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ABSTRACT

Food security in the indigenous communities of Indonesia bears ecological, social, and cultural peculiarities,
yet is challenged gravely by the issues of climate change, environmental degradation, and global chain
disruption. The proposed study will assess bibliography, trends, research mapping, food security status,
possible challenges, and supply chain implementation to enhance the food security of the indigenous
populations relying on local food between 2015 and 2025. The approach will be a Systematic Literature Review
(SLR) based on PRISMA guidelines that will include 62 articles in Scopus, which are relevant to the topic.
Bibliometric findings indicate a dramatic expansion in the trends of publication, particularly in 202024, and a
multidisciplinary biosis that incorporates the views on sustainability, logistics, health, and food
anthropology. VOSviewer analysis revealed ten principal clusters that included policy, local production and
distribution, food diversification, crisis response, social justice, food sovereignty, access, alternative food
networks, household health, and regional comparisons. The results reveal that indigenous food systems are
extremely strong due to agroecological practices, collective granaries, and wmutual assistance-based
distribution, but their infrastructure, knowledge regeneration, and market connectivity are weak aspects
leading to their vulnerability to exogenous shocks. Among the major threats, one may single out the
disappearance of native lands, ecological destruction, global warming, and the infiltration of industrialized
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food, which supplants traditional food. The researchers propose to empower the indigenous institution of
supply chains and to integrate the local food system into the national policies without losing the cultural
values and principles of sustainability.

KEYWORDS: Food Security, Indigenous Communities, Local Food, Supply Chain, Sustainability.
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1. INTRODUCTION

Food security is a national and global
development strategic challenge. The complexity of
this problem is further increased by the climate crisis,
environmental destruction, and disruption of world
distribution chains. Food security is about more than
availability and accessibility, as it also focuses on
stability of supply, nutritional content, and cultural
suitability (Calloway et al., 2023; Hwalla et al., 2016;
Simelane & Worth, 2020). Food security in
indigenous communities carries a different meaning
since it is also intertwined with ecological, spiritual,
and social connections that determine the food
system of the community (Delormier & Marquis,
2019; Swiderska et al., 2022; Torres-Vitolas et al.,
2019; Young et al., 2024).

The food system of indigenous communities has
developed over the years based on collective
knowledge. National policies seldom consider these
mechanisms because they tend to be founded on
modern practices and mass production (Kapoor et
al., 2024; Kuhnlein & Chotiboriboon, 2022;
Miltenburg et al., 2022; Wehi et al., 2023). The role of
indigenous food systems in the national strategies is
still little, even though it is an essential element of
sustainability and food self-sufficiency (Arotoma-
Rojas et al., 2024; Huambachano, 2018; Lugo-Morin,
2020, 2022; Sakapaiji et al., 2024).

The indigenous communities reside in high
biodiversity areas like forests, mountains, or river
basins. They are very reliant on the local resources
since the availability of modern food systems is
minimal. They are practicing traditional agroecology

in their farming, which is seasonally based, soil-type,
and local social-structure (Daniel et al., 2022; Palita et
al., 2023; Rendo6n-Sandoval et al., 2020; Suwarno et
al., 2022). Pressure on ecosystems due to large-scale
land clearing, infrastructure projects, and natural
resource exploitation is triggering instability and
threatening food production and distribution for
indigenous communities (Syaban & Appiah-Opoku,
2024; Utami et al., 2022).

Road access, transportation, and formal markets
often do not reach indigenous community areas
(Duile, 2020; Langston et al., 2017; Sari & Rahman,
2021). Interaction with the national distribution
system is very minimal (Fahmi et al., 2024; Max et al.,
2025; Nerenberg, 2022). In times of crop failure,
disaster, or climate change, communities are forced
to drastically change their consumption and
production patterns (Rafiqi, 2025, Sudomo et al.,
2023; Widiono et al., 2024). Studies show that in times
of crisis, indigenous communities are often the last
groups to receive food logistics assistance (Jackson,
2020; Wahyudi et al., 2024).

Some indigenous communities in Indonesia have
unique food systems. The Cirendeu community
avoids rice and prefers cassava. The Kasepuhan
Ciptagelar community cultivates local rice using
dryland cultivation. The Kampung Naga community
maintains cultural and food conservation through
dryland rice cultivation. The Tobelo Dalam
community in Halmahera still relies on sago and
forest products as its staple foods. These systems
demonstrate the diversity of local food practices that
are robust and adaptive to the environment (Table 1).

Table 1: Several Indigenous Communities in Indonesia and Their Characteristics.

Name of Indigenous Community Province / Location

Main Characteristics / Customary System / Food System

Cirendeu Cimahi City, West Java Don't eat rice, eat cassava; Sunda Wiwitan
Ciptagelar Village Sukabumi, West Java Indigenous agricultural syfstems based on dry land and forests; local
rice consumption
Dragon Village Tasikmalaya, West Java Conservation of culture and food based on dry rice fields (huma)
Cicarucub Village Lebak, Banten Custom-based agriculture, preservation of local rice varieties
Samin (Sikep Brothers) Blora, Pati, I;:iius = Central Anti-colonial values, simple farming, independent living
Osing (Kemiren) Banyuwangi, East Java Indigenous agrarian communities, harvest rituals and traditional

foods

Kanayatn Dayak Indigenous Porcupine, West Kalimantan

Rotating field farming system (huma), traditional longhouse

Community
Wana Posangle Ipdlgenous North Morowaht Central Live in mountain forest areas, farming systems and sacred forests
Community Sulawesi
Tobelo Dalam Ic.hgenous North Halmahera, North Semi-nomadic, forest-dwelling, sago and forest-based food system
Community Maluku
Lundayeh Indl.genous Krayan, North Kalimantan Living in the highlands of the Malay.SIan border, organic farming is
Community based on fields.
Kajang Dalam In.dlgenous Bulukumba, South Sulawesi Rejecting modernity, .st-lll upho%chng high traditional values and
Community sustainable agricultural systems

Rendu Indigenous Community | Nagekeo, East Nusa Tenggara

Traditional rituals of planting and harvesting dryland rice,
management of traditional water sources

Source: Results Of Processed Online Site Analysis (2025).
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The local food systems of indigenous
communities don't rely solely on alternative foods
like sago, local corn, and tubers. Biodiversity in
consumption patterns is a key factor. Gardens and
rivers provide protein sources that adjust to the
seasons. (Hernawati et al., 2022; Rahayu et al., 2024;
Sujarwo et al., 2025). The issue is that the indigenous
communities are facing the disruption of their
stability and food security due to environmental
degradation and legal ambiguity in the land
belonging to these communities.

Non-timber forest products, river fish, and wild
plants are some of the environmental degradation
products that diminish the supply of local foods.
Alterations of the traditional landscapes cause
depletion of agroecological spaces and undermine
the local food management knowledge. The
ecological and social stability are also destroyed
(Daniel et al., 2022; Niko et al., 2025; Suminar, 2023;
Utomo, 2023). It also leads to a loss of traditional
production spaces and, consequently, to the lack of
relevance of inherited knowledge in the community
food cycle (Nagal, 2025; Sumarwati, 2022; Utami et
al., 2022).

The fact that there is legal uncertainty regarding
customary land contributes to vulnerability. A lot of
regions that were under community management are
not legally recognized. Outside claims are weak,
unilateral, such as the conversion of land to industrial
plants or mines. The loss of land also translates into
the loss of identity among communities and control
over the production and distribution of food
(Dhiaulhaq & McCarthy, 2020; Fahmi et al., 2024;
Maisa et al., 2024; Pelawi et al., 2025).

Other social practices that support the food
systems of the indigenous communities include joint
planting, joint harvesting, and sharing of harvests.
The social ecosystem, which is based on values of
mutual cooperation, collectivity, and respect for
natural cycles, promotes food production and
distribution in communities (Ahmadi et al., 2023;
Daniel et al., 2022; Max et al., 2025; Niko et al., 2025).
The mutual cooperation, collective nature, and
respect for natural cycles create a social ecosystem
that ensures food production and distribution among
communities and is usually done through oral
practice and direct experience in the fields (Dalyan et
al., 2024; Suminar, 2023; Utomo, 2023). This renders
their food system not only ecological but also
founded on cultural education and social
transmission. Their social system is organized, which
enables them to produce endogenous and self-
sustaining food security.

The local food systems of native populations have

been found to be many times resilient, but their
presence is continuously being compromised by
floods of industrialized cuisine and new eating
habits. The traditional foods are already giving way
to modern food products like instant noodles,
commercial rice, and packaged foods. This shift is
also fuelled by market accessibility as well as social
perceptions that equate local food to poverty and
underdevelopment. This has led to youths in most
societies dropping the good old ways of consuming
food in favor of purchasing it in the marketplace
(Fibri & Frest, 2019; McCarthy, 2020; Niko et al., 2025;
Nurhasan et al., 2022).

This may result in loss of local knowledge and
structural and cultural undermining of the food
system in the community in the long run. A gradual
erosion of the sustainability of the food supply chains
in the local setting occurs due to the replacement of
food items because raw materials, processing
technologies, and distribution channels are no longer
served (Rozi et al., 2023; Utomo, 2023; Wijaya &
Sanubari, 2024; Yusriadi & Cahaya, 2022).

The processes of forming the local food supply
chains in indigenous community food systems
cannot be separated either by social or ecological
systems. The given chains include production, post-
harvest processing, storage, and distribution
(Jarzebowski et al., 2020; Niko et al., 2025; Nurhasan
et al., 2022; Wahyudi et al., 2024); however, these
interactions are not driven by conventional market
mechanisms because they are founded on the
principles of mutual cooperation, mutual trust, and
need-based distribution. As an illustration, most
societies store harvests in common barns and utilize
them to fulfill the needs of a community during lean
periods.

This type of system simplifies the absence of
formal supply chain participants like distributors,
traders, or industrial logistics, but it is extremely
dependent on social solidarity. It shows that not only
supply chains that are founded on capital are
possible, but also supply chains based on social
relations and ecological sustainability (Daniel et al.,
2022; Habiyaremye & Korina, 2021; A. Rossi et al,,
2021).

The local food supply chains are also weak in
terms of their resilience when confronted with
external changes or systemic disruptions. In case of
harvest failures or food shortages, there are no other
available sources of distribution (Jarzebowski et al.,
2020; Mahoney et al., 2022; McDougall & Davis, 2024;
Munyoro, 2025; Rojas-Reyes et al., 2024). In addition,
the lack of safe storage facilities, transportation, and
post-harvest systems exposes this supply chain to

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 9439-9485



PROBLEMATICS OF FARMERS’ GENERATIONAL SHIFT AND THE SUSTAINABILITY OF FOOD

9443

SECURITY IN INDONESIA

damage and loss of food.

This is the case that renders communities unable
to receive external food assistance since they do not
have the networks of distribution that are linked to
the national food system. This failure of absorption
of surplus production or external market also
contributes to the inefficiencies of the utilization of
harvests (Duvernoy et al., 2025; Enthoven & Van den
Broeck, 2021; Muliadi et al., 2024; Rijanta, 2020;
Watabe & Takano, 2025; Zerbian et al., 2022). This fact
indicates the necessity to enhance the local supply
chain institutions without neglecting the cultural
values on which they are based.

Loss of key actors in the local food supply chain
of indigenous communities is another issue in the
local food supply chain. This has broken the
knowledge and skills chain in the local food
management due to the migration of younger
generations to cities, and the loss of interest in
traditional agriculture (Nagal, 2025; Niko et al., 2025;
Sumarwati, 2022; Suminar, 2023). It also causes a loss
of the quality and continuity of the supply chain, as
the practice of knowledge regeneration cannot be
established because of the absence of a generational
gap in certain communities. In the absence of these
skills, local food systems cannot have a solid enough
base to be sustained in the long term.

With such problems, the urgent solution is to
enhance and increase the local food supply chain
within indigenous communities through approaches
that are grounded in local knowledge and cultural
values. Nonetheless, the literature on the relationship
between supply chains and food security among
indigenous communities is very scanty, both in terms
of quantity and quality. The majority of the studies
concentrate on agrarian problems, land entitlement,
or environmental transformation, and do not look
into the technical aspects of the supply chain system
itself. However, to come up with specific
interventions, one must have a comprehensive
knowledge of the production, storage, distribution,
and access to food in the native populations.

The existing literature is more likely to see
indigenous communities as passive subjects that
require help, as opposed to active subjects with
intricate institutional and technical abilities. The
absence of proper theoretical frameworks and data
gaps creates a challenge in adjusting policy planning
to real-life situations. Thus, a cross-disciplinary
research method is required that would integrate the
view of food security, anthropology, logistics, and
local ecology.

