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Abstract: This study focused on one of the formulas for assessing social metabolism, specifically
derived from individual variables. The formula was utilized as a framework for analyzing agricultural
activities and combatting food vulnerability in urban communities. Bandung, the capital city of West
Java in Indonesia, has implemented an urban agricultural program called Buruan SAE, using a policy
formulation oriented towards food self-sufficiency for low-income citizens. This program utilized
a policy formulation that involved using empty residential land owned by low-income citizens,
distributing food to surrounding residents indiscriminately, and working towards anticipating
nutritional vulnerability (stunting). However, the implementation had the opposite effect and pushed
urban agriculture into becoming stagnant and undeveloped. This study aims to use individual rift
theory as the analytic axiom to discuss the stagnation in the implementation of policy. The analysis
was performed using a social monitoring method to form policy instruments that analyze Buruan
SAE’s stagnation in Bandung City.

Keywords: social metabolism; individual rift; Buruan SAE; policy instruments; urban agriculture;
food independence

1. Introduction

The availability of land for agriculture in big cities worldwide has always posed a
significant challenge. However, unproductive lands, such as unused terraces and rooftops,
can be used for agricultural purposes in anticipation of the scarcity of biological staples,
which are increasingly difficult to obtain on the market due to economic reasons. This
concept known as urban agriculture, has increasingly become a global issue that requires
collaboration from various actors, including governments, the private sector, and commu-
nity groups.

West Java is the second most populated province in Indonesia, with a population of
48,220,094 people, and Bandung City, which is the provincial capital, has a population
of 2,530,000 and served as the focus of this case study. This is because its population is
inversely proportional to the total agricultural land area for food production, which was
only approximately 640 Ha in 2020. The decrease in agricultural land occurred due to the
conversion into housing areas, shopping centers, offices, trading areas, and other facilities.
This poses a threat to the productivity of agricultural output in terms of meeting regional
food needs. Additionally, Bandung imports up to 96% of commodities required to complete
the city’s food needs from other regions.

To address this problem, a comprehensive implementation strategy is crucial, consist-
ing of community-based solutions to fulfill food needs in urban areas. This is because the

Sustainability 2023, 15, 10273. https://doi.org/10.3390/su151310273 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su151310273
https://doi.org/10.3390/su151310273
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://doi.org/10.3390/su151310273
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su151310273?type=check_update&version=2


Sustainability 2023, 15, 10273 2 of 20

government’s efforts are insufficient to make improvements or prevent the effects of in-
creasing land conversion. These solutions are carried out by issuing regulations that ensure
urban communities utilize the land or space in every house to grow various crop com-
modities (horticulture). By using land-saving agricultural designs with modern technology,
these solutions can mitigate the consequences of unequal access to food and anticipate
dependency on external sources. This approach also aligns with Sustainable Development
Goals, particularly the goal of “Zero Hunger”, which strives to ensure food security. The
Provincial Government of Bandung has continued to actively promote the Buruan SAE
program as a commitment to include food security in its economic development program.
This pilot program focuses on an urban agriculture approach that utilizes unused land,
such as terraces and rooftops, as suitable agriculture areas. The plants used are mostly
vegetables, fruits, and medicinal plants, such as cherry tomatoes, kangkong, pak choi,
chilies, and red ginger. This program is intended to overcome dependency on food imports
and maintain community-based food stability and security in Bandung.

This study was conducted to address the question of how the Buruan SAE Program,
over the past few years, has affected the problem of food insecurity. Through an evaluation
conducted, this article also proposes an appropriate food distribution model to tackle
the challenge faced by the program. To accomplish this, the target was first outlined
based on the pillars of food security, namely, Availability, Affordability, and Utilization.
Buruan SAE program is also closely related to the achievement of Bandung City Sustainable
Development Goal number 2, called “Eliminate Hunger, Realize Food Security and Good
Nutrition, as well as Improve Sustainable Agriculture”. This was revealed in Mission
Number 3 of Bandung City Regional Medium-Term Development Plan 2018–2023. It is also
called “Realizing Advanced, Sustainable, and Equitable Economic Growth” with one of the
strategies being “Realizing Food Security and Sustainable Urban Agriculture”.

This article is based on the findings from the “Buruan SAE” or Urban Agriculture
Evaluation Study, which analyzed the program’s effectiveness in influencing people’s
behavior, and building awareness of urban agriculture as a step toward achieving food
security and sustainability. The evaluation also considered the implications of changes in
individual, social, and ecological aspects resulting from urban agricultural policy, which
are important factors in the renewal of social and environmental conditions in the city.
Significant attention was also given to the size of “separation/fractures” as a fundamental
explanation of urban area development. These separations/fractures are based on the
concept of exploitation encompassing land, water, space, and the potential of residents to
carry out urban agriculture at their homes. This is important for the realization of urban
agriculture to achieve the initiation, participation, and conservation renewal of natural and
human resources in urban areas.

This measure of separation was used to examine the social implications of imple-
menting urban agricultural policy, specifically adjusted to the lower-income community.
Based on a previous study, the typology of urban agriculture found in Bandung City em-
phasizes subsistence agriculture for additional food supply to address scarcity during the
pandemic era [1]. This adjustment was used to observe the improvement in the form of
urban agriculture, which initially started as a public policy initiative and evolved into a
culture implemented by the community. The implementation was achieved through social
assessment methods and individual rifts in social metabolism to address issues of food
availability, affordability, and utilization.

The measure of separation, derived from social assessment, served as a reference
in examining the social implications of implementing urban agricultural policy. This is
because subsistence farmers are predominantly supported by government assistance on
a hobbyist basis only [1]. The discussion highlights the fact that personal pleasure is the
major motivation for engaging in subsistence agriculture in urban areas. This perspective
ultimately contributes to the stagnation of urban agriculture, making it challenging to foster
new initiatives and improve governance. Therefore, there is a need to shift the focus toward
increasing urban agriculture in Bandung City.
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This study also considered various observations from previous practical studies on
the phenomenon of urban agriculture. One of the strategies implemented was through a
youth entrepreneurial approach to popularize, certify, and increase the number of urban
agricultural activists [2]. However, there are certain obstacles to implementing the Buruan
SAE program. For example, the national policy meant to support urban agricultural pro-
duction has instead led to urban farmers returning to conventional agricultural processes,
including the use of petrochemicals. This phenomenon diminished the contribution of
urban agriculture and resulted in food scarcity [3].

Furthermore, a more in-depth discussion was provided regarding this topic drawing
from previous studies. The discussion focused on how urban policy, particularly zoning
and community empowerment policy in the form of MSMEs, significantly influence the
development of settlement-based urban agriculture in Bandung. The fixation on vacant
lands in the middle community settlements, especially in the pre-urban area, was explored.
This paper also discussed the impact of dependency on residential vacant land and its
implication for the sustainability of urban agricultural programs to involve more members
of the community.

2. Theoretical Background
2.1. Urban Agriculture

The basic concept of urban agriculture revolves around producing, processing, and
distributing food and other agricultural commodities through planting and animal hus-
bandry in cities or metropolitan areas [4,5]. These three key aspects not only address food
production problems but also encompass related economic, social, and environmental
linkages [6].

Urban development, when not carried out comprehensively, can have detrimental
effects on human health and the environment. To create optimal urban agriculture adjusted
to promote food security and equitable distribution in low-income communities, it is
essential to develop a model that addresses the destructive impact of urbanization [7]. The
level of relative poverty can be identified from how a society fulfills its nutritional needs
through the daily consumption of healthy products [8]. Prioritizing food production is
crucial in improving the health conditions of low-income urban populations and reducing
exposure to pollution [9]. In this regard, water clarity performs a significant role as a vital
factor in the sustainable development of urban agriculture, especially in slum areas [10].

Furthermore, it is important to assess the presence of pathogens in agricultural inputs
and consider other factors that affect livestock agribusiness along with external elements of
production [11]. Substantial efforts are also needed to increase agricultural development
for low-income societies in urban areas to reduce the cost of food consumption [12]. These
efforts should focus on creating new production models that enable the establishment of
independent businesses and facilitate the participation from low-income society who tend
to experience social exclusion directed at community development [13]. This approach is
beneficial not only for urban producers from low-income backgrounds but also for improv-
ing the quality of their products [5]. Additionally, ecological problems and environmental
sustainability impacts are interconnected with the utilization of residential waste and the
protection of natural ecosystems in urban areas.

The most tangible manifestation of urban agriculture is the utilization of unused lands
for agricultural activities. From a structuration perspective, social practices, such as culti-
vating home gardens or buying food and seeds, are considered middle-level social structure
practices within the broader framework, which includes the availability of household food
and food production in urban areas and settlements. These practices, in turn, shape how
individual actions in urban areas can be influenced and the association with the social
structure of food availability [14]. The interaction between individuals and structures in
urban plantations results in mediation processes formed between agencies (individual
growers) and social practices (acts of gardening) [15]. It also involves conductors (actors)
who deliver structural forms of food production (practices), contributing to household
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food supply in urban settlements [16]. Therefore, in conjunction with the concept of social
structuring, urban agriculture brings about changes in the food production structure of
urban settlements, which can be calculated based on a combination of (1) material (food),
technology and infrastructure, physical entities (soil, topsoil, air, and water), (2) image (a
symbol of urban agriculture), and (3) skills (competence, capability, technicality) [17].

2.2. Social Metabolism

Social metabolism is based on the concept that society needs to adapt to both natural
changes and new conditions caused by the influence of economic structures (consumption-
production) and social practice activities. These social activities can create artificial ecosys-
tems that differ from natural ecosystems but are still interconnected. This concept of social
metabolism highlights the distinction between artificial (social) and natural ecosystems [18].

Society performance, which is the basis for adjusting survival needs, can be utilized
by the community in the concept of production and consumption [18]. It is affected by (a)
the human economic situation, which is strongly influenced by population and economic
growth, (b) the struggle for natural resources between various groups of people, and (c)
differences in historical values by various groups, especially when there is an affirmation
of their rights to the utilization of natural resources, both in the form of materials and
utilization [19]. These factors serve as a framework for bringing about systemic change
through critical analysis of society and the environment in industrial development [20],
leading to the struggle for natural and human resources.

The discussion on urban agriculture also considered the concept of anticipating rural
commodities, such as food, raw materials, and labor, which are processed into industrial
waste [21], as a consequence of ongoing agricultural structures influenced by the green
revolution [22]. This was closely associated with the patterns of land ownership [23] and
led to continued dispossession through horizontal and vertical monopoly processes, and
the use of chemicals in agricultural systems [24]. Therefore, urban agriculture provides an
alternative to the green revolution, which aims to increase the impact of food commodities
for all stakeholders within the production-consumption framework [25].

The metabolic rift provides a dynamic perspective that combines crisis and develop-
ment theory, emphasizing capital accumulation, power struggles, and ecological changes
in each phase of industrial development [26]. Perspective aiming to transform agricultural
systems consider environmental and social sustainability by positioning material exchanges
between society and nature through capitalist schemes and human alienation [20]. They
also address the effects of industrialization schemes that lead to natural changes [27]. In the
context of urban agriculture, the understanding of metabolic rift can be applied through the
following perspective: (a) Ecological rift that leads to the reduction in chemicals in agricul-
tural activities [28] through practical utilization of urban waste to support agriculture and
overcome environmental crises [29]; and (b) Social rift that focuses on the changing patterns
of agricultural production from social aspect including the transformation of agricultural
work structures [30]. It acknowledges the reduction in agricultural cultivators in rural
areas [29] and highlights alternative urban agriculture as a form of achieving non-formal
food self-sufficiency in lower-class societies. Urban agriculture can enable independent
food production and reduce the dependency [5] on the mainstream food market system
in urban areas [31,32]; and (c) Individual rift, which explores the knowledge of food self-
sufficiency based on the awareness of urban lower-class society on ecological issues and
their food needs. These communities often experience alienation as a consequence of
capitalism [33]. Urban agriculture serves as an effort by the lower-class society to create a
variety of agricultural products, particularly organic ones, based on their preferences and
the condition of the biophysical environment [34].

3. Materials and Methods

The evaluative approach was used in this study on Buruan SAE’s public policy by
taking a sample of middle- and lower-class society in 30 sub-districts in the Municipality of



Sustainability 2023, 15, 10273 5 of 20

Bandung. In general, data collection was carried out using the mixed method approach,
wherein quantitative data were collected from 18 community members per sub-district
through discursive questions regarding the food needs of urban lower-class society. Sam-
pling was based on several question segments, which included a discursive portrayal of the
correlation between food and the ecology of the lower-class society in Bandung City (based
on ecological faults), the relationship between food and the domestic economy (based
on social rift), and linkages between social motivation and local food structure (based on
individual rift).

The input data consisted of respondents’ perceptions reflected in their responses
when questioned about residential agriculture (domestic garden), the form of residential
agriculture to be made in their respective homes, and the social functions of the yard [34].
This was achieved using a social assessment method aimed at gathering specific perceptual
information related to the main ideas of urban agriculture, namely, (a) food commodities
that are safe for a community’s healthy diets, (b) systematic production of natural food
crops free from the domination of chemical elements, and (c) the cost of affordable food for
the community.

These three main ideas would be aligned with various points of individual rift related
to (a) human (individual) alienation from the results of their work in the context of food ac-
cess issues. This knowledge was used to read the perceptions of respondents to understand
the essential food commodities needed in the household. The main argument of the Buruan
SAE program highlights Bandung City’s dependence on food produced through the green
revolution agriculture production system, which accounts for 96% of its food supply. The
preferences of the respondents, particularly those living in the slum areas, can be used as
data sources regarding the utilization of food commodities from the market to meet their
household and community needs. These preferences also shed more light on their inclina-
tion to produce food, and the awareness about local food availability. Data collected from
the respondents was used to explain the perceptions of the lower-class society in Bandung
City regarding the connection between metabolic rift and Buruan SAE policy, which was
formed as an initiation of urban agriculture. The urban agricultural aspect, segmented into
three dimensions, social, economic, and ecological, was analyzed through the perspective
of a metabolic rift. This was achieved by examining the relationship of individual, social,
and ecological rift with the potential of achieving food self-sufficiency through the Buruan
SAE. Another point related to individual rift was (b) the alienation of humans from their
land or domestic garden. An in-depth analysis was used to explore the connection between
the respondents and their respective domestic gardens. Based on the results, slum area
domestic gardens in Bandung were less than 10 m2. Therefore, gathering the perceptions
of the slum area residents is crucial to ascertain their preferences regarding the ideal form
of domestic agriculture. This includes determining what is considered adequate by the
respondents, the communal usage of their yards, and the anticipated benefits for both the
respondents and the community when domestic agriculture is implemented.

The elaborations of individual rift points were segmented into several questions
contextualized on the conditions of the people in slum areas. These questions were aligned
with the main dimensions of the Buruan SAE program.

Table 1 presents the three main ideas of urban agriculture developed through individ-
ual dimensions. The questions were adjusted based on the closeness between each point
that corresponded to the aims of the three main ideas of Buruan SAE. The grouping of the
input data aimed to classify discourse structures used as descriptions of how people living
in the slum areas interpret and assess the necessity of urban agriculture. This data cluster
was also used to analyze the suitability of implementing policy instruments in improving
food availability. The color of each question column corresponds to the variable in Table 2
and the input data in Table 3.
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Table 1. Segmentation of questionnaire question points based on the access of individual and urban
low-income communities to food (options are the words in parentheses).

Individual
Dimension Main Questions Questionnaire Points

Usage Purpose What is the use of the respondent’s yard? (ornamental garden,
domestic pharmacy, garage, storage, play area, and not in use)

Social Purpose

What are the forms of respondents’ yard utilization for
community needs? (religion, park, government services, policy
outreach, socio-economical asset, public order, and ecological
preservation)

Social Implication

What are the beneficial impacts of using the yard? (high moral
society, compact society, resolved community problems, more
accessible actual news, empowered community economy, public
order, and environment preservation)

Dominant Deviation

What are the beneficial impacts of using the yard? (high moral
society, society awareness issue, resolved community problems,
more accessible actual news, empowered community economic
condition, public order, and ecological preservation)

Social Respond
What are responses toward community service? (fully supported,
sufficient, still searching for reasons, allowance, limited, and
ignore)

Yard Priority
What did the respondents consider mostly for the use of their
yard? (adding park houseplants, adding medicinal plants, garage,
storage, playground, and domestic food garden)

Space Consideration
What is the most considered use of their yard? (aesthetic/beauty,
function to solve problems at daily domestic business,
biodiversity, benefits for society, and additional economic income)

Individual Respond

What are responses on the importance of community service
taken by the respondents? (it should be continued because it is
imitated by the community and receives adequate support; it
should be continued as long as the community accepts it; it
should be continued if it does not disturb the community, reduce
community service because it is rarely implemented, concerned
that social action will disturb the community, and stop
community service)

Individual Contribution

How did most of the respondents solve the problems of the
surrounding community? (Embracing problematic individuals to
serve the community, inviting neighbors to carry out joint
activities, volunteering in disasters, becoming the main informant
for the community, opening up business opportunities for local
neighbors, creating public order, and maintaining the beauty of
the environment)

Yard Access How wide is the respondent’s yard? (0–100 m2)

Individual Social
Role

Space Utilization What kind of planting should the respondent establish in his
yard? (walls of buildings, water tanks, and available yards)

Instructional Respond

Which are the main factors respondents consider when asked to
review community food access? (get enough food, nearby
groceries, clean and natural food, preserved food, and food of
good physical quality and taste)

Individual and
Community
Food Access Healthy Agriculture Consideration

What did most of the respondents consider in carrying out yard
agriculture with healthy food commodity results (buying
agricultural equipment from distributors, obtaining agricultural
equipment from their closest relatives, receiving agriculture
equipment from the government, and making agricultural
equipment themselves)



Sustainability 2023, 15, 10273 7 of 20

Table 1. Cont.

Individual
Dimension Main Questions Questionnaire Points

Natural Agriculture Consideration

What did the respondents consider in carrying out home garden
agriculture with natural food commodity results? (buying organic
agriculture equipment, getting organic agriculture equipment
from relatives, getting organic equipment from the government,
and making organic agriculture equipment independently)

Economical Agriculture Consideration

What did the respondents consider for implementing domestic
gardens with economical food commodity results? (buy
cost-effective agriculture equipment, get organic agriculture
equipment from relatives to save costs, obtain equipment from
the government for cost-effectiveness, and manufacture
agricultural equipment independently to reduce costs)

Healthy Agricultural Perception

What are the respondents’ perceptions when asked to practice
healthy home gardening? (the need for pesticides, quality
fertilizers, availability of water, fertile soil, and less chemical
requirement agriculture methods)

Healthy Product Advantages

What are the benefits received by the community from the results
of healthy food production carried out by the respondents?
(absence of pests, high nutrition, yields look fertile, and outward
appearance of the yields look convincing)

Natural Agriculture Perception

What are the respondents’ perceptions when asked to practice
natural yard agriculture (natural methods of pest control,
availability of natural fertilizers, availability of clear water, fertile
and organic soil, and zero-waste yard agriculture)

Natural Product Advantage

What are the benefits received by the community from the results
of organic food production carried out by the respondents?
(absence of pests, high nutrition, the appearance of the crops
looks fertile, and the appearance of the crops looks convincing)

Economic Agriculture Perception

What are the respondents’ perceptions when asked to carry out
economic yard agriculture? (cost-efficient methods of pest control,
availability of fertilizers at affordable prices, availability of free
water, cost-effective soil media, and profitable zero-waste home
gardening)

Individual and
Community
Food Access

Economical Product Advantages

What are the benefits the community receives from the results of
economic food production carried out by the respondents?
(reasonable price due to the absence of pests, high and
inexpensive nutrition also, crops look fertile, cost-effective, and
have economic value)

Usage Prediction What land area should be used for practicing house-yard
agriculture? (1–4, 1/3, 1/2, or 3/5 of the respondent’s yard)

Product Distribution

To whom will the respondent send agricultural produce primarily
from his home yard? (Elder members, low-income community
members, social institutions, malnourished people, closest
relatives/nearby society, and customers at the market)

Nutritional Implication

What are the expected impacts of yard agriculture activities on
the malnourished community? (Participating in carrying out yard
agriculture, prioritizing babies and small children, eradicating
food difficulties, and helping respondents to develop yard
agriculture)

Discontinuity Consideration

What factors discouraged the respondents from agriculture in
their yards? (stagnated knowledge of agriculture, crop quality is
stagnant, yard agriculture activities disturb the community, the
community does not need the respondent’s harvest, there is no
social media coverage of the domestic garden result, and the
financial income of agricultural products is below expectation)

Individual
participation and
expectations on
food availability

issue

Agricultural Skills

How can the respondent develop their backyard agriculture
(development of agricultural skills, quality yields, development
of garden with good impact on people’s welfare, highlighted by
the media, and economic income)
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Table 2. The context variable is the perceived resilience of low-income urban communities to food
self-sufficiency through food accessibility.

Metabolism Rift Social Dimension ** Economical Dimension ** Ecological Dimension **
Usage Purpose Yard Priority Yard Access
Social Purpose Space Consideration Space Utilization

Social Implication Individual Contribution Healthy Agriculture
Perception

Individual Rift * Dominant Deviation Individual Respond Healthy Product Advantages

Social Respond Instructional Respond Natural Agriculture
Perception

Usage Prediction Healthy Agriculture
Consideration Natural Product Advantages

Product Distribution Natural Agriculture
Consideration

Economic Agriculture
Perception

Nutritional Implication Economical Agriculture
Consideration

Economical Product
Advantages

Discontinuity Consideration Agricultural Skills
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Among the total 540 respondents that participated in this study, 56% had a low income
of IDR 100,000—IDR 1,500,000 per month (max. 99.58$ USD), 27% had middle to lower-
income of Rp. 1,600,000.00—Rp. 3,000,000.00 per month (max. 199.16$ USD), and 17% had
a middle income of more than Rp. 3,100,000. Furthermore, 62% of the respondents did not
have a side job, 12% and 11% were engaged in shop businesses and online sales, respectively,
and another 15% had non-permanent jobs, such as procurement, project, and freelance.
Approximately 71% and 10% spent Rp. 100,000—Rp. 1,500,000 and more than Rp. 2,500,000
per month on food needs. This data proved that the respondents were predominantly from
low- and middle-income societies, spending 83% of their accumulated income and 84%
of their monthly expenditure on food. This explained why urban lower-income society
continued to gain access to food despite facing weak economic capabilities.

The relationship between the dimensions of Buruan SAE and the metabolic rift was
equated with a policy design based on a contextual review [35] through certain stages.
These stages include (a) understanding legal documents, (b) gaining knowledge of policy
through documents such as the BIUF (Bandung Integrated Urban Agriculture) booklet,
(c) documenting DKPP apparatus discourse through FGD actions, (d) administration of
program evaluation questionnaires to Buruan SAE Gardens Group agency, (e) carrying
out short interviews with 30 sub-district economic and development officers in Bandung
City, (f) semi-qualitative data collection of urban low-income society through discursive
questionnaires, and (g) collecting semi-qualitative data from representatives of 12 SKPD
(Regional Work Units).

These steps were used to link the dimensions of Buruan SAE policy with metabolic rift
based on the context of citizen safety (community resilience) [30]. This approach demon-
strated the public’s perception of the policy as an urban food security program oriented
towards food self-sufficiency. By adopting the Natural Based Solutions Instruments ap-
proach, with social monitoring as an output to examine the community perceptions in
discourse [36], food security was interpreted by the low-income society based on their
actual daily lives [36,37]. Consequently, data were obtained for the implementation of the
“Buruan SAE” urban agriculture policy.
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Table 3. Social monitoring about the discourse of food independence in the low-income society of
Bandung based on the review of Buruan SAE Individual Rift using the two largest options or >45%.
Read vertically per column.

Social Dimension Economical Dimension Ecological Dimension
57% 75% 70%

Ornamental garden and storage Prefer to develop gardens and park Area of yard is approximately 10 m2

56% 60% 69%

Park and socio-economical asset Prioritize the beauty and function of the
park Decide to plant in the yard

45% 55% 59%

Restoring the environment and economy Urging to cooperate and improve the
quality of the environment

Prioritize healthy fertilizer and
high-water content

49% 55% 49%
Lack of economic condition and societal

awareness Continuing social actions Prioritize the absence of pests and
organic consumption

53% 54% 54%
Supportive and interactive toward social

actions
Focusing on affordability and food

quality Prefer natural fertilizer and clean water

74% 51% 71%
About to plant in 1/4 until 3/5 of the

total yard area
Obtaining tools from distributors and
partners for healthy food production

Prioritize food that has high nutrition
and is free of pests

53% 53% 56%
About sharing the results with nearby

society
Purchasing agricultural instruments or

creating natural food instruments
Prefer affordable fertilizing method and

free cost of water
67% 53% 63%

Expect no more lack of food and active
participation from vulnerable society

Purchasing agricultural instruments or
creating economic food instruments

Prefer affordable high-nutritional food
and interesting display

65% 54%
Stop agriculture in a yard if the progress

experience stagnancy and disturbing
Expand agriculture areas if the result is

good and impactful to society
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The data segmentation points in this table were derived from the grouping of informa-
tion through the acquisition of qualitative data (public discourse) regarding the metabolic
rift in the local food system in Bandung City. These segmentation points were obtained by
the Enumerator of the 2022 Buruan SAE Policy Evaluation Research. This study involved
18 underprivileged respondents in 30 districts and aimed to examine the relationship be-
tween urban low-income society and their access to food [38] and food perceptions [34]
through social monitoring methods [8]. Furthermore, the segmentation points for this
table column obtained from the three policy dimensions in the Buruan SAE program were
adjusted to the provisions of the Mayor of Bandung in Circular Letter Number 520/S.E.086
concerning the Implementation of Integrated Urban Agriculture Activities (Buruan SAE,
Healthy Natural Economics) and the normative concept of urban agriculture [39]. Other
segments incorporated in data processing were discussed through concept mapping of the
description based on the indicators in Table 1. These indicators were used as one of the
data matriculation materials for the implementation of Buruan SAE as a policy entity to be
reviewed (Figure 1).

The discussion of results will focus on presenting the analysis and segmentation of
data, specifically related to the implementation of Buruan SAE policy from 2018 to 2022. The
aim is to explain how Bandung City’s urban agricultural policy can be adapted to address
individual rift in urban social metabolism of the public. These two data will demonstrate
the role of urban agriculture in improving access to food and facilitating self-sufficiency.
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Figure 1. Framework-based thinking metabolic social rift of “Buruan SAE”. * = Buruan SAE social di-
mension, ** = Buruan SAE economical dimension *** = Buruan SAE ecological dimension. Each point
in Buruan SAE Policies is a derivative of Derivative Categories taken from Individual Dimensions in
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4. Results

The results present the most relevant data on the metabolism of urban communities
in the context of food self-sufficiency as an outcome of implementing local food systems
and also in line with urban ecology [7,40] of Bandung City. The explanations presented
through tables will guide critical analysis, enabling the contextualization of Buruan SAE
policy instruments within alternative policy forms that analyze specific rifts in social
metabolism [41].

Individual rifts of urban agriculture that appear in the social dimension can be un-
derstood through the perceptions of the lower-class society. This segment of society still
follows the idea of using home terraces, which has emerged as the prevailing discourse
on alternative spatial planning in Bandung City. It aims to address issues, such as urban
density, the impact of expansion on residