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ABSTRACT

The aging of farmers is a structural issue that poses a risk to the sustainability of food security in Indonesia.
The proposed study will examine the correlation between farmer aging and food security using a Systematic
Literature Review (SLR) that will be formed based on the bibliometric data of 100 of the latest scientific
articles published between 2020 and 2024 on Google Scholar and CrossRef using the Publish or Perish
application. The results show that even though the academic interest towards this problem is growing, the
academic input is still insufficient in terms of the quality of the citation, the network of authors, and the
interdisciplinary approach. The application of VOSviewer shows that the most used topics, including farmer
regeneration, agricultural sustainability, and food system transformation, are still disjointed. The research
area has a conceptual gap that is identified as the absence of integration of the notion of farmer aging and food
security in the framework of analytical research. The major causes of aging amongst farmers are low interest
of the young generation in the agricultural sector, inaccessibility to land and capital, poor institutional
backing, as well as urbanization. These effects are systematic in terms of productivity, adoption of technology,
and local knowledge. It suggests that to make inclusive and sustainable food security policies, there should be
the establishment of an interdisciplinary research agenda and a conceptual model of regeneration in farmers
through the local socio-economic scenarios.

KEYWORDS: Agricultural Sustainability, Farmer Aging, Food Security, Regeneration of Farmers, Young

Generation.
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1. INTRODUCTION

Sustainable development and food systems in the
country are major elements of food security. Over the
last ten years, it has become a more complicated
problem after being affected by the forces of climate
change, geopolitical tensions, and the interruptions
of global food supply chains. Food security is a
critical challenge in Indonesia, regardless of the fact
that agrarian resources are tremendous.

In Indonesia, food security is directly connected
with the availability of rice because over 95% of the
population still eats rice as it is the standard food
item (Directorate of Public Welfare Statistics, 2025).
In this regard, the government always aims to boost
the national production of rice. The production of
rice in Indonesia has been increasing since the year
1980 (Figure 1). There was, however, a period
between 2017 and 2024 which saw a decline in
production and a level. National production had hit
53.14 million tons of rice (Data source: Indonesian
Central Statistics Agency 2025)

The new decrease in national rice production can
largely be ascribed to two factors, namely, less
harvested area and no growth in productivity. The
area harvested was steadily growing since 1980 up to
2017, and starting to reduce between 2017 and 2020.

In the meantime, there was an increase in rice
productivity up to 2012, and thereafter, no
improvement. All these trends combined have
contributed to a drop in the production of rice in the
country since 2017 (Ishak et al., 2022).

This decrease will be a threat to national food
sovereignty. Simultaneously, the governmental
policies towards food sovereignty are met with
structural barriers, one of which is the ageing
phenomenon of the farmers, one of the major threats
to food security (Lopez-Garcia & Carrascosa-Garcia,
2023; Muis et al., 2025; Rivera et al., 2024).

Java and Sulawesi, as areas of high agricultural
population, can be used as real examples of the
processes of farmer regeneration and aging in
Indonesia. According to data provided by
Indonesian Central Statistics Agency (2025), East
Java has the highest millennial farmers in the
country, with 425,861 people or approximately
16.36% of all millennial farmers in the country,
followed by Central Java (303,823) and West Java
(242,390). In the meantime, South Sulawesi has the
highest number of millennial farmers at 175,732,
which is the highest in Eastern Indonesia.

Nevertheless, even with these numbers, the
overall trends show that the number of young
farmers is gradually decreasing every year. This
condition exposes severe difficulties in the

regeneration of farmers, both regionally and
nationally (Nurarifin & Kurniawan, 2025; Putri et al.,
2025; Uddin & Antriyandarti, 2025).

In theory, the aging of farmers would have an
impact on productivity and adoption of technology,
which subsequently would affect the sustainability of
the agricultural sector. Nonetheless, these two
concerns were disaggregated in the majority of the
past research, either by aspects of demographic or
sociological aging of farmers or by the aspects of food
supply and policy, without directly covering the
aspect of labor arrangements (Zou et al., 2018).

This implies there is a conceptual gap, and there
is no thematic synthesis of these two issues as a
whole and in a systemic manner.

The aging of farmers and food security are the two
phenomena that are associated in the dynamics of
agricultural development in Indonesia. The
timeliness of investigating the relationship between
the age structure of farmers and the sustainability of
food systems in a country is encouraged by climate
crises, demographic pressures, and reliance on
imports (Antriyandarti et al., 2023; Juliannisa et al,,
2025; Ngadi et al., 2023).

