force.
However, rapid population growth without corresponding investments in education and
job creation could lead to underemployment and reduced quality of life. Therefore,
population growth should be viewed as an opportunity to strengthen human capital
through education, skills training, and health improvement. A well-educated and skilled
population can adapt more effectively to economic transitions, foster innovation, and
increase productivity—factors that are essential for sustainable economic progress and
human development.

The results of this study underscore the synergistic relationship between
agriculture, population, and human development. The agricultural sector drives income
generation and food security, while population growth contributes to labor supply and
innovation potential. However, these benefits can only be fully realized if accompanied
by supportive policies in education, infrastructure, and sustainable resource
management. Thus, the study emphasizes the need for integrated development strategies
that link agricultural modernization, environmental sustainability, and human capital
enhancement.

In conclusion, the findings suggest that optimizing human development through
environmentally sustainable agriculture requires a multidimensional approach.
Policymakers must strengthen agricultural productivity through technology adoption
and infrastructure investment while simultaneously improving education and skill
development to transform population growth into productive capacity. By integrating
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these efforts, Malang can achieve not only higher HDI scores but also long-term
sustainability, economic resilience, and improved quality of life for its people.

Conclusion

The findings of this study highlight the strategic importance of the agricultural
sector and population dynamics in enhancing the Human Development Index (HDI)
across four districts in Malang during the 2014-2023 period. The regression analysis
reveals that both variables—agriculture (AGR) and population (POP)—have a positive
and statistically significant influence on HDI. This indicates that agricultural
development and effective population management play complementary roles in
improving the overall welfare and quality of life of the community.

The positive coefficient of the agricultural variable (0.181757) demonstrates that
strengthening agricultural productivity has a direct impact on increasing human
development outcomes. Sustainable improvements in agricultural practices—such as
modernization of farming systems, diversification of commodities, and efficient
resource management—can increase income, food security, and access to education and
healthcare. These improvements ultimately contribute to the enhancement of HDI by
fostering economic growth that is inclusive, resilient, and environmentally responsible.
In the context of Malang, where agriculture remains a dominant economic sector,
policies that focus on empowering farmers, improving agricultural infrastructure, and
expanding market access are essential for achieving sustainable regional development.

The population variable (0.533619) also shows a strong and positive relationship
with HDI, implying that population growth, if managed effectively, can become an asset
for development rather than a burden. A growing population contributes to the
expansion of the labor force and enhances human resource potential. However, to fully
harness this potential, investments in education, skills development, and health services
are imperative. A productive, healthy, and educated population will not only strengthen
the agricultural workforce but also drive innovation, entrepreneurship, and
technological adoption in various sectors, further accelerating improvements in human
development.

Overall, this research concludes that the optimization of human development in
Malang is closely linked to the advancement of environmentally sustainable agriculture
and effective human capital management. Integrating these two aspects through well-
targeted policies can create a virtuous cycle where economic growth, environmental
sustainability, and social welfare reinforce one another. The study underscores that
efforts to improve HDI should not only focus on economic expansion but also on
empowering people and protecting natural resources as the foundation of long-term
prosperity.

Therefore, policymakers are encouraged to adopt an integrated approach that
combines agricultural modernization with human capital investment and environmental
stewardship. Such an approach will enable Malang to achieve higher human
development outcomes, reduce inequality, and build a sustainable future that balances
productivity, equity, and ecological harmony.
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