Although the question of indigenous people and
food security has become a topic of scholarly and

policy debate in Indonesia, there is a scarcity of
studies that examine the specific supply chain of local
food among indigenous people. The majority of the
researches are concerned with food security in
general households or specific food groups (rice and
corn). This leaves an informational void as to how
local food supply chains, and in particular the supply
chain based on wild or semi-cultivated sources, are
organized in the socio-ecological environment of
indigenous peoples. Nevertheless, these supply
chains have particular features, which are not
available in formal food systems, including utilizing
forest resources and non-monetary exchange
systems and clan-based distribution.

The literature is missing a great deal on the
connection between the supply chains and food
security among indigenous communities relying on
local food. The available literature has not discussed
the distribution, institutional, and sustainability of
the local food system in detail. This absence of study
on the technical, social, and institutional features of
the said supply chains has kept them mostly
unstudied within regional and national food policy
planning processes. This is a risk towards neglect in
the development intervention design.

The need to carry out this research is based on the
fact that indigenous communities have a significant
role in ensuring biodiversity, local food security, and
national food sovereignty. They have adaptive and
sustainable food systems, but these are not resistant
unless supported by the right policy and knowledge.
This literature review shall discuss previously
established study findings in developing a
conceptual framework that incorporates both the
lenses of logistics, anthropological, and sustainability
approaches, and hence offer a strategic foundation on
how to enhance equitable and inclusive food
security.

Although the issues of food security of indigenous
populations have deep roots in their knowledge and
practices, they are currently experiencing
multidimensional pressure that needs to be
understood in a more comprehensive manner.
Consequently, the shift in ecological landscape
because of climate change, environmental harm, and
the rise in natural resource-based economies has
altered the  production, distribution, and
consumption of food by indigenous communities,
particularly among the indigenous communities in
Indonesia (Syaban & Appiah-Opoku, 2024; Utami et
al., 2022). The local food supply chain in this context
is in focus not only as a logistic mechanism, but as a
socio-ecological network, which is able to help in
maintaining food sustenance and autonomy (Daniel
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etal., 2022; Habiyaremye & Korina, 2021). The article,
however, demonstrates that this dimension of the
supply chain is a relatively under-researched aspect
in the academic literature, particularly in studies
concerning the indigenous communities in Indonesia
(Jarzebowski et al., 2020; McDougall & Davis, 2024).

Over the past 20 years, the scientific discussion of
food security has increased at a pace, yet most
research has addressed formal food systems, mass
production, or key food products like rice and corn
(Hwalla et al., 2016; Simelane & Worth, 2020).
Discussion of technical aspects of supply chains,
distribution institutions, and logistics adaptation
decisions against indigenous communities has been
overlooked (Lugo-Morin, 2022; Swiderska et al.,
2022). Indeed, indigenous food systems are
characterized in a very distinctive way, including
using wild resources, non-monetary exchange,
sharing by the clans, and this is very distinct from the
established market models (Huambachano, 2018;
Wehi et al., 2023).

The lack of such knowledge leads to a lack of local
views in the food policy planning. The lack of
knowledge on how supply chain functions on the
level of the indigenous community means that the
interventions will either be out of place or even
harmful to current systems (Arotoma-Rojas et al.,
2024; Max et al, 2025). Besides that, the global
processes of disrupting international supply chains
and food price changes also tend to underscore the
significance of a local resource-based food security
model (reliant on traditional wisdom) (Calloway et
al., 2023; Kapoor et al., 2024).

Thus, the literature review is aimed at mapping,
analyzing, and synthesizing the literature published
during the last 10 years (2015-2025) on supply chains
and food security in indigenous food-based
communities. The purpose of the study is not only to
present the current research environment but also to
find the tendencies of the results, gaps in the studies,
and directions of their future development. In this
manner, the study will construct a conceptual
framework that takes into consideration the
perspective  of logistics, anthropology, and
sustainability studies of indigenous peoples in
Indonesia, and at the same time, offer strategic
implications to the development of equitable,
sustainable, and inclusive food security policies.

It is against this that the following research
questions were developed:

a. What are the bibliographic and research trends
on the theme of supply chains and food
security in local food-based indigenous
commodities between the years 2015 and 2025?

b. What is the mapping of the research on the
theme of supply chains and food security of the
local food-based indigenous commodities in
the period 2015 to 2025?

c. What is the food security situation of the local
food-based indigenous communities in
Indonesia?

d. What is the possible risk of food insecurity to
the indigenous people of Indonesia?

e. Applicability of supply chains in solving food
security challenges of indigenous people in
Indonesia.

2. THEORETICAL FRAMEWORK

A local food system is a system of food
production, distribution, and consumption based on
local resources, local knowledge, and local
distribution networks. In the context of modern
logistics  (including the National Logistics
Ecosystem), this system is strengthened through
distribution integration, supply chain efficiency, and
broader market access (Chrisendo et al., 2026;
Enthoven & Van den Broeck, 2021; Yani et al., 2025).

The theory of food security is based on the concept
developed by the Food and Agriculture Organization
(FAO), which encompasses four key dimensions:
availability, access, utilization, and stability. Local
food systems play a direct role in all four of these
dimensions (Gallegos et al., 2023; Guiné et al., 2021;
Pérez-Escamilla et al., 2017).

The theoretical connection between supply chain
theory and local food systems is part of the food
supply chain. NLE aims to improve distribution
efficiency and connectivity between regions. As a
result, food availability increases and post-harvest
losses are reduced. Additionally, sustainable food
system  theory  emphasizes  environmental
sustainability, economic efficiency, and social well-
being. Furthermore, local food systems help reduce
distribution costs, support the local economy, and are
more environmentally friendly (Adeagbo et al., 2026;
Garima et al., 2024; Péra, et al., 2023).

The NLE serves as a bridge between local food
systems and food security through national logistics
integration, the digitization of food distribution, and
supply chain efficiency. As a result, local products
are easier to distribute, prices are more stable, and
market access (both domestic and export) has
improved (Bugiman et al., 2025; Utama et al., 2024;
Yuda, 2025;).

3. RESEARCH METHOD

This paper employs a systematic literature review
(SLR) methodology that will attempt to gather,
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categorize, and interpret scientific evidence about the
supply chains and food security in indigenous food-
based communities. The scope of this review is
restricted to the publications that examine the
interconnection between the supply chain systems,
food security, and the socio-ecological life of the
indigenous people.

The SLR method was selected as it is capable of

providing a synthesis of the evidence-based
knowledge in a comprehensive manner, and can
reduce the source selection bias characteristic of more
conventional narrative research (Snyder, 2019).
Moreover, through this approach, cross-study
analysis over different places and settings of
indigenous people can be conducted, which enables
one to build a unified conceptual framework.
The review process was conducted under PRISMA
(Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines, which are the global
standard for other systematic reviews compiling
(Page et al., 2021; Rethlefsen et al., 2021).

The steps of the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses)
method for conducting a Systematic Literature
Review (SLR), aimed at improving transparency,
consistency, and reproducibility in the literature
review process. (1) Literature review aimed at
identifying all relevant literature from various
databases through a process of selecting keywords
and identifying databases sourced from journals
such as Scopus, Web of Science (WoS), ScienceDirect,
and others. The literature search was then conducted
using Publish or Perish (PoP). The searching the
literature in the Scopus database based on the
following keywords: “food security,” “community,”
“supply chain,” “indigenous community,” “food,”
“local food,” and “food system”. The second step is
screening, which removes the duplicates and
irrelevant articles using the title, abstract, and
keywords.

(2) Screening aimed at filtering articles based on
initial criteria through a process of removing
duplicates, reviewing titles and abstracts, and
applying initial inclusion and exclusion criteria.

(38) The eligibility criteria serve to determine
which articles are truly relevant to the process of
reading the full text, to evaluate the quality of the
studies, and to ensure alignment with the research
objectives.

Then, the eligibility was determined by reviewing
the articles that survived through the screening
process, provided by fully reading them, and
checking by the established inclusion criteria, i.e., the
year of publication was within 2015-2025, the article

was a journal article indexed in Scopus, and the
article was relevant to the research area of interest, i.
e. food security, anthropology, logistics, or
development studies. Inclusion was the last phase,
and it entailed the selection of really appropriate
articles to undergo further analysis.

Data extraction was done in a systematic manner
to acquire the information about the structure of the
local food supply chain, actors, the adaptation
strategies to the disruption of supply, the role of the
indigenous institutions, and the role of the local food
systems in food security. Through this strategy, it is
anticipated that the research will give a holistic view
of the evolution of research on supply chains and
food security in the indigenous community founded
on local food, as well as come up with trends, topic
maps, and research gaps that could be utilized to
formulate the necessary and contextual policies.

Bibliometric analysis can be used to identify
publication trends (2015-2025) that reveal dominant
topics, analyze co-authorship, co-citation, and
keyword co-occurrence. The results provide a
quantitative overview of the structure, trend
mapping, and big data related to publications,
contributing to the advancement of science—
including theories, concepts, methods, and research
findings.

The SLR, utilizing the PRISMA framework, serves
to select relevant and high-quality literature, conduct
an in-depth review of existing studies on the
logistical impacts of NLE on agricultural exports, and
critically, thoroughly, and systematically synthesize
the findings of qualitative analyses from relevant
articles, thereby providing conceptual and
theoretical insights.

4. RESULTS AND DISCUSSION

4.1. Bibliography And Research Trends On
Supply Chain And Food Security In Local Food-
Based Indigenous Communities (2015 - 2025)

The issue of relevance and accuracy in gathering
scientific literature is key; the choice of keywords is a
very important step in the initial identification phase.
Hence, the first part of the analysis in this paper
involved the Publish or Perish application in order to
determine the best keyword combinations in
retrieving the publications on the theme of food
security among local food-based indigenous
communities. The results of the identification
process, selection process, feasibility, and the number
of publications used in the study based on the h-
index value of a particular combination of keywords
are shown in the following table.

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 9439-9485
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Table 2: Keywords and Search Results with the Publish or Perish (Pop) Application, With the Search Period

Of 2015 - 2025.

Search Results

Keywords Identification Selection Eligibility I(ECII;‘Z‘;‘)‘
“food security” AND 'community” 99 70 70 20
"supply chalrul” AND HIF)C?.I food" AND 162 130 130 o

community
"local food" AND "indigenous community" 54 48 41 13
"food system" AND "indigenous community" 7 7 3 1
"supply chain" AND "food" AND "indigenous 9 6 6 4
communities"

Amount 331 261 250 62

Source: Processed Publish Or Perish (Pop) Results (2025).

Table 2 displays five keyword combinations that
were employed to identify scientific articles
concerning the issue of food security, local food,
supply chains, and indigenous communities. The
search was completed in a number of steps. The first
step was initial identification, then an initial filtering
step to separate the relevant articles, then an
eligibility step in which the inclusion criteria were
used, before finally a stage where consideration was
made on the quality of the publications based on h-
index.

Among the five keyword combinations, the first
combination, which was based on food security and
community, resulted in the identification of 99
articles. After the selection and eligibility process, 70
articles were considered relevant and eligible, and
out of these, 20 have been included. It proves that this
combination is very efficient in finding the relevant
and high-quality literature. The most active
combination, in terms of the number of hits, was the
second one, supply chain AND local food AND
community. One hundred and sixty-two articles
were located, 130 of which were selected and met the
eligibility criteria, and twenty-four articles were
considered to be of high quality. This means that this
subject is well developed and is extensively covered
in scientific literature, and is a good keyword to be
applied in future research.

The third search, local food AND indigenous
community, resulted in 54 articles, 48 articles met the
selection process, and 41 were eligible. Out of these,
13 articles were classified under the inclusion
category. It means that the problem of food locality
within the framework of indigenous communities is
thoroughly studied and of high quality to be
analyzed  further. Conversely, the fourth
combination, which was the food system AND the
indigenous community, resulted in only 7 articles,

which were all included in the initial selection
process, but only 3 met the eligibility criteria, and
only 1 was of high quality. This is an indication that
there is a lot of limited or under-exposure to research
on food systems regarding indigenous communities
in the Scopus scientific literature.

The last search, which included the query terms
supply chain AND food AND indigenous
community, resulted in nine articles, out of which six
articles met the selection and eligibility criteria, with
four articles passing through to the inclusion phase.
The number is also not high, but the eligibility and
inclusion ratios are rather high, which means that
these keywords can find enough relevant and high-
quality literature in a given sphere.

In total, 331 articles were identified, 261 of them
were screened, but only 250 were eligible, and 62
articles were selected on quality parameters (h-
index). The findings suggest that the process of
literature search relies greatly on the choice of
keywords. The Publish or Perish application has
proven to be very helpful in identifying and filtering
relevant and high-quality scientific literature,
especially in systematic studies or thematic literature
reviews that require a rigorous methodological
approach.

Attention to food security in indigenous
communities continues to evolve, in line with
growing global awareness of the importance of
sustainable, local food systems based on traditional
wisdom. One important indicator of this growing
discourse is the growth of scientific publications in
reputable databases like Scopus. To illustrate this
trend more concretely, Figure 2 below presents the
number of Scopus publications addressing the topic
of food security in indigenous communities based on
local food from 2015 to mid-2025.
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Figure 1: Number of Scopus Publications on the Theme of Supply Chains and Food Security in Local Food-

Based Indigenous Communities.
(Source: Processed Pop Data, 2025).

Figure 1 displays the number of Scopus journal
publications on the topic of supply chains and food
security in indigenous food-based communities from
2015 to 2025, with a trend that shows fluctuations but
an overall increase over the past decade. In 2015, only
five publications were identified, indicating that this
issue had not yet attracted much attention.
Nonetheless, it has been increasing by a relatively
steady margin, with 19 publications in 2018. This has
shown and is a growing realization that there are
advantages of utilizing local and traditional wisdom-
based methods of food security, particularly in the
difficulties of sustainable development.

There were changes in 2019 as it saw a decline, but
later in the year, the number of publications went
back to 21 in 2020. The sharp increases in 2021 and
2022 reached 35 and 39 publications, respectively. It
was also during this time that the COVID-19
pandemic made the weakness of the global food
system apparent to a large number of researchers and
led to the development of alternative solutions, such
as local food systems that were under the control of
indigenous communities. The fact that many
publications are made proves the fact that the
scientific community is very interested in traditional
and local ways of ensuring food security in the
context of the crisis.

The trend is slightly but significantly decreasing
(1.5 in 2022), followed by 35 and 37 publications in
2023 and 2024, respectively. The further drop
happened in 2025, and the number of publications

was only 26. It should be mentioned, though, that
these 2025 figures only reflect information up to June;
there is still a risk that the number of publications
might rise until the end of the year. That is why it
cannot be firmly stated that the trend is declining in
2025 and is not a decline in interest; instead, it is
better to consider it as incomplete data that has to be
refreshed at the end of the year in order to have a
more precise evaluation.

On the whole, this graph indicates a growing
interest in the aspects of locally based food security
among indigenous populations in academia, which
rose during the pandemic and was stable in several
years later. The short-term decrease in 2025 must be
seen with caution and must not be seen as a negative
blow. Instead, it offers an appraisal possibility in
order to enhance research that sustains food in terms
of cultural stance and local insight that is more and
more pertinent in the backdrop of climate change and
international food geopolitical insecurities.

Along with monitoring the tendencies of
publications over time, it is also necessary to
understand where the research on food security
among the indigenous population with references to
local food is the most popular. Selecting the right
journal not only reflects the direction of scientific
discourse but also indicates the channels most open
to interdisciplinary = approaches and local
perspectives. Figure 3 below presents the top ten
Scopus journals with the most articles published on
this topic through 2025.
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Figure 2: Scopus Journal Sources Have Published the Most Articles on the Theme of Supply Chains and Food

Security in Local Food-Based Indigenous Communities.
(Source: Processed Pop Data, 2025)

Figure 2 presents a list of the ten Scopus journals
that published the most articles on the theme of
supply chains and food security in indigenous
communities based on local food until 2025. From
this graph, it is clear that two journals stand out as
the main channels for the dissemination of this
discourse: Sustainability (Switzerland) and the
Journal of Agriculture, Food Systems, and
Community  Development, each with 16
publications. These two journals are known as
important forums for studies of sustainability and
locally oriented community development, so they are
highly relevant for publishing research that
addresses the dimensions of customs, traditional
food, and food systems based on local wisdom.

The journals Frontiers in Sustainable Food
Systems (9 publications) and Agriculture and
Human Values (8 publications) also show significant
contributions. Both carry an interdisciplinary
approach that combines agricultural aspects with
social, ethical, and cultural values, making it very
suitable for the approach to food security based on
indigenous communities that is not only technical,
but also includes spiritual, ecological, and social
dimensions. The presence of the journal BMC Public
Health with 6 publications and the Journal of Cleaner
Production (4 publications) indicates that the topics
of public health and environmental efficiency are
also addressed in the local food security studies,
especially with regard to the correlation of the quality
of traditional foods and the health of the populations
consuming them.

In the meantime, other journals, including
Renewable Agriculture and Food Systems (5

publications) and Urban Forestry and Urban
Greening (4 publications), demonstrate the interest in
the ability of indigenous food systems to be
supported when the system is situated in a
sustainable agricultural framework, in urban spaces
or land use pressured by land-use change. With 3
publications each, Global Food Security and the
International Journal of Environmental Research and
Public Health indicate that the problem of
indigenous food security has already gained ground
on the global level and in the general environmental
policy.

On the whole, this graph indicates that food
security among indigenous communities is not a
limited concept that belongs to a single scientific
study but has permeated different scientific
disciplines like health, environment, sustainability,
sociology, and the production of clean food. What
this trend shows is the increasing appreciation of the
role of local solutions in dealing with the task of food
security on a global scale. The information contained
in this graph can be used by researchers who want to
incorporate their work in this field to choose journals
that have been found to be accommodating to their
subjects of interest. These results also illustrate that it
is essential to establish multidisciplinary
partnerships to make the scientific arguments and
reach of the studies about local food and indigenous
communities more powerful.

Moreover, to assess the direction and power of scientific
conversation on food security by indigenous food-based
communities, it would be necessary to analyze the pieces of
writing that are the most common reference points of other
researchers. The list of articles cited the most in the period
between 2015 and 2025 is in Table 2 below. Using this
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information, we are able to track the thematic change in
direction and emphasis of research in this theme over the
years, as the emphasis has shifted to include the traditional

knowledge and local practices to the modern-day concerns
of public policy, the food crisis in the world, and the
sustainability of the diet.

Table 3: The Most Cited Articles on the Theme of Food Security in Indigenous Communities Based on Local

Food Per Year (2015 - 2025).

Year Author Name Title Journal Name NtEmb‘er of
Citations
- An Ethnobotanical Perspective on Traditional
2015 Soukand et al., 2015 Food Uses in Estonia And the Balkans Journal of Ethnopharmacology 115
The Contribution of Short Food Supply .
2016 Mundler & Laughrea, 2016 Chains to Sustainability: A Review Journal of Rural Studies 150
. Visualizing the Social and Geographical .
2017 Brinkley, 2017 Embeddedness of Local Food Systems Journal of Rural Studies 72
2018 Pérez-Neira & Grollmus- Life-Cycle Energy Assessment and Carbon Landscape and Urban 71
Venegas, 2018 Footprint of Peri-Urban Horticulture in Spain Planning
Food Beyond the City - Analyzing
2019 Zasada et al., 2019 Foodsheds and Self-Sufficiency for Different City Culture and Society 92
Scenarios
Home Gardening and Urban Agriculture for .
2020 Lal, 2020 Advancing Food and Nutritional Security Food Security 341
! . Food Access in Crisis: Food Security and . .
2021 O'Hara & Toussaint, 2021 COVID-19 Ecological Economics 236
. . Role of Physiology, Immunity, Microbiota, .
2022 Wickramasuriya et al., 2022 and Nutrition in COVID-19 Vaccines 108
2023 Basurko et al., 2023 Hunger in French .Gmana s Vulnerable Urban Food and Nutrition Bulletin 13
Neighborhoods
Promoting Resilient and Sustainable Food
2024 Jia et al,, 2024 Systems in Urban Areas through Policy Journal of Cleaner Production 33
Support
2025 |[Lanham & Van Der Pols, 2025 Toward Sustamablle Dle.t s . I.nterventlons and Nutrition Reviews 5
Policy Priorities

Source: Publish Or Perish Data Processed, 2025.

Table 3 presents a list of the most cited articles
each year between 2015 and 2025, which discuss the
theme of food security in indigenous communities
based on local food. Based on this search, we can
observe the various trends of scientific research
development throughout history, according to world
social, ecological, and political processes. The most
noticeable article in 2015 was “An Ethnobotanical
Perspective on Traditional Food Uses in Estonia and
the Balkans” by Soukand et al. (2015) in the Journal
of Ethnopharmacology, and had 115 citations. This
article is vital in bringing to light cultural values in
traditional food practices and how local knowledge
can be used as a source of food security in an
indigenous community.

The next year, 2016, the article “The Contributions
of Short Food Supply Chains to Sustainability: A
Review” by Mundler & Laughrea (2016) in the
Journal of Rural Studies, with 150 citations. The
article supports the role of local solutions in the food
supply chain and highlights shorter distribution
channels as a way of ensuring sustainability and
efficiency, which is relevant to the context of the
indigenous communities that tend to be dependent
on the local resources. The article Visualizing the
social and geographical embeddedness of local food

systems by Brinkley (2017) was published in the
Journal of Rural Studies in 2017 and has 72 citations.
This paper presents a spatial approach to local food
systems, demonstrating how they get into the social
and geographical framework of communities.

In 2018, the article “Life-cycle Energy Assessment
and Carbon Footprint of Peri-Urban Horticulture in
Spain” by Pérez-Neira & Grollmus-Venegas (2018) in
the journal Landscape and Urban Planning was the
most cited article of the year with 71 citations. This
study broadened the area of concern on food security
to environmental factors, i.e., energy efficiency and
carbon emission in urban agricultural activities.
Moreover, in 2019, "Food Beyond the City -
Analyzing Foodsheds and Self-Sufficiency under
Various Circumstances" by Zasada et al. (2019) in
City Culture and Society had 92 references. In this
article, it is shown that local food systems can be an
extension of sustainable urban planning, even in
attempts to advance the food self-sufficiency of the
community.

In 2020, a turning point was reached in the work
on this study. “Home Gardening and Urban
Agriculture to Further Food and Nutritional
Security” by Lal (2020) appeared in the publication
Food Security and was cited 341 times, which is the
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largest on the list. This article is very timely given the
current situation during the COVID-19 pandemic,
since it talks about the strategic value of household
farming and urban farming to sustain food security,
particularly among vulnerable groups. In 2021, the
article “Food Access in Crisis: Food Security and
COVID-19” by O'Hara & Toussaint (2021) was
published in the Ecological Economics journal and
received 236 citations. This piece emphasizes how
unfair food allocation at crisis times provokes and
supports the necessity to establish equitable and
resilient local food systems.

The article “Role of Physiology, Immunity,
Microbiota, and Nutrition in COVID-19” by
Wickramasuriya et al. (2022) in the journal Vaccines
received 108 citations in 2022. It was the first step to
change the focus to biomedicine and associate food
security with bodily wellness and the immune
system, which gains more and more significance
during the pandemic. The article titled “Hunger in
Vulnerable Urban Neighborhoods in French Guiana”
by Basurko et al. (2023) was published in the Food
and Nutrition Bulletin in 2023 and had 13 citations.
The particular problem that this paper will solve is
the hunger among urban indigenous populations in
French Guiana, which expands the geography of the
area and illustrates the impact of structural
marginalization on food security.

One of the articles with 33 citations that was
published in 2024 in the Journal of Cleaner
Production is titled “Promoting Resilient and
Sustainable Food Systems in Urban Areas through
Policy Support” by Jia et al. (2024). The article has
highlighted the need to adopt policy interventions to
promote local food systems in the face of rapid
urbanization. Lastly, the article by Lanham & Van
Der Pols (2025) in Nutrition Reviews titled “Toward
Sustainable Diets- Interventions and Policy” was the
most referenced article of the year, although it
received five citations. The paper also emphasizes the
significance of nutrition policies and sustainable
diets as an inclusive food security agenda, and
applies to the ideals of sustainable indigenous
consumption.

Allin all, Table 1 indicates that over the years, the
thematic aspects of studies regarding food security
among the indigenous community, when guided by
local food, have had considerable changes. In the
early part of the decade (2015-2017), the trend of the
research was more oriented around the elements of
culture, locality, and the structure of local food
systems, as was observed in the articles “An
Ethnobotanical Perspective on Traditional Food Uses
in Estonia and the Balkans (2015), “The Contributions

of Short Food Supply Chains to Sustainability”
(2016), and “Visualizing the Social and Geographical
Embeddedness of Local Food Systems” (2017). These
articles highlight the significance of geographic
connectivity and local knowledge in addition to
community-based systems of food provisions.

It has been noted that as the middle of the decade
(2018-2021) has come by, the focus has changed
towards environmental issues, urban planning, and
the pandemic crisis. The articles like “Life-Cycle
Energy Assessment and Carbon Footprint of Peri-
Urban Horticulture in Spain” (2018) and “Food
Beyond the City” (2019) and an avalanche of articles
on the topic of the food crisis during the pandemic
like “Home Gardening and Urban Agriculture for
Advancing Food and Nutritional Security” (2020)
and “Food Access in Crisis: Food Security and
COVID-19” (2021) show how the theme of the food
crisis is expanding in the context of a local and more
global and systemic perspective.

Towards the conclusion of the decade (2022-
2025), methods of research were also becoming
multidisciplinary, such as including public policy,
microbial health, and sustainable diets. It was
captured in articles like “The Role of Physiology,
Immunity, Microbiota, and Nutrition in COVID-19”
(2022), “Promoting Resilient and Sustainable Food
Systems in Urban Areas through Policy Support”
(2024), and “Toward Sustainable Diets -
Interventions and Policy” (2025). These researchers
focused on food production and distribution, and
also on the role of policy interventions, poor health,
and food consumption cultures in determining food
systems of indigenous populations.

Therefore, these trends can be attributed to the
fact that indigenous community food security is part
of a complex problem that is closely connected to the
dynamics of social, ecological, health, and
governance. This implies that it is necessary to
collaborate with other sectors and take a holistic
approach in coming up with sustainable and
equitable solutions to this problem.

4.2. Research Mapping With The Theme Of
Supply Chain And Food Security In Local Food-
Based Indigenous Communities (2015 - 2025)

The results of the Publish or Perish (PoP) data
search in this study were analyzed using VOSviewer,
a bibliometric analysis tool for mapping and
identifying the structure of scientific discourse on
food security in local food-based indigenous
communities during the 2015-2025 period.
VOSviewer allows visualization of keyword
networks (terms) that frequently appear together in
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the literature, and groups them into thematic clusters
based on conceptual relationships. The analysis
results show that there are 75 interconnected items
(key terms) in the analyzed corpus of articles, which
are automatically grouped into 10 main clusters
(presented in Table 4).

The strength of the interconnectedness between
these items is reflected in the formation of 347 links,
indicating how frequently two terms appear together
in the same document. Furthermore, the total link
strength of 446 indicates the intensity of the
relationship between the terms as a whole, indicating
that the terms analyzed have a sufficiently strong
conceptual linkage in forming a map of scientific
discourse. Thus, this analysis not only displays
keywords separately but also reveals the conceptual
structure and dynamics of research in this field, while

also showing thematic focuses that have developed
over the past decade. Through this approach, it can
be understood that food security in indigenous
communities is a complex and multidimensional
field of study, encompassing aspects of production,
distribution, consumption, food sovereignty, policy
interventions, and crisis responses.

To understand how the scientific discourse on
food security in indigenous food-based communities
is structured, bibliometric analysis can provide a
more systematic and comprehensive picture.
Through this approach, we can identify key terms
that frequently appear together in the literature and
group them into specific thematic clusters. Table 3
below presents the results of term clustering using
VOSviewer, reflecting a conceptual map of research
on this theme for the period 2015-2025.

Table 4: Grouping Terms in Vosviewer Result Clusters.

Cluster Term

Journal Source

behavior, cost, development, farm, food
insecurity, implementation, intervention,

Bizikova et al., 2020; Domingo et al., 2021; Doustmohammadian et al., 2022;
Garrity et al., 2024; Gorecki et al., 2024; Gupta et al., 2022; Hedin et al., 2019;

producer, sustainable food system, urban
agriculture

1 erception. procurement. scopine review Linda et al., 2025; Marjanovic et al., 2023; Muliadi et al., 2024; Nisbet et al., 2022;
percepton, procurement, Scoping " | Palmeira et al., 2020; Sacca et al., 2023; Stluka et al., 2018; Sutrisno et al., 2024;
sustainability, trade off Yusriadi & Cahaya, 2022
C;;:;gejﬁgs”ﬂzzgzﬂ cperience Abdoellah et al., 2023; Chandra & Diehl, 2019; Deller et al., 2017; Diehl, 2020;
2 ’ 4 Y Diekmann et al., 2020; Garrity et al., 2024; Grebitus et al., 2017; Keefe & Lee, 2025;

Ochoa et al., 2020; Rossi & Woods, 2024; Selfa & Qazi, 2005; Tay et al., 2024

agriculture, application, diversity, food
3 waste, future direction, importance, local
food system, nutrition, strategy

Borelli et al., 2024; Dou et al., 2018; Galford et al., 2020; Garske et al., 2020;
Ishangulyyev et al., 2019; Jamaludin et al., 2022; Lopez Barrera & Hertel, 2021;
Martin-Rios et al., 2021; Rao & Rathod, 2019; Rozaki, 2020; Sarangi et al., 2024;

Sudomo et al., 2023

center, community resilience, country,
4 covid, crisis, focus, response, short food
supply chain

Dulffy et al., 2021; Hecht et al., 2019; Liu et al., 2023; Marusak et al., 2021; Michel-
Villarreal et al., 2021; Mu et al., 2021; Nuryartono et al., 2021; Reuters, 2019;
Smith et al., 2016; Stone & Rahimifard, 2018; Us¢a & Tisenkopfs, 2023; Xu et al.,

2021

adaptation, equity, food system,

Alam et al., 2018; Campbell et al., 2022; Estiningtyas et al., 2024; Hawkins et al.,

sovereignty

5 framework, land, resilience, value 2022; Hellin et al., 2023; Muliadi et al., 2024; Rahman et al., 2021; Shikuku et al.,
’ ’ ! 2017; Tirado et al., 2022; Yagaso et al., 2024; Yusriadi & Cahaya, 2022
action, effect, food sovereignty, indigenous Cote, 2016; Domingo et al., 2021; Gutierrez et al., 2023; Jernigan et al., 2021;
6 comm;tni 1y ,knowle dge lesson,s pandemic Maudrie et al., 2023; Nguyen et al., 2023; Niko et al., 2025; Poirier & Neufeld,
’ ! ! 2023; Young et al., 2024
barrier, evidence, facilitator, food access Crowe et al., 2018; Garrity et al., 2024; Godrich et al., 2025; Hazzard et al., 2024;
7 ! insigh/t perspec ti;Je ’ | Katre & Raddatz, 2023; Madlala et al., 2023; O'Hara & Toussaint, 2021; Saediman
! et al., 2021; Stluka et al., 2018; Suri, 2025
8 alternative food network, person, place, Black, 2024; Cerrada-Serra et al., 2018; Gori & Castellini, 2023; Goszczyniski &
rural community, transformation Wréblewski, 2020; Perdana et al., 2022; Yusriadi & Cahaya, 2022; Zhang, 2024
9 community, consumption, health, Akbar et al., 2023; Gibson et al., 2021; Khaenamkhaew, 2024; Muliadi et al., 2024;
household food security, impact Skhephu et al., 2025
10 comparison, food security, role, rural area, | Abdoellah et al., 2020; Byaruhanga & Isgren, 2023; Mbajiorgu, 2020; Niko et al.,

2025; Robinson, 2021; Yudono et al., 2022

Source: Processed Vosviewer Data, 2025.

Table 4 presents the results of a bibliometric
analysis using VOSviewer software on articles on the
theme of supply chains and food security in local
food-based indigenous communities published
between 2015 and 2025. This analysis produced ten
main clusters that group key terms that frequently
appear together in the literature. The clusters, as well
as depicting the most dominant subtopics, help to see

how scholarly texts on this theme create a
multifaceted and interdependent conceptual map.
The former cluster demonstrates the concern of
the policy and implementation strategy facet of food
security, where the terms used are behavior,
implementation, intervention, and sustainability.
This cluster emphasizes the role of intervention
effectiveness, food decision-making behavior
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dynamics, and the relevance of the sustainable and
evidence-based approach to policy formulation
(Bizikova et al, 2020; Domingo et al, 2021;
Doustmohammadian et al., 2022; Garrity et al., 2024;
Gorecki et al., 2024; Gupta et al., 2022; Hedin et al.,
2019; Linda et al., 2025; Marjanovic et al., 2023;
Muliadi et al., 2024; Nisbet et al., 2022;.

The second cluster, in turn, is more related to local
food production and distribution, the terms of which
include consumer, farmer, urban agriculture, and
sustainable food system. It underscores the
significance of the indigenous communities being
core producers of local food systems especially with
the urbanization process that is increasingly driving
out traditional space of production (Abdoellah et al.,
2023; Chandra & Diehl, 2019; Deller et al., 2017; Diehl,
2020; Diekmann et al., 2020; Garrity et al., 2024;
Grebitus et al., 2017; Keefe & Lee, 2025; Ochoa et al.,
2020; J. Rossi & Woods, 2024; Selfa & Qazi, 2005; Tay
etal., 2024).

The third cluster is more expansive as it deals with
factors of diversification of food systems and
agricultural practices. Such concepts as agriculture,
diversity, food waste, and future direction suggest
that the research in this cluster aims at new strategies
to decrease waste, food security by local means, and
predict future issues (Borelli et al., 2024; Dou et al,,
2018; Galford et al.,, 2020; Garske et al.,, 2020;
Ishangulyyev et al., 2019; Jamaludin et al., 2022;
Lopez Barrera & Hertel, 2021; Martin-Rios et al., 2021;
Rao & Rathod, 2019; Rozaki, 2020; Sarangi et al,,
2024;.

The fourth cluster is very contextualized to the
world dynamics, especially at the time of the COVID-
19 pandemic. Community resilience, crisis, response,
and short food supply chain are the terms that are
used to reflect the emphasis on how indigenous
communities exhibit resilience and flexibility during
the systemic disruptions that endanger their further
access to food (Duffy et al., 2021; Hecht et al., 2019;
Liu et al., 2023; Marusak et al., 2021; Michel-Villarreal
et al.,, 2021; Mu et al.,, 2021; Nuryartono et al., 2021;
Reuter, 2019; Smith et al., 2016; Stone & Rahimifard,
2018; Usca & Tisenkopfs, 2023;.

The fifth cluster reflects issues of social justice and
community values and involves such terms as
adaptation, equity, resilience, and value. This is an
important way of considering food security as not
just a technical problem but one that is closely
connected to rights, equal access, and shared values
of the indigenous communities (Alam et al., 2018;
Campbell et al., 2022; Estiningtyas et al.,, 2024; P.
Hawkins et al., 2022; Hellin et al., 2023; Muliadi et al.,
2024; Rahman et al., 2021; Shikuku et al., 2017; Tirado

et al.,, 2022; Yagaso et al., 2024; Yusriadi & Cahaya,
2022).

The sixth cluster is highly specific in the
discussion of the right to food and community
sovereignty, containing such keywords as food
sovereignty, = indigenous  community,  and
knowledge. This is a reflection of the developing
debate concerning the right of indigenous
communities to their own food systems in terms of
traditions, local knowledge, and cultural identity
(Coté, 2016; Domingo et al., 2021; Gutierrez et al,,
2023; Jernigan et al, 2021; Maudrie et al., 2023;
Nguyen et al., 2023; Niko et al., 2025; Poirier &
Neufeld, 2023; Young et al., 2024).

The seventh cluster focuses on access to food,
structural issues, and the facilitator. Such terms as
barrier, facilitator, food access, and insight reveal that
the problems of food security cannot be discussed
without reference to systemic barriers that should be
identified and dealt with contextually (Crowe et al.,
2018; Garrity et al, 2024; Godrich et al., 2025;
Hazzard et al., 2024; Katre & Raddatz, 2023; Madlala
et al., 2023; O'Hara & Toussaint, 2021; Saediman et
al., 2021; Stluka et al., 2018; Suri, 2025).

The eighth cluster that contains terms like
alternative food network, rural community,
transformation deals with local response and
alternative food networks as a means of resistance
against the dominant food system that can be unfair
or exclusive to indigenous people (Black, 2024;
Cerrada-Serra et al., 2018; Gori & Castellini, 2023;
Goszczynski & Wroblewski, 2020; Perdana et al.,
2022; Yusriadi & Cahaya, 2022; Zhang, 2024).

On the other hand, the ninth cluster brings out the
dimensions of household consumption and public
health, where the terms used are community,
consumption, health, and household food security.
This indicates the relevance of a micro-viewpoint to
the explanation of food security directly at the level
of experience by individuals and families in
indigenous populations (Akbar et al., 2023; Gibson et
al., 2021; Khaenamkhaew, 2024; Muliadi et al., 2024;
Skhephu et al., 2025).

The tenth cluster, the last cluster, brings into light
the terms like comparison, role, rural area, and
sovereignty that serve to make comparative analysis
between the regions, in addition to bringing up
whether communities have a role to play in the fate
of their own food systems (Abdoellah et al., 2020;
Byaruhanga & Isgren, 2023; Mbajiorgu, 2020; Niko et
al., 2025; Robinson, 2021; Yudono et al., 2022).

Altogether, the findings of this clustering prove
that the problem of food security among indigenous
people is extremely multidimensional and
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complicated. This problem cuts across the lines of
sectors of public policy, production and
consumption, crisis response, and socio-cultural and
food sovereignty. VOSviewer manages to show that
the different scientific approaches to this subject not
only coexist, but also support each other in the
creation of a holistic knowledge. This proves that
only through interdisciplinary cooperation and the
establishment of local rights and wisdom as the main
basis, the food security problems of indigenous
communities will be solved.

Having known how the main terms in the study
of food security in indigenous communities are
clustered into ten themes using bibliometric analysis,
the next step will be to discover how the visual
relations among the main terms are established
within the scientific discourse space. To achieve this,
three high-technology visualizations of VOSviewer,
Network Visualization, Overlay Visualization, and
Density Visualization, are employed to have a more

detailed picture of the conceptual framework, time
dynamics, and the density of topics that have
emerged during the last decade. All these
representations  provide a  unique  but
complementary view, which adds to the knowledge
of the direction and development of research in this
theme.

4.2.1. Network Visualization

To understand the structure of scientific discourse
in food security research in indigenous communities,
it is important to examine how key terms relate to
each other and form key themes. The following
network visualization is based on a VOSviewer
analysis of publications from 2015-2025, which
grouped frequently co-occurring terms in the
literature into conceptual clusters. Figure 3 shows
how these thematic relationships shape the
knowledge map of this study.
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Figure 3: Network Visualization for the Research Theme of Food Security in Indigenous Communities Based

on Local Food.
(Source: Vosviewer Analysis Results, 2025).

Figure 3 is the result of network visualization
produced through analysis using VOSviewer
software, based on scientific publications on the
theme of food security in local food-based
indigenous communities during the period 2015 to
2025. This visualization maps the conceptual
relationships between important terms that appear in
the literature by displaying the co-occurrence
between terms based on the frequency of their co-
occurrence in one document.

At the center of the visualization, the terms
“community”, “food system”, and “local food
system” dominate strategic positions, indicating that

the concept of community and local food system is at
the core of the discourse and the meeting point of
various scientific approaches (Amanullah & Khan,
2025; Deller et al., 2017, Domingo et al., 2021;
Doustmohammadian et al.,, 2022; Ezekekwu et al.,
2022; Sharma, 2024; Steckley, 2025; Yusriadi &
Cahaya, 2022). Around it, several clusters stand out.
For example, the green cluster, with terms like
farmer, producer, and urban agriculture, indicates
the study's focus on the production dimension and
local actors (Abdoellah et al., 2023; Diehl, 2020;
Diekmann et al., 2020; Giyarsih et al., 2024; Opitz et
al.,, 2016; Siegner et al., 2018; Steenkamp et al., 2021;
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Zivhave & Kornienko, 2025).

The cluster of the words food insecurity,
intervention, and implementation that are red
symbolizes policy research, structural issues, and
programmatic solutions to food security (Garrity et
al., 2024; Gorecki et al., 2024; Luecking et al., 2025;
Morales et al., 2023; Nisbet et al., 2022; Palmeira et al.,
2020; Yii et al., 2020). In the meantime, the blue
cluster includes words like agriculture, application,
and future direction and focuses on the area of
innovations, agricultural practices, and future
development of the community food system (Abiri et
al., 2023; Bizikova et al., 2020; Calicioglu et al., 2019;
Dionizi et al., 2025; Malley et al., 2020; Thornton et al.,
2018).

The purple cluster, comprising the terms equity,
framework, and resilience, dwells upon social justice
aspects and an adaptable to a crisis system structure
(Béné, 2020; Béné et al.,, 2023; Cafer et al., 2019;
Campbell et al., 2022; M. Hawkins et al., 2022;
McDaniel et al., 2021; Schipanski et al., 2016; Sharma,
2024; Shemshad et al., 2025). In contrast, the light
brown cluster that comprises terms like impact,
health, and transformation implies emphasizing the
problem of public health, social influences, and
systemic change in the management of local food
(Amoak et al., 2022; Banks et al., 2023; Garrity et al.,
2024; Rapinski et al., 2023; Tohit et al., 2025; Varzakas
& Smaoui, 2024).

Also crucial are such terms as food sovereignty,
indigenous community, and knowledge that are
clustered in the light blue group. This cluster
indicates the food sovereignty story and the
significance of local knowledge to ensure the
sustainability of indigenous communities (Coté,

2016, Domingo et al., 2021; Gutierrez et al., 2023;
Huambachano, 2018; Jernigan et al., 2021; Maudrie et
al., 2023; Miltenburg et al., 2022; Nguyen et al., 2023;
Poirier et al., 2024; Poirier & Neufeld, 2023; Rowe et
al., 2024).

In general, this visualisation shows that exploring
the issue of food security in indigenous communities
is a complex, dynamic, and multidisciplinary one.
Scientific discourse under this theme is not a single

phenomenon, but it is intertwined in other
disciplines like agriculture, policy, health, social
justice, and community sovereignty. This

visualization assists not only in identifying major
thematic areas of interest over the last decade but also
in directing the further development of the research
by indicating an area that has been thoroughly
researched and one that has not been studied
intensively. Hence, the mapping created by this
VOSviewer can be regarded as a valuable resource in
designing more strategic and contextual studies,
especially in enhancing the stance of indigenous
people in sustainable and fair food systems.

4.2.2. Overlay Visualization

It is not just necessary to know what has been
repeatedly picked up on in the scientific literature,
but also when the matters were originally
popularized. Therefore, overlay visualization
analysis was used to map the temporal dynamics of
key terms in publications on food security in
indigenous communities based on local food. Figure
4 below shows how research focus has evolved over
time, based on the dominant terms appearing
between 2015 and 2025.
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Figure 4: Overlay Visualization for the Research Theme of Food Security in Indigenous Communities Based

on Local Food.
(Source: Vosviewer Analysis Results, 2025).
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Figure 4 displays the results of an overlay
visualization showing the temporal dynamics of key
terms in scientific publications on the topic of food
security in indigenous food-based communities
during the period 2015-2025. This visualization not
only shows the relationships between terms but also
indicates the dominant time of each term's
appearance based on color. Terms that appeared
earlier in the literature are shown in dark to light
blue, which generally represent the years 2020 and
earlier. For example, terms such as food insecurity,
implementation,  behavior, and comparison
appeared frequently during the early stages of the
pandemic, when the focus of research was still on
mapping the structural and conceptual challenges to
indigenous community food systems (Cummer et al.,
2020; Dolstad et al., 2016; El Zein et al., 2019; Frongillo
et al., 2017; Larson et al., 2020; Myers, 2020; Palmeira
et al., 2020; Stenmark et al., 2018).

Moreover, bluish green to light green terms are
signs of dominance in 2021 and 2022. In the course of
this time, research interest started to focus on
community responses to the COVID-19 pandemic,
where the following terms became central:
pandemic, covid food, community resilience, and
response. These are the years of transition, with the
research starting to pay more attention to how
indigenous communities helped to adapt to the crisis
and test their food system resilience (Ammons et al.,
2021; Boyaci-Giindiiz et al., 2021; Dixon et al., 2021;
Fardkhales & Lincoln, 2021; Ghosh-Jerath et al., 2022;
Jones et al., 2022; Kumareswaran & Jayasinghe, 2022;
Zhan & Chen, 2021; Zollet et al. al., 2021).

Between 2023 and 2025, more relevant terms came
into the limelight, and this fact is indicated by the
colors that are shades of greenish yellow to bright
yellow. The words health, impact, consumption,

?’;L\, VOSviewer

Figure 5: Density Visualization for the Research Theme of Food Security in Indigenous Communities Based

place, and transformation indicate the change in the
focus to multidimensionality, when the research is no
longer restricted to the aspects of food production or
access, but rather to the effect on the population
health, the household consumption pattern, and the
social and spatial changes in the local food
management (Abeykoon et al., 2024; Drysdale et al.,
2024; Hunt et al., 2023; Khaenamkhaew, 2024;
Lulovicova & Bouissou, 2023; Paganini et al., 2024;
Sadler et al., 2013; Stanton, 2024; Thomas et al., 2024;
Verfuerth et al. al., 2023; Zhao et al., 2023).

Thus, the color gradation in this overlay
visualization depicts the evolution of scientific
discourse over time, from problem identification in
the early period, to analysis of community resilience
and response during the crisis, to discussion of
impacts and applicable solutions in the most recent
period. This emphasizes that the study of indigenous
community  food  security is  developing
progressively and adaptively, reflecting research
sensitivity to the dynamics of ever-changing social
and environmental contexts.

4.2.3. Density Visualization

To identify the most frequently occurring and
concentrated terms in the literature, a visual
approach that highlights topic intensity spatially is
necessary. In this context, VOSviewer's density
visualization is used to demonstrate the density of
key terms in publications on the topic of food security
in indigenous food-based communities. Figure 5
below presents the distribution of these terms based
on their frequency of occurrence and the strength of
their associations, providing a visual depiction of the
topics that have gained attention over the past
decade.
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on Local Food.
(Source: Vosviewer Analysis Results, 2025).

Figure 5 displays the results of a density
visualization analysis using VOSviewer software,
based on publications on the theme of food security
in local food-based indigenous communities during
the period 2015-2025. Unlike network or overlay
visualization, density visualization focuses on the
density of the frequency of occurrence and the
interconnectedness of key terms in the scientific
literature. This visualization uses a color gradient
from dark blue (low) to bright yellow (high) to depict
the intensity of a term in the conceptual network. The
brighter the color of an area, the more frequently the
terms in that area appear and are linked in various
publications.

The figure shows that the terms "community,"
"food system," "local food system," "COVID," and
"food" occupy the brightest positions (bright yellow),
indicating that these terms have the highest density.
This indicates that the discourse on community-
based food systems, particularly in the context of
indigenous communities, has been a major focus in
the scientific literature over the past decade
(Ammons et al., 2021; Béné, 2020; Bezerra et al., 2025;
Cunningham et al., 2022; Haynes-Maslow et al., 2020;
Liang & Zhong, 2023; O'Hara & Toussaint, 2021;
Schanbacher & Cavendish, 2023; Sharma, 2024; Turcu
& Rotolo, 2022). In addition, terms such as pandemic,
farmer, food insecurity, and food sovereignty also
appeared in the brightly lit zone, indicating that the
issues of crisis, local production, and the right to food
were also important components that were widely
discussed and connected to other terms (Ahmed et
al., 2024; Durano et al.,, 2024; Gatson et al., 2022;
Ghosh-Jerath et al., 2024; Johnson et al., 2025;
Kapadia, 2022; Schanbacher & Cavendish, 2023;
Singh et al., 2021).

On the other hand, terms such as implementation,
comparison, application, cost, and center are in the
green to light blue zones, indicating lower levels of
occurrence and less strong thematic relationships
than the terms in the center of the map (Garner et al.,
2023; Lee et al., 2023; Robitaille et al., 2022; Stluka et
al.,, 2018). However, the presence of these terms
remains important because they provide analytical
depth to the main study. As an example,
implementation and strategy imply the attempts to
measure the effectiveness and practical methods of
fortifying the local food security, though they are not
the major concern of the scientific discussion yet.

Thematic-wise, this density visualization exposes
a hardcore discourse of communities as central
participants in the food system, especially under the

disruption of the pandemic. Covering this discussion
are the adjoining words that define the context of
sustainability, policy, social, and economic
responses. Such a visual representation also
highlights that the local food systems are not only
addressed in the context of production and
distribution, but also include the rights, resilience,
social change, and consumption based on values.

Therefore, this density visualization is important
to comprehend prevailing focuses, the power of
connections between discourses, and gaps in themes
that can be underresearched. This information allows
the researchers to understand in what areas there has
been extensive research that may be further
developed, or in what areas it is possible to conduct
new research. The strategic use of such density
visualization can guide the direction of research,
create evidence-based policies, or create community-
based interventions based on local specifics.

4.3. Food Security In Indigenous Communities
Based On Local Food In Indonesia

Indigenous Indonesian society has food security
that indicates an interdependent and independent
socio-ecological system. The indigenous
communities build their food production and
consumption systems on the spiritual and ecological
relationship with natural environments (Ghosh-
Jerath et al., 2021, Hernawati et al, 2022;
Huambachano, 2018; Miltenburg et al., 2022; Mohd
Salim et al., 2023; Niko et al., 2025; Sujarwo et al.,
2025; Swiderska et al., 2022). Food security in this
case has more to do with the physical presence of
food, but also the incorporation of local knowledge
and value systems, as well as access to natural
resources into the everyday lives of people in a
sustainable way (Muliadi et al., 2024; Schipanski et
al., 2016; Sumarwati, 2022; Yudono et al.,, 2022;
Yusriadi & Cahaya, 2022).

Practically, indigenous communities are very
resilient to food crises due to the local biodiversity
used. To illustrate, Papua and Maluku communities
continue to use traditional food processing methods
that are based on forests, including sago and tubers,
which enable them to be food self-sufficient without
dependence on the world markets (Girsang et al.,
2023; Muhammad et al, 2024; Nerenberg, 2022;
Nurhasan et al., 2022; Persulessy et al., 2020). High
ecological flexibility of such food systems and the
possibility of living in the most extreme conditions,
such as global pandemics or climate change.
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Nevertheless, even though indigenous food
systems have been resilient, there are still high
pressures attributed to political and economic
marginalization. The indigenous lands traditionally
used to produce food have been displaced by
development projects and the spread of extractive
industries that include mining and palm oil
plantations (Buana, 2020; Chao, 2024; Csevir &
Rugarli, 2025; Suwardi et al., 2020; Toumbourou &
Dressler, 2024). Through land loss, indigenous
people do not just lose the farm to produce on the
land; they have also disrupted the value chains and
identities associated with food.

The fact that indigenous territories are not legally
recognized aggravates this problem. In the absence
of a legal definition, indigenous populations are
susceptible to eviction, which has a direct effect on
their food security systems (Abdullah et al., 2024;
Arizona et al., 2019; Duile, 2020; Fahmi & Armia,
2022). The separation between food security and land
rights is impossible, since without adequate resource
control, the local food production will always be
placed in the secondary role, in front of the external
economic forces (Faoziyah et al., 2024; Hajati et al.,
2023; Kholik et al., 2024; Mulyani et al., 2023; Ngongo
etal., 2023).

Even though most indigenous societies preserve
local knowledge on food management, external
interventions  frequently cause a  systemic
disturbance. ~The programs of agricultural
modernization that focus on efficiency and
technology frequently disregard the agroecological
methods that the indigenous people have been
practicing (Imang, 2020; Limpo et al., 2022; Melash et
al., 2023; Sukayat et al., 2023; Susanti et al., 2024). This
has contributed to the disappearance of the local
seeds, the death of the traditional manner of planting,
and the use of chemical fertilizers and hybrid seeds.

Indigenous women are at the heart of upholding
food security in a social context. They are seed stores,
food processors, and distributors of family food
(Antriyandarti et al., 2024; Ferreira et al., 2022; Niko
et al., 2024). Such a role usually is not visible in the
official policy, but the role of women in community
food systems directly affects the food vulnerability of
families and communities (Akbar et al, 2023;
Bhanbhro et al., 2020; Charles et al., 2023;
Vaezghasemi et al., 2020).

Moreover, indigenous food systems also enhance
social cohesion as the systems rely on community-
oriented processes like sharing and ritualizing
harvests. These systems can be described as not only
the system of production efficiency but also values,
identity, and spirituality (Daniel et al, 2022;

Hernawati et al., 2022; Indow et al., 2021; Niko et al.,
2025). Thus, the disregard of the local food systems is
the disregard of the whole cultural ecosystem in
which it is integrated.

It is ironic that the majority of national policies
continue to consider indigenous food systems as
being “traditional” or “ineffective.” However, these
systems have long been effective in ensuring the
balance of production and conservation (Faoziyah et
al., 2024; Nurhasan et al., 2022; Purnamasari et al.,
2023; Suwardi et al., 2020). Quite the contrary, the
industrial food system, which may be viewed as a
modern one, has been the cause of an ecological crisis
and overall inequality regarding access to foodstuffs.

Indigenous communities must be placed in the
center of strategies in the country to provide a wider
approach to food security. They are not just the
beneficiaries of the help, but the possessors of
adjustable, sustainable, and situational food
structures. It is essential to learn how to create food
security that is locally based but globally applicable
by emulating them (Daniel et al., 2022; Niko et al.,
2025; Utomo, 2023; Widiono et al., 2024).

Local food is central to the food security systems
of the indigenous communities. Not only is it a
source of calories, but it also bears good cultural,
spiritual, and ecological values (Duffy et al., 2021;
Muliadi et al., 2024; Nelly et al., 2024; Nurhasan et al.,
2022; Yusriadi & Cahaya, 2022). As a part of the
ecosystems in which they reside, indigenous people
have historically cultivated and nurtured local food
crops like sago, sweet potatoes, corn, and bananas as
staple food products (Hernawati et al., 2022; Indow
et al., 2021; Kadir et al., 2024; Suwardi et al., 2020). It
is an intricate and sustainable type of ecological and
cultural adjustment.

Even in contemporary times, indigenous people
in Papua and the Maluku use sago as a food product
that is derived in the swamp forests. Sago is not just
a source of high energy but also grows without
fertilizers, which are chemicals, and this has a
significant ecological role in water and soil
conservation. Equally, the Flores and Timor people
have their traditional eating habits of consuming
corn and tubers as part of the agricultural cycle and
as a traditional ceremony.

Such utilization of local foods generates a food
system not based on international markets and
distribution. Natives do not have to buy seeds or
fertilizers, but grow their own seeds that they adapt
to the seasons and the climate of the area. This
indicates the notion of food sovereignty formed in
the global literature (Huambachano, 2018;
Schipanski et al.,, 2016), where individuals are in
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control of the food systems around them.

Nevertheless, the local food diversity has been
destroyed in most of the indigenous societies due to
national policies that have advanced rice as the only
source of food. Food aid schemes, including Raskin
or BPNT (National Food Security), give out large
amounts of rice, including to those communities not
historically dependent on rice. This has upset the
consumption pattern, production, and even value
systems that revolve around food. The local foods,
however, have major nutritional benefits. Taro and
yams contain high amounts of fiber and minerals,
and local sorghum and corn are not only drought-
resistant but also do not consume a lot of water. A
number of studies have revealed that food
diversification locally has been demonstrated to
enhance the nutritional security and economic
resilience of agrarian communities in many regions
of the world (Douyon et al., 2022; Haile et al., 2025;
Huang et al., 2024; Mulwa & Visser, 2020).

Local food processing is also an expression of
advanced traditional innovations. As an illustration,
Baduy people keep leuit (traditional rice barns)
which they use to predict when they may run out of
food. This method is not only effective but also
includes the social aspect, which focuses on actively
controlling food consumption and collectivity
(Dzikunoo et al., 2021; Gongalves et al., 2021;
Habiyaremye & Korina, 2021; Heaney et al., 2024;
Iskandar et al., 2018; Joseph & Turner, 2020).

Moreover, most of the local foods are only eaten
in special rituals or festive settings. This proves that
food is a financial object, not only, but also a spiritual
and social symbol. Traditional foods are consumed

during the rituals of ancestral connection in
Aboriginal groups, a signifier of the planting period,
or a social reconciliation process (Pribadi et al., 2021;
Septhia et al., 2024; Sukenti et al., 2016; Sumarwati,
2022). The advent of processed food into the native
villages has, however, altered the consumption
scenario. The youth are now on instant foods,
contemporary snacks, and sweetened drinks. This
transforms the definition of food, which is based on
the ecological relations, to the definition based on the
market consumption (Anyanwu et al., 2023; Briawan
et al., 2023; Nurhasan et al., 2022; Taslim et al., 2023).
These modifications not only affect the health trends,
but they also erode the local food knowledge.

Marginalization of local crops has also been
caused by agricultural modernization and food
intensification campaigns. Seeds grown locally are
falling behind because they are not entitled to
government subsidies and programs. These local
crops, however, have high ecological adaptability
and can grow on marginal land. When farmers lose
the motivation to grow local foods, the sustainability
of indigenous food systems is threatened (Maftuchah
et al., 2021; Ngongo et al., 2022; Sulaiman et al., 2024;
Zulfa et al., 2025).

Therefore, reinvigorating the use of local foods as
staple foods in indigenous communities is a strategic
step towards building sustainable national food
security. This is not only a matter of agricultural
techniques, but also of restoring cultural relations,
strengthening local economies, and respecting
traditional knowledge that has proven resilient to
various crises (Muliadi et al., 2024; Perdana et al.,
2022; Sutardi et al., 2023).

Table 5: Several Studies That Discuss Food Security in Local Food-Based Indigenous Communities in
Indonesia (2015 - 2025).

Researcher Name & Year

Research Focus and Main Results

Ghosh-Jerath et al., 2021; Hernawati et al., 2022;
Huambachano, 2018; Miltenburg et al., 2022; Sujarwo et al.,
2025; Swiderska et al., 2022

Demonstrates that indigenous community food systems are spiritually
and ecologically connected to the surrounding environment, forming a

resilient and sustainable food system.

Muliadi et al., 2024; Schipanski et al., 2016; Sumarwati, 2022;
Yudono et al., 2022; Yusriadi & Cahaya, 2022

Food security for indigenous communities is not just about food
availability, but rather the integration of local knowledge, cultural

values, and access to natural resources into daily practices.

Girsang et al., 2023; Muhammad et al., 2024; Nurhasan et al.,
2022; Persulessy et al., 2020; Nerenberg, 2022

Communities in Papua and Maluku remain food self-sufficient through
the use of sago and tubers, demonstrating high ecological flexibility and

resilience to crises.

Buana, 2020; Chao, 2024; Csevar & Rugarli, 2025; Suwardi et
al., 2020; Toumbourou & Dressler, 2024

The expansion of extractive industries and infrastructure development is
grabbing indigenous lands, destroying local food systems and breaking

value chains and community food identities.

Abdullah et al., 2024; Arizona et al., 2019; Duile, 2020; Fahmi

et al., 2024; Mulyani et al., 2023; Ngongo et al., 2023

Weak legal recognition of customary land increases communities'
& Armia, 2022; Faoziyah et al., 2024; Hajati et al., 2023; Kholik | vulnerability to eviction, which has a direct impact on food security and

control over resources.

Imang, 2020; Limpo et al., 2022; Melash et al., 2023; Sukaayat
et al., 2023; Susanti et al., 2024

Agricultural modernization has led to the loss of agroecological practices,
local seeds, and increased dependence on external inputs such as

chemical fertilizers and hybrid seeds.
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Antriyandarti et al., 2024; Ferreira et al., 2022; Niko et al.,
2024; Akbar et al., 2023; Bhanbhro et al., 2020; Charles et al.,
2023; Vaezghasemi et al., 2020

Indigenous women play a crucial role in maintaining food security as
seed keepers, food processors, and distribution organizers, yet these roles
are often overlooked in formal policies.

Daniel et al., 2022; Indow et al., 2021; Niko et al., 2025

Indigenous food systems strengthen social cohesion through mutual
cooperation, harvest rituals, and spiritual values, which are inseparable
from cultural and ecological sustainability.

Nurhasan et al., 2022; Purnamasari et al., 2023; Suwardi et al.,
2020; Faoziyah et al., 2024

Indigenous food systems are considered “unproductive” in national
policies, even though they demonstrate a balance between conservation
and production that has proven historically effective.

Duffy et al.,, 2021; Nelly et al., 2024; Haile et al., 2025; Huang
et al., 2024; Mulwa & Visser, 2020

Local foods have nutritional advantages and adaptability to local
climates, and contribute significantly to the nutritional security and
economic resilience of indigenous communities.

Dzikunoo et al., 2021; Gongalves et al., 2021; Habiyaremye &
Korina, 2021; Heaney et al., 2024; Iskandar et al., 2018; Joseph
& Turner, 2020

Indigenous communities use traditional food storage systems (such as
leuit) as a strategy to anticipate food crises and maintain collectivity.

Pribadi et al., 2021; Septhia et al., 2024; Sukenti et al., 2016

Local foods are used in traditional rituals as a means of spiritual
communication, a marker of the planting season, and a social unifier.

Anyanwu et al., 2023; Briawan et al., 2023; Taslim et al., 2023

The entry of modern processed foods into traditional villages has shifted
consumption patterns and weakened local food knowledge and values.

Maftuchah et al., 2021; Ngongo et al., 2022; Zulfa et al., 2025

The marginal seeds are marginalized since they are not under the
subsidies scheme, though they are very adapted to the marginal
ecosystems.

Perdana et al., 2022; Sutardi et al., 2023

The process not only of technical reinforcement of local food, but also
cultural recovery and celebration of traditional wisdom, which has been
found to weather the storm, is part of local economies and local cultures.

Source: Various Scopus Journal Articles Processed (2025).

4.4. The Possible Food Insecurity Threats To
Indigenous People In Indonesia

The present food security state of indigenous
people in Indonesia demonstrates a state of
contradiction. On the one hand, they have a resilient
and adaptive locally based food system, but on the
other hand, they are structurally vulnerable to
external pressures, whether from the market, the
state, or environmental changes. Although many
indigenous communities still practice diversified and
independent subsistence agriculture, they are often
classified as food insecure simply because they do
not consume rice or have no cash income (Indow et
al., 2021; Niko et al.,, 2025; Nurhasan et al., 2022;
Utomo, 2023; Yusriadi & Cahaya, 2022).

The centralized paradigm of national food
development does not reflect the actual conditions on
the ground. Indigenous communities in various
regions, such as the Dayak, Badui, and Papuan
communities, still rely on forests and fields for year-
round food supply. However, because national
indicators only measure rice consumption and gross
domestic product (GDP), the contribution of local
food is never reflected in official data (Nelly et al.,
2024; Wahyudi et al., 2024).

The existence of indigenous food systems based
on crop diversification and local resource
management demonstrates long-term stability that
modern agricultural systems lack. Several studies
have shown that communities with diverse local
production patterns are more resilient to systemic
shocks such as the global food crisis and climate

change (Béné, 2020; Bullock et al., 2017; Heinz et al.,
2024). This makes them a living example of a bottom-
up food security system.

The primary factor contributing to the weakening
of community food security is pressure on customary
lands. Forest conversion for palm oil, mining, and
infrastructure projects has deprived communities of
access to their primary food sources. In addition to
land loss, they have also lost wild food crops, hunting
products, and staple foods that typically come from
natural ecosystems (Andrianto et al., 2019; Kennedy
etal., 2023; Ninomiya et al., 2023; Rondhi et al., 2018).
When these resources are lost, communities are
forced to purchase food they lack economic access to.

The impoverished internal organization of
communities is also harmed by uncontextualized
modernization. Agricultural development strategies
that fail to acknowledge local social and ecological
factors in the form of agricultural intensification
programs and high-yielding seeds tend to make the
latter lose control over the seeds, planting seasons,
and land management practices (Mathys et al., 2023;
Sutherland et al., 2023). The indigenous communities
fail to respond to the one size fits all due to the
inability of the approach to take into consideration
the local social and ecological factors (Abeywardana
et al., 2019; Gongalves et al., 2021; Imang, 2020;
Melash et al., 2023).

Migration and demographics are other social
factors that have contributed to food security. A huge
number of youths in the indigenous community are
leaving their villages to take jobs in urban areas. This
has created a regeneration crisis in the traditional
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food production systems. The information regarding
farming, seasonality, and local food processing is not
being transferred to the new generation (Griffin et al.,
2024; Mulyoutami et al., 2020; Ngadi et al., 2023). The
end result was a decrease in the survival ability of the
community.

In other instances, communities have succeeded
in turning the tide around by strengthening local
systems, where, in the event that communities are
given a space and support, communities can re-
establish their food systems without necessarily
having to depend on external inputs (Drysdale et al.,
2024; Gorecki et al., 2024; Watabe & Takano, 2025).
This is to show that there can be a great potential for
recovery, provided it is handled in a participatory
way. Nonetheless, there are major issues, especially
the issue of policy and inequality in distribution. The
food aid programs tend to support the reliance on
non-contextual food, rice, and instant noodles. It
makes communities that were previously self-
sufficient food insecure due to the disruption of
logistical distribution (Agus et al., 2025; Cassimon et
al., 2023; Gautam, 2019; Jackson, 2020). Moreover, the
distribution of aid is, in most cases, non-transparent
and not in accordance with local needs.

Indigenous women who have long been the
custodians of family food systems are being excluded

in formal agricultural programs also being
marginalized. They are not given the opportunity to
receive training or subsidies as seed keepers and food
processors. However, the power of women in the
active process of strengthening local food security is
essential, especially when it comes to indigenous
communities (Antriyandarti et al., 2024; Gongalves et
al., 2021; Kuhnlein, 2017; Lemke & Delormier, 2017).

In general, the Indonesian indigenous
population’s food security cannot be evaluated based
only on macro indicators (rice production or per
capita consumption of rice). Their food security lies
in their ability to sustainably manage nature,
maintain food diversity, and strengthen internal
social systems. Therefore, a paradigm shift is needed
in viewing, measuring, and building a more
pluralistic, equitable, and locally based Indonesian
food system.

The food security challenges facing indigenous
communities are not caused by their inability to
produce food, but by external systems that deny
them space, recognition, and protection. The solution
lies not solely in food aid or modern technology, but
in the restitution of rights, strengthening local food
systems, and fully involving indigenous
communities in policy formulation. Only then can
true food security be achieved from the deepest roots.

Table 6: Several Studies That Discuss the Potential Threat of Food Insecurity in Indigenous Communities
(2015 - 2025).

Researcher Name & Year

Research result

Indow et al., 2021; Niko et al., 2025; Nurhasan
et al., 2022; Utomo, 2023; Yusriadi & Cahaya,

Indigenous communities have resilient and adaptive local food systems, but are often
considered food insecure simply because they do not meet national indicators such as
2022 rice consumption or cash income, even though they are actually food self-sufficient.

Nelly et al., 2024; Wahyudi et al., 2024

Indigenous community food systems are not reflected in national statistics because
official data only measure rice consumption and GDP, so the contribution of local food is

ignored in policy.

Béné, 2020; Bullock et al., 2017; Heinz et al.,
2024

Food systems based on local diversification have proven to be more stable and resilient
in the face of global crises and climate change, and are an example of a bottom-up food

security system.

Andrianto et al., 2019; Kennedy et al., 2023;
Ninomiya et al., 2023; Rondhi et al., 2018

Conversion of customary land for commercial purposes results in loss of access to
natural food sources such as wild plants, forest products, and hunting, which has a
direct impact on community food vulnerability.

Mathys et al., 2023; Sutherland et al., 2023;
Abeywardana et al., 2019; Gongalves et al.,
2021; Imang, 2020; Melash et al., 2023

Agricultural modernization programs are often inappropriate for local contexts. The
adoption of high-yielding seeds and intensification systems without considering local
knowledge leads to a loss of control over food production and the weakening of

traditional systems.

Griffin et al., 2024; Mulyoutami et al., 2020;
Ngadi et al., 2023

Urbanization and the migration of younger generations have led to a regeneration crisis
in indigenous community food systems. Local knowledge is no longer passed on,
reducing adaptive capacity and long-term sustainability.

Drysdale et al., 2024; Gorecki et al., 2024;
Watabe & Takano, 2025

Communities given space and autonomy can restore local food systems independently.
Participatory approaches can strengthen local capacity without relying on external

inputs.

Agus et al., 2025; Cassimon et al., 2023;
Gautam, 2019; Jackson, 2020

Food aid programs tend to increase dependency as opposed to being localized. This
leads to the fact that communities are more vulnerable when the distribution is
disrupted even the ones who were formerly food self-sufficient. Aid distribution is still

poor on transparency and being local.

Antriyandarti et al., 2024; Gongalves et al.,

Indigenous women are the key players in securing food insecurity yet they are not

2021; Kuhnlein, 2017; Lemke & Delormier,
2017

addressed in institutional agricultural knowledge and subsidy programs. Their role can
be enhanced to support and revive the community food systems.
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4.5. The Adoption Of Supply Chains To Solve
Food Security Problems In Indigenous
Indonesia

The use of supply chains in food security of the
indigenous communities in Indonesia is a strategic
approach that has not been given much attention.
Locally-based, participatory, and efficient food
logistics management could be used to enhance
indigenous community food systems, especially
where infrastructure, market access, and reliance on
external distribution are limiting (Niko et al., 2025;
Utomo, 2023; Wahyudi et al., 2024). The Aboriginal
communities  possess  well-developed  food
production, social organization, and local
knowledge, yet they tend to be out of the
contemporary distribution channels.

The inability to access the markets and
distribution channels is one of the primary problems
of indigenous communities. There is a problem with
the production of local food during the harvest
because, in many circumstances, there are no means
of transportation and fair trade intermediaries to sell
the products. On the other hand, during the lean
season, they find it difficult to acquire food materials
externally because the cost of logistics is high. These
two problems can be tackled through a community-
based supply chain approach, which will guarantee
a smooth and fair food in and out flow (Anugrah et
al., 2023; Maryam et al., 2021; Powell et al., 2024;
Sudomo et al., 2023; Suwardi et al., 2020).

The first step in implementing the sustainable
food supply chain system should be the mapping of
the local resources and planting seasons. An example
of a participatory approach to mapping the local food
potential has led to an internal supply chain model
that has been developed by the Benawan Dayak
community and can stabilize food supplies during
the seasons (Murhaini & Achmadi, 2021; Niko et al,,
2024, 2025). It is a system that does not simply
depend on the agricultural products but also other
non-timber forest products, which include wild
tubers, fruit, and inland fisheries.

Local supply chain models rely heavily on the use
of customary institutions and community
cooperatives to be successful. These organizations
may also serve as aggregators where they can control
food distribution, storage of food bank, and negotiate
a just price with other parties (Kurniasih et al., 2021;
Kusnandar et al., 2024; Maryam et al., 2021). Some of
the studies underline the role played by local
institutions under mutual cooperation and trust in
the values formed as the basis of resilient food

logistics (Nugroho et al., 2024; Nuryartono et al.,
2021; Reuter, 2019; Wijaya & Sanubari, 2024;
Yusriadi, 2025).

Nevertheless, this system cannot work without
technological intervention and policy support.
Certain tools and applications necessary in the
development of a transparent and efficient supply
chain include information technology like local food
mapping applications, digital harvest recording
systems, and stock monitoring (Alamsyah et al., 2022;
Chandan et al., 2023; Majdalawieh et al., 2021; Menon
& Jain, 2024). As Masudin et al. (2021) demonstrated,
the implementation of the community-based
technology in humanitarian logistics in the
Indonesian archipelago managed to not only speed
up the delivery of food during the crisis but also did
not ignore local social setups.

Affordability and stability of prices are also
closely connected with the food security of
indigenous communities. The high price variations
are due to inefficiency of supply chains within the
distant regions. Indigenous communities that do not
have a stable income are the most susceptible when
the price of rice or other staples increases due to
transportation costs (Rudiatin et al., 2023; Trisia et al.,
2021). Other studies also indicate that involving the
indigenous communities in the community-based
supply chain can stabilize supply and create access to
economic opportunities (Anindhita et al., 2024;
Daniel et al., 2022; Utami et al., 2022).

The community-based supply chain concept can
also revive community-market relations through
implementation. According to this strategy, farmers
cease to be mere producers, but become the center of
the food «cycle, including production and
distribution, to consumption (Maryam et al., 2021;
Prastyanti et al., 2024; Rochmawan et al., 2025; Trisia
et al, 2021). Some kind of a shift between the
“isolated subsistence” towards the “adaptable food
networks” that would be resistant to changes in
climate and markets (Crabtree et al., 2019; Plana et al.,
2023; Zoll et al., 2021).

The indigenous people are more vulnerable to
climate challenges. Extreme weather conditions
disrupt food movements in the regions and reduce
the harvesting time. It is here that the local buffer
stock systems, which are collectively managed food
storage systems, come into play as emergency
reserves and prove essential. This model has already
been applied in multiple Papuan groups, where food
stocks in lean periods are based on local food
pantries, which are based on sago and taro (Muliadi
et al., 2024; Niko et al., 2025; Nurhasan et al., 2022;
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Utomo, 2023).

The food supply chain does not only entail the
distribution of goods, but also knowledge. The
indigenous populations require information about
prices, processing technologies, and quality
standards. They will be able to bargain for a better
position in the market when this information is
highly available. However, this has unfortunately
brought such a situation that only large players
should have access to this information, and
indigenous farmers are informationally isolated
(Achmad et al., 2022; Imang, 2020; Kusnandar et al.,
2024; Suminar, 2023).

The national logistics systems in many countries
fail to acknowledge indigenous institutions that have
a successful distribution framework and food
management standards. When national distribution
systems fail to reach remote areas, indigenous
communities can become alternative distribution
centers if given recognition (Adeleke, 2022;
Swaningrum et al., 2025). Several studies even
emphasize the importance of positioning indigenous
communities as key actors, not objects, in the national
food logistics system (Domingo et al., 2021; Jernigan
et al.,, 2021; Kom et al., 2024; Lemke & Delormier,
2017; Lugo-Morin, 2020; Swiderska et al., 2022).

On the other hand, the success of the supply chain
is also determined by multi-actor partnerships.
Government agencies, NGOs, the private sector, and
indigenous communities must work collaboratively
to build an inclusive food logistics system (de Vries
et al., 2024; Discetti & Acuti, 2025; Medina-Garcia et
al., 2022; van den Akker et al., 2024; van Paassen et
al., 2022). The Cireundeu community practice has
successfully built a local cassava-based food
ecosystem by involving academics and local
government to expand distribution reach (Indika &
Vonika, 2016; Maryani, 2022; Shalihah et al.,
2021;Sulaiman et al., 2023).

Investments in small infrastructure, such as farm
roads, warehouses, and light vehicles, can
significantly reduce logistics costs (Mittal et al., 2018;
Orjuela-Castro et al., 2021; Todorovic et al., 2018).
However, infrastructure development must be based
on consultation with the community to avoid
damaging the ecosystem or creating new conflicts.
Many development failures occur due to a failure to
consider customary spatial planning (Riady et al.,
2024; Yudono et al., 2022).

Indigenous women play a crucial role in food
logistics. They are not only producers but also
regulators of household consumption and storers of
food reserves. Supply chain systems that ignore

women will lose efficiency and social reach.
Therefore, women's involvement throughout the
entire logistics cycle is crucial, from planning and
data collection to distribution (Antriyandarti et al.,
2024; Merina et al., 2023; Mirajiani, 2023; Niko, 2025;
Roswaldy, 2025).

It is also necessary to change the policy to develop
incentives that favor the local supply chains. A more
equitable system can be promoted by subsidizing the
local transport of food, lowering the taxes on logistics
in indigenous lands, and acknowledging the rights to
distribution of indigenous cooperatives. Today, a
great deal of indigenous populations have
significantly higher logistics expenses than the food
expenditure (Maryam et al, 2021; Rozaki, 2020;
Sudomo et al., 2023; Utomo, 2023).

The community-based supply chains that have
been digitalized are a revolutionary move that can
transform the management of food distribution at the
local level. Possibly, with the help of the simple
applications which are capable of capturing food
stocks, individual requirements of a community, and
distribution channels which are available in real-
time, the logistics decision-making may be quicker,
more accurate, and more agile to the ground-level
dynamics. This will not only enhance efficiency and
transparency in the management of resources but
also enhance the local food security as the
communities are the major players in the distribution
ecosystem (Saryatmo & Sukhotu, 2021; Widianarko
etal., 2025). Therefore, digital technology as an aspect
of community supply chain systems is an important
pillar towards a more inclusive, adaptive, and
sustainable food system.

The two critical factors of community supply
chains are transparency and trust. The inequality and
suspicion come in when there are no participatory
mechanisms in the food distribution by outsiders.
The role played by the traditional leaders, women,
and youth in the distribution planning process will
enhance efficiency and community social cohesion
(Handoko et al., 2026; Maryam et al., 2021).

Finally, effective supply chains in the indigenous
communities need to be implemented through the
precepts of justice, sustainability, and sovereignty.
This is not merely a distribution efficiency issue, but
rather one of re-establishing a sound food system
which is culturally grounded and which is
independent of international markets. By developing
community-owned and managed food logistics,
Indonesia can make indigenous communities a pillar
of national food security.
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Table 7: Several Studies That Discuss the Application of Supply Chains to Address Food Security Issues in
Indigenous Communities (2015 - 2025).

Researcher Name & Year

Research result

Niko et al., 2025; Utomo, 2023; Wahyudi et al., 2024

Strengthening locally based logistics systems in indigenous communities can
enhance food security, but they have been marginalized in national policies.
Communities have the potential to develop adaptive food supply systems based
on local wisdom.

Anugrah et al., 2023; Maryam et al., 2021; Powell et al.,
2024; Sudomo et al., 2023; Suwardi et al., 2020

The main challenge is limited infrastructure and markets, which lead to uneven
food distribution. A participatory, community-based supply chain approach can
address these limitations in food inflows and outflows fairly and efficiently.

Murhaini & Achmadi, 2021; Niko et al., 2024

The participatory mapping model in the Benawan Dayak community resulted in
an internal supply chain system that is able to maintain a balance in food supply
throughout the seasons, including the utilization of non-timber forest products.

Kurniasih et al., 2021; Kusnandar et al., 2024; Nugroho
et al., 2024; Nuryartono et al., 2021; Reuters, 2019;
Wijaya & Sanubari, 2024; Yusriadi, 2025

Customary institutions and community cooperatives are effective as food
distribution aggregators, food bank managers, and price fairness guarantors. The
values of mutual cooperation and trust are the foundation of resilient logistics
institutions.

Alamsyah et al., 2022; Chandan et al., 2023;
Majdalawieh et al., 2021; Menon & Jain, 2024;
Masudin et al., 2021

Community-based information technology such as digital recording of harvests,
stocks, and distribution improves the efficiency of food logistics in remote areas
and accelerates response during crises.

Rudiatin et al., 2023; Trisia et al., 2021; Anindhita et
al., 2024; Daniel et al., 2022; Utami et al., 2022

Supply chain inefficiencies have led to dramatic food price increases in
indigenous areas. Integrating communities into local supply chains stabilizes
prices and opens up economic opportunities for them.

Crabtree et al., 2019; Plana et al., 2023; Zoll et al., 2021

Community-based supply chains transform communities from passive
producers to active actors in managing the food cycle — bridging isolation and
increasing community bargaining power.

Muliadi et al., 2024; Niko et al., 2025; Nurhasan et al.,
2022; Utomo, 2023

Local buffer stocks based on traditional foods such as sago and taro have been
proven to strengthen resilience during lean seasons or extreme weather.

Achmad et al., 2022; Imang, 2020; Kusnandar et al.,
2024; Suminar, 2023

Access to logistics information and market prices is highly unequal. Indigenous
communities are isolated from vital information flows, weakening their
bargaining power in food distribution.

Adeleke, 2022; Swaningrum et al., 2025; Domingo et
al., 2021; Jernigan et al., 2021; Kom et al., 2024; Lemke
& Delormier, 2017; Lugo, 2020; Swiderska et al., 2022

Indigenous institutions are not recognized in the national logistics system,
despite having proven adaptive and resilient distribution mechanisms.
Recognizing the role of indigenous peoples is key to an inclusive national food
system.

de Vries et al., 2024; Discetti & Acuti, 2025; Medina-
Garcia et al., 2022; van den Akker et al., 2024; van
Paassen et al., 2022

Multi-actor partnerships (government, NGOs, the private sector, and
communities) are crucial for building inclusive and efficient food logistics.
Collaboration can open access and expand the distribution of local food.

Indika & Vonika, 2016; Maryani, 2022; Shalihah et al.,
2021

The Cireundeu community has successfully built a cassava-based food system
through cross-sector collaboration and a local approach that is responsive to
community needs.

Mittal et al., 2018; Orjuela-Castro et al., 2021;
Todorovic et al., 2018; Riady et al., 2024; Yudono et al.,
2022

Investment in small infrastructure (farm roads, warehouses, light vehicles) is
crucial for logistics efficiency. However, development must be based on
community consultation to avoid conflict and ecosystem damage.

Antriyandarti et al., 2024; Merina et al., 2023;
Mirajiani, 2023; Nico, 2025; Roswaldy, 2025

Indigenous women play a strategic role in community food logistics
management, including regulating household consumption, stock management,
and distribution. Women's involvement improves the efficiency and
sustainability of local supply chains.

Rozaki, 2020; Maryam et al., 2021; Sudomo et al., 2023;
Utomo, 2023

The logistics charges are immoderate and the aboriginal people pay a lot of
money, which can be more expensive than the food itself. The logistics subsidies,
distribution incentive and tax reduction are some of the policies that are urgently

required to balance the system.

Saryatmo & Sukhotu, 2021; Widianarko et al., 2025

Digitization of the supply chain by communities will boost logistics decision
making, improve the efficiency, and enhance autonomy in the management of
local food stocks and distribution.

Maryam et al., 2021

Openness and involvement in food distributions are very vital. The engagement
of traditional leaders, women, and youth, makes social cohesion stronger and

prevents the inequities in the management of food logistics.

Source: Various Scopus Journal Articles Processed (2025).

5. CONCLUSION AND RECOMMENDATIONS

5.1. Conclusion

1. A literature review indicates that there is a rise

in publications regarding supply chains and
food security to indigenous communities
grounded on local food, and the rise mainly
occurred during the 20202024 period, due to
the COVID-19 pandemic. This movement
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indicates the change in the academic
perspective that had been dominated by a
general agrarianism towards the realization of
the food systems grounded on local wisdom.
The main journals, like Sustainability and the
Journal of Agriculture, Food Systems, and
Community Development, have emerged as
the main channels of publication, and this
implies a multidisciplinary nature of research
orientation.

A bibliometric analysis of VOSviewer
indicated ten major clusters: policies and
interventions; local production and
distribution;  diversification and future
strategies; crisis response and short supply
chains; social justice; food sovereignty; food
access; alternative food networks; household
health and food security; and regional
comparisons. These clusters indicate that
technical, social, economic, health, and
political elements of the study of indigenous
community food security are studied as a
whole.

. Agroecological practices, collective granaries,

distribution by the community, and the variety
of food in seasons, in the form of indigenous
food systems, result in high resilience.
Planting, harvesting, preservation, and land
management wisdom, which is locally based,
is one of the major pillars. Nonetheless, long-
term stability is hindered by limited
infrastructure, limited transfer of
intergenerational knowledge, and isolation
with regard to formal markets.

Major weaknesses will be the loss of traditional
land through conversion, damage to the
ecosystem, climate disturbance, and the
appearance of industrialized food, which
replaces traditional consumption. The lack of
access to aid in the crisis, poor legal protection
of land, and the disappearance of main players
in the food security system, including
traditional farmers, pose a greater threat to
food security.

The empowerment of communities by
enhancing the supply chains among
indigenous people should be anchored on the
local knowledge, cultural values, and social
solidarity, coupled with new post-harvest
technologies, adaptive distribution
infrastructure, and internalization within the
national food policies without compromising
on the indigenous wisdom. The effective
collaboration of government, academia, and

the indigenous communities in the same sector
is essential in developing a just, inclusive, and
sustainable food system.

5.2. Recommendation

1. The development of research aimed at

sustaining and developing the research on the
supply chain and food security of the
indigenous  communities requires the
establishment of national and international
research networks on local food based on
indigenous wisdom. Governments and
research institutions should offer specific
funding support and research scholarship
programs, which would promote
interdisciplinary studies so that the positive
trend of publications would be maintained and
directly influence policy.

. Due to the ten interrelated theme areas, it is

suggested to create a combined data center and
a research map with the findings of the
research, best practices, and local food supply
chain models in indigenous communities.
Researchers, policymakers, and community
organizations can use this map when
formulating specific interventions.

. Institutions and governments in the region

should launch programs to rejuvenate and
restore the traditional knowledge of food,
including educating the younger generation of
natives on the practices of farming,
preservation, and the management of barns.
Such programs should integrate the local
wisdom with environmentally friendly
technologies to provide food security in the
context of social and economic changes.

. There is a need to have customary land

protection policies and stringent enforcement
of the law against illegal land conversion,
restoration of the damaged ecosystems, and
creation of an early warning system for food
security in the customary regions. This system
has to be in a position to track the availability
of food, the local climatic change, and threats
to distribution, and then mitigation procedures
can be taken fast and in the right direction.

. Enhancement of the food supply chain among

indigenous communities should be done by
establishing community-based distribution
institutions, enhancing post-harvest
infrastructure, and providing equitable market
access to local food products. The inclusion in
the national policies should guarantee that the
ideals of ecological sustainability and native
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cultural values are core principles.
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