Food and Agriculture Organization of the United
Nations defines food security as having four key
dimensions, which include availability, access,
utilization, and stability. In Indonesia, the concept of
food security is also strengthened in Law No. 18 of
2012, which focuses on the sustainable
accomplishment of food in the individual level.

However, the attainment of food security in
Indonesia is still limited by many challenges.
According to the Global Food Security Index (GFSI)
2022, Indonesia was ranked 63rd of 113 countries.
Though the undernutrition levels dropped to 8.5% in
2023 (World Food Programme, 2023), 68
regencies/municipalities are still considered food
insecure, and the food is distributed unevenly.

Rice dependency is very high, and the production
in the country is not enough to sustain the demand.
This left the government with no other choice but to
import 4.52 million tons of rice in 2024 (Indonesian
Central Statistics Agency 2025). In some areas,
production surpluses cannot be used to mitigate
losses in others because of the lack of a system
supporting logistics.

Food security as a concept wunder the
sustainability framework encompasses all these
aspects: productivity, social, economic, and
environmental. The transformation of the food
system should be followed by climate adaptation, the
diversification of local food, and social inclusiveness.
One of the most significant factors is the
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sustainability of the agricultural labor force,
especially with regard to the aging of farmers
(Alonso-Adame et al, 2024; Lees et al, 2024;
Preinfalk et al., 2024).

The aging process in the world is known as farmer
aging, especially in agrarian countries. The
percentage of farmers aged above 60 years has grown
in Indonesia in 2020 to 21.2% as compared to the
16.7% in 2005 (Indonesian Central Statistics Agency,
2022). The agricultural labor force also decreased
from 41.3 million in 2005 to 38.22 million in 2020. The
same tendencies are found in Japan (average age of
farmers 67 years) and Thailand (63.5 years) (FAO,
2023; Poungchompu et al., 2012).

Demographic Transition Theory (Frantsuz, 2025).)
states that a change in the age makeup of the
workforce may affect the efficiency of production. At
the same time, the importance of the adoption of
technology is highlighted by the agricultural
modernization theory of Schultz (Roumasset, 2015 ).
Sadly, aged farmers are usually not that receptive to
innovations and have very little access to training
(Manzoor et al., 2025).

The reasons that have caused the farmer
regeneration crisis include the lower appeal of
agriculture to the younger generation, limited access
to land and capital, as well as limited economic
incentives. The tenure systems of land use are also
inherited, which limits access to agricultural assets
for a generation. The regeneration crisis (Borda et al.,
2023). is worsened by negative attitudes towards
farming as a profession and the lack of role models,
as well.

Other nations have had more liberal regeneration
policies, such as agricultural vocational education
(Thailand and Vietnam), subsidies on young farmers
(Japan), and incentives via the Common Agricultural
Policy (Europe). Training and farm credit are among
regeneration programs, which are not systematic and
extensive enough in Indonesia.

The physical effects of farmer aging affect food
sustainability and productivity. The efficiency of
work among older farmers and the adoption of
technology are influenced by physical limitations.
The elderly farmers (Tong et al., 2024) in China have
been confronted by physical and informational
limitations, which have prevented them from
investing in production inputs, subsequently causing
a reduction in total factor productivity and the
emergence of additional farmland.

In the concept of sustainable food security of
Food and Agriculture Organization of the United
Nations (FAO), the input of younger generations is
critical in enhancing adaptive, technology-based, and

ecological farming. Food security strategies have to
facilitate the modernization of production systems
and the conservation of local knowledge at the same
time.

Therefore, the aging of farmers is not only a
demographic problem, but it has a systemic effect on
the future of national food security. Past research in
Indonesia is still scarce in scholarly incorporation of
demographic aspects with food security in totality.
The absence of interdisciplinary solutions and
integrative policies emphasizes the dire need to
conduct a comprehensive and in-depth literature
review.

The literature available is either contextual or
fragmentary, or covers a case study of a particular
region. To date, there exists no literature review that
would systematize the two issues of farmer aging
and food security into one analysis. This disconnect
can also be seen in the preliminary bibliometric
results, where keywords such as aging farmers and
food security remain in distinct clusters of literature
with no significant interrelationships in the global
publications. This explains why it is important to
engage in a systematic literature review.

In order to fill in this gap, the current research
suggests the following four guiding research
questions:

(1) What is the current trend of research on the
issue of farmer aging and food security around
the world?

(2) What are the key factors that determine food
security and the aging of farmers?

2. RESEARCH METHOD

The paper utilized a Systematic Literature Review
(SLR) with the help of a bibliometric analysis to
assess the connection between the phenomenon of
aging farmers and the sustainability of food security.
The SLR approach has been selected as one of the
most effective methods applied to mapping the
research trends, constructing thematic syntheses, and
methodically detecting the gaps in the literature by
evidence-based methods (Carrera-Rivera, 2022).

2.1. Research Design.

The searching and the selection of articles were
based on the PRISMA protocol (Preferred Reporting
Items to Systematic Reviews and Meta-Analyses),
which comprised four primary steps: identification,
screening, eligibility assessment, and inclusion.
Figure 4 presents the PRISMA flow diagram (Moher
etal., 2015).
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Publish or Perish version 8.0 was used to conduct
the literature search using the following keywords:
“Aging Farmers”, “Sustainable Food Security”, and
“Indonesia". The sources of data were Google Scholar
and CrossRef, with the period of the articles not older

than 2020-2024. Out of 315 original publications, a
filtering procedure was carried out and produced 100
scientific articles, the most relevant ones in terms of
data completeness, contextual appropriateness, and
citation quality.

Total records identified throu
Google Scholar (n=315)

Total records screened based
on title and keywords relevance
(n=21)

Total abstracts assessed based
on inclusion & exclusion criteria
(n=150)

Eligible full-text articles
(n=120)

| Included | | Eigibility | | Screening | | Itdtentifiasi |

Articles included in bibliometric
analysis (n=100)

Figure 4: Prisma-Based Slr Review Flow.

2.2. Data Collection Technique

The bibliometric collection of data involved using
metadata of articles, such as title, author(s), year of
publication, institutional affiliation, journal name,
citation counts, H-index, and G-index, and
keywords. The data were then exported as an .xIsx
file to be further visualized and tabulated. Exclusion
criteria were non-academic articles, articles that did
not have full-text, or articles that were not relevant to
the Indonesian context.

The aim of this analysis was to find out overarching
themes, the extent of collaboration, and research gaps
that can be used to develop policy directions and

research agenda strategies (Donthu et al., 2021).
2.3. Data Analysis Technique

The analysis of data was done quantitatively and
graphically as follows:

(1) Publication and citation trend analysis per year
using Publish or Perish.

(2) Bibliometric indexes (H-index, G-index,
AWCR, and so on) to assess the impact of the
publications.

(3) Visualization of keyword networks (co-
occurrence) and author collaboration using
VOSviewer, as presented in Figure 5.
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Figure 5: Vosviewer Visualization Of 100 Articles.

RESULTS AND DISCUSSION

3.1. Research Trends On Food Security And
Aging Farmer Phenomenon

Food security constitutes a strategic issue in
sustainable development, particularly in addressing
global pressures such as climate change, geopolitical
conflicts, and supply chain disruptions triggered by
the pandemic. The interest of scholars in the issue has
also risen in the last five-year period (2020-2024),
which is evidenced by the growing number of
scientific.

Bibliometric analysis has shown that the
population of publications increased every year and
reached its highest point in 2023. COVID-19 became
the tipping point, generating a range of research on
the instability of the food systems and ways of
making them sustainable, contains metadata
information of the investigated publications.

Regarding the scholarly impact, the total number
of citations was 260, and the mean number of
citations per article was 0.26. The H-index of 5 and G-

index of 6 mean that there are only a few publications
that have significantly contributed to the academic

community.
Food security has been studied in a wide range of
different perspectives thematically: local food

diversification, climate adaptation, distribution and
logistics system, technological integration, and the
role of younger generations (Sahar et al., 2025;
Harsanto et al., 2025, Ujjwal et al, 2024).The
development of this evolution implies a change in the
story being a small and focused perspective on
productivity to a broader and interdisciplinary one.

Although the interest in the issue has been
increasing very fast, there are not enough strong and
consistent academic inputs. This sets the prospects of
future research that is more in-depth, integrative,
and policy-relevant to formulate the food security
agenda in Indonesia.

The process of aging of the farming population is
a strategic problem in agricultural development, as it
not only impacts demographic structures but also
affects labor regeneration, productivity, and food
system sustainability (Wang & Zhong 2026; Zhang et

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 10874-10890



PROBLEMATICS OF FARMERS’ GENERATIONAL SHIFT AND THE SUSTAINABILITY OF FOOD

10879

SECURITY IN INDONESIA

al., 2023).

The young workers migrating to non-agricultural
industries, as well as limited agricultural incentives,
such as urbanization, have increased, causing the rise
in the number of elderly farmers. In this respect,
scholarly works will be necessary to inform the
development of strategic policies in agriculture and
food security (Griffith et al., 2021; Liu et al., 2023; Wu
et al., 2026).

In the bibliometric analysis with Publish or Perish
(PoP) with the keywords aging farmers, elderly
farmers, farmer regeneration, and Indonesia (2020-
2024), the difference in the number of publications in
both national and international journals can be
observed. This increase aligns with the increased
focus on food security in the aftermath of the
pandemic and the publication of the data provided
by the Central Statistics Agency 2022, which showed
that more than 20% of farmers in Indonesia were
older than 60 years.

The yearly publication trends, which sharply
increase starting in 2020 and reaching its peak in
2023, after which it slightly decreases in 2024. This
indicates the steady awareness of the issue of aging
of the farmers as a national study of interest.

VOSviewer visualization indicates that author
collaborations are not very powerful in terms of
creating strong academic networks, but stay within
small groups. However, the analysis of the keywords
showed that the prominent themes were farmer
regeneration, sustainability, and agrarian
demographics.

The majority of publications follow a sociological

and demographic line of thought, detailing the views
of the youth, obstacles to regeneration, and the
productivity effects of elderly farmers. Other
countries, like the youth farmer programs in Japan
and Europe, have some articles where policy
experiences are compared. However, the direct
connection of aging farmers to food security is not
widely investigated, which is why it can be the
subject of further research.

Hence, the problem of aging farmers should be
further developed through more profound,
interdisciplinary, and evidence-based research. This
phenomenon is a structural problem that is directly
connected to the national food security and can be
resolved through multi-sectoral intervention and
working together (Li et al., 2024; Mao., 2025; Tong et
al., 2024).

3.1.1. Network Visualization

This VOSviewer network visualization (Figure 6)
illustrates the connections between terms frequently
appearing in research on the phenomenon of farmer
aging and food security sustainability in Indonesia.
Each color represents a specific thematic cluster that
groups closely related terms. The visualization
reveals six main clusters, each representing a distinct
research direction and focus.

The purple cluster focuses on the terms “farmer,”
“analysis,” “role,” “knowledge,” “evidence,” and
“impact.” This cluster emphasizes the position of
farmers as key actors, analyzed through empirical
evidence.
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Figure 6: Network Visualization for A Research Project on The Aging of Farmers and

the Sustainability of Food Security in Indonesia.
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Research in this cluster tends to examine how
farmers’ roles, their knowledge, and the impact of
agricultural activities contribute to food security, as
well as how the issue of an aging farming population
can be scientifically measured (Azadi et al., 2023;
Nassar et al., 2025; Sasmita et al., 2025).

The green cluster highlights the terms “young
farmer,” “farm,” “financial characterization,” and
“career choice.” The main focus was on the
regeneration of young farmers and the factors
influencing their engagement, ranging from career
choices to financial conditions in managing farming
operations. This underscores the importance of
structural support to attract the younger generation
to the agricultural sector (Goéngora Pérez et al., 2020;
Haryati et al., 2024; May et al., 2019).

The blue cluster is associated with the terms
“environment,” “machinery,” “climate-smart
agriculture,” and “factors.” This theme illustrates the
connection between environmental issues and
agricultural practices, particularly through the
implementation of climate-smart agriculture.

The role of machinery and technology is also
highlighted as a key factor in addressing the decline
in the labor force due to the aging of farmers (Ariom
et al., 2022; Figurek et al., 2024; Mizik, 2021; Pagliacci
et al., 2020; Wakweya, 2023; Zheng et al., 2024).

The red cluster centers on the terms “agriculture,”
“Indonesia,” “context,” and “agricultural
regeneration.” This cluster clearly demonstrates the
importance of the Indonesian context in
understanding the aging of farmers. The research
included highlights the role of national conditions,
policies, and agricultural regeneration in Indonesia
in maintaining food security (Maulida et al., 2022;
Rustandi & Farid, 2023; Tolinggi et al., 2023).

The brown cluster highlights the terms
“generational change,” “agricultural regeneration,”
“farmers,” and “health.” The primary focus areas are
the transition of farming generations and the health
conditions that affect the sustainability of their work.
Issues in this cluster emphasize that agricultural
regeneration is not only about generational change
but also concerns the health of an aging farming

population (Csizmady et al., 2021; Rizki & Andini,
2025).

The blue cluster highlights the terms “youth” and
“impact.” Although small, this cluster underscores
the importance of the role of young people and their
impact on the agricultural sector. Research in this
cluster typically focuses on young people’s
contributions to innovation, social dynamics, and
food security

Thus, this visualization demonstrates that the
issues of farmer aging and food security in Indonesia
are examined from various perspectives, including
the role and analysis of farmers, the regeneration of
the younger generation, technological and
environmental adaptation, the local Indonesian
context, farmer health during generational transition,
and the contributions of young people. All these
areas are interconnected and provide a picture that
food sustainability is not just about production, but
also about social, economic, and technological
regeneration in agriculture.

3.1.2. Visualization Overlay

The VOSviewer visualization overlay (Figure 7)
above illustrates the evolution of key terms in
research on the theme “The Phenomenon of Farmer
Aging and the Sustainability of Food Security in
Indonesia” over time. The colors on the map indicate
the period of the terms” appearance in publications,
with gradations from blue (older, around 2015-2019),
green (around 2020-2021), to yellow (newer, 2022-
2024). Thus, this map not only illustrates the
interconnections between concepts but also displays
research trends over time.

From 2015 to 2019 (blue), the dominant terms
were “young farmer,” “farm,” and “financial
characterization.” Research during this period
focused primarily on the issue of young farmer
succession and the financial factors affecting the
sustainability of the agricultural sector (Katchova &
Ahearn, 2016; Katchova & Dinterman, 2018; Ruiz
Salvago et al., 2019).

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 10874-10890
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Figure 7: Visualization Overlay For a Research Study on The Aging of Farmers and
the Sustainability of Food Security in Indonesia.

In 2020-2021 (green), terms such as farmer,
analysis, knowledge, evidence, impact, role, factor,
and climate-smart agriculture took center stage.

This reflects a shift in research toward analyzing
the role of farmers, socio-economic impacts, and
approaches based on empirical evidence and climate-
smart technologies to address the challenges posed
by an aging farming population (Autio et al., 2021;
Azadi et al., 2021; Kangogo et al., 2021; Mujeyi et al.,
2021; Zakaria et al., 2020).

During the 2022-2025 period (yellow), prominent
terms include agriculture, Indonesia, generational
change, agricultural regeneration, context, and
farmers. Recent research has placed greater emphasis
on the specific Indonesian context, agricultural
regeneration, and the ongoing generational shift. The
issues of youth and impact have also gained
prominence during this period, signaling the
growing importance of young people’s involvement
in supporting food security (Otsuka, 2021;
Sekaranom et al., 2021; Sukayat et al., 2023).

Overall, this visualization overlay shows that
research trends have shifted from issues related to
the renewal of the younger generation of farmers and
financial factors (2018-2019), toward empirical
analysis and adaptive agricultural technologies
(2020-2021), and finally toward a focus on the
national context, agricultural renewal, and current
food policies (2022-2025). This means that research
on farmer aging and food security is becoming
increasingly = comprehensive,  with  attention

expanding from individual issues toward food
systems and national policies.

3.1.3. Density Visualization

Figure 8 shows the results of a VOSviewer density
visualization analysis for a study titled “The
Phenomenon of Farmer Aging and the Sustainability
of Food Security in Indonesia.”

This visualization depicts the density of term
occurrence in the literature, indicated by color
variations: red denotes terms with very high
frequency of occurrence and connectivity, yellow
indicates moderate intensity, while green to blue
denote terms with low frequency or limited
connectivity. Thus, this map highlights the primary
focus areas of the research as well as topics that are
relatively rarely discussed.

The visualization results show that the terms with
the highest density (red zones) are farmer, evidence,
role, knowledge, analysis, and impact. This indicates
that discussions regarding the aging of farmers
primarily focus on the role of farmers, evidence-
based analysis, socioeconomic impacts, and
knowledge related to the sustainability of
agricultural systems (Qonita et al., 2025; Yu et al,,
2023).

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 10874-10890
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In areas with moderate density (yellow zone), the
prominent terms are “factors,” “climate-smart
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Figure 8: Density Visualization for a Research Study on the Aging of Farmers and the
Sustainability of Food Security in Indonesia.

This indicates growing attention to factors
influencing agricultural sustainability, generational
change, climate-smart agricultural innovations, and
the specific context of Indonesia (Agussabti et al.,
2022; Gemtou et al., 2024; Harisudin et al., 2023;
Khumalo et al., 2025; Murniati & Mutolib, 2020).

Meanwhile, terms with lower frequency (green to
blue zones) such as “young farmer,” “farm
succession,” “youth,” “effect” and “context”
indicate that, although important, these issues are
still discussed less frequently than the core terms.

However, their presence remains significant
because they are closely linked to efforts to
regenerate the farming community and the role of the
younger generation in food security. (Daniele, 2024;
Kovach et al., 2022).

Overall, this density visualization shows that
research has primarily focused on farmers as the
main actors and evidence-based analysis as the
research approach, while topics such as the
regeneration of young farmers, local-context policies,
and the impact of generational change still need to be
further explored in future research.

3.2. Factors Affecting Food Security

Food security is the capacity of a country to
supply its citizens with adequate, healthy, safe, and
affordable food. The problem includes the aspects of
availability, access, utilization, and stability under
the influence of the external factors of climate change,
disasters, and economic shocks (Azra et al.,, 2021;

Okpala et al.,2024: Trasca et al., 2025).

Six broad groups of factors affecting food security
were outlined with the help of an SLR of publications
published in  2020-2024: ecological,  socio-
demographic, economic, technological, institutional,
and political (Akbari et al., 2022; Galanakis et al,,
2025; Placzek , 2021; Nchanji & Lutomia, 2021).

(1) Ecological and Environmental Factors. The
first difficulties are climate change, land degradation,
and water scarcity. The risk of crop failure also rises
because of the weather variability and because of
land conversion and overuse of chemicals; the
quality of soil is aggravated.

(2) Social and Demographic Factors. There is not
sufficient workforce regeneration and farmer aging
to facilitate sustainable production. Access to land,
education, and capital is limited, and this increases
inequality due to vulnerable populations like women
farmers and indigenous people.

(3) Economic and Accessibility  Factors.
Purchasing power also influences food security.
Food vulnerability increases due to fluctuations in
prices, inflation, and reliance on imports, as
witnessed in the COVID-19 pandemic.

(4) Technological and Agricultural Innovation
Factors. Precision agriculture and digital farming
have not yet been adopted widely. The access
disparity and low digital literacy among smallholder
farmers are key obstacles to agricultural
transformation.

(5) Institutional and Infrastructure Factors. Lack
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of coordination among institutions, overlapping
regulations, and ineffective post-harvest
infrastructure lower the distribution efficiency and
income of the farmers.

(6) Political Stability and Policy Factors. Adaptive,
participatory and evidence-based policies are
important in food security. Nevertheless, the
prevalence of top-down solutions and poor-quality
data-driven policy assessment remain to be the
organizational obstacles towards the construction of
cohesive and non-discriminatory food systems.

3.2.1. Factors Influencing The Phenomenon Of
Farmer Aging

Aging of the farmers is one of the structural issues
in the agricultural system of Indonesian Central
Statistics Agency and the Ministry of Agriculture
show that most farmers are aged above 45 years, and
the trend is also increasing.

The situation represents a crisis in the next
generation of farmers, which, if not addressed in a
timely manner, could threaten national food security,
including in Indonesia. The factors could be divided
into several important dimensions, which influence
the phenomenon of the farmer aging in Indonesia
(Akbar et al., 2025; Nurlaily et al., 2025; Sitompul,
2026; Toumbourou et al., 2023: Yusriadi et al., 2026)
in the following way:

(1) Low Attractiveness of the Agricultural Sector
for Younger Generations. The negative attitudes
towards the occupation of farmers, including
unpredictable income, large volumes of work, the
inability to use and access technology and capital,
and low social status, ensure that youths are not
willing to join the occupation of farmers.

The descendants of farmers usually choose a
career in services, manufacturing, or the digital field,
which is viewed as more economically promising.
This regeneration gap is further increased by the
intergenerational gap in perception, the absence of
successful farmer role models, and the lack of
agricultural education that is focused on
entrepreneurship.

The intergenerational perception gap, lack of
successful farmer role models, and insufficient
entrepreneurship-oriented agricultural education
further exacerbate this regeneration gap.

(2) Limited Access to Land and Capital. Youths
have challenges in venturing into farming business
because they do not have access to land and capital.
The practice of land fragmentation due to inheritance
and the preeminence of older generations over the
possession of productive assets does not allow young
people to possess productive assets. Furthermore,

young farmers who lack collateral or business history
are not usually supported by financial systems..

(3) Weak Regeneration Programs and
Institutional Support. Other programs, like the
Millennial Farmers, have not had a big influence
because of unequal application and integration.

The institutional concerns are inclined towards
the existing farmers, as opposed to the potential
young farmers. This is caused by weak connections
between training, market access, technology, and
financing that prevent the regeneration of
agricultural labor.

(4) Urbanization and Rural-to-Urban Migration.
The process of urbanization causes young rural
workers to move to urban areas since they have no
chance to get economic opportunities in the villages.

The informal urban employment is viewed as a
more appealing option than the agricultural sector,
creating a lack of generational successors in the
agricultural industry. This is worsened by the rural-
urban development inequalities.

(5) Price Instability and Market Uncertainty. The
volatility of commodity prices, the domination of the
middlemen, and the reliance on the global markets
make the profession of farming risky and
economically unsustainable. Agriculture is not an
appealing profession to young people in the absence
of price guarantees and protection in the market.

(6) Insufficient Technological Integration and
Digital Literacy. The youth potential that can be used
in adopting digital technology is not fully exploited.
Lack of access to training, machinery, and online
farm initiatives makes the industry look modern and
unattractive

The aging of the farmland is structurally
dangerous to the sustainability of the national food
system. With more and more elderly labor taking
control of agriculture, the ability to adapt to
environmental change, technological advancement,
and market forces is highly limited.

Such  disproportion of the population
compromises the stability of the supply chain and
undermines the fundamental aspects of food security
of availability, access, and sustainability
(Dharmalingam et al., 2021, Gémez & Lee, 2023;
Saxena & Mohan, 2021; Wang et al., 2024).

The agricultural productivity is the most obvious
effect. The old farmers are handicapped in
controlling farmlands effectively, and this has led to
less cultivated land, less effective production cycles,
and late harvest times.

Large areas of farmland are lying idle as no
younger generations report to occupy the farms.
Reduced productivity destabilizes the possibility of
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food surplus, which will eventually pose a threat to
the national food supply.

Low digital literacy and adoption of technology
are also barriers to the modernization of agriculture.
Some elderly farmers tend to stick to their traditional
ways of doing things and are unwilling to embrace
new technologies like the use of precision
agriculture, intelligent irrigation, and the use of big
data in the farming industry. This unwillingness
postpones the introduction of efficiency and the
sustainability of the food system.

In addition to technical factors, the aging of
farmers has the effect of breaking the flow of local
knowledge, which is a contextual and localized
knowledge of the ecosystem.

The risks of the disappearance of traditional
farming experience and culture, which in many cases
cannot be documented, contribute to self-reliance
under the pressure of various socio-cultural factors
(Caviedes et al., 2024; Chomboko et al., 2025; Melash
et al., 2023; Reyes et al., 2020).

The effect of this phenomenon is also the cause of
social inequalities in rural areas. Since the young
generations are moving to urban areas, villages are
becoming deprived of the socio-economic setups to
support the local communities.

Such a gap can cause agrarian wars, decrease
economic activity, and cause social disintegration,
which, in the end, undermines the community-based
food security (Guo et al., 2025; Saputra et al., 2022;
Zhou et al., 2025).

In addition, the national food system is more
exposed to crises. In case of emergencies like natural
calamities, climate crises, or disruptions in the
distribution system, the predominance of farmers of
old age affects responsiveness. Lack of an effective
labor force will slow down recovery, making the food
system less adaptive and resilient to external forces.

Therefore, the aging of farmers influences various
aspects of food security, production, distribution,
accessibility, and the sustainability of the ecological
system.

The population can start working on protecting
sustainable food security by intervening with the
demographic composition of farmers, with
regeneration policies, progressive agricultural
education, and empowering young people in rural
areas, so that agriculture is a promising and attractive
career choice (Ahmadi et al., 2023; Handoko et al.,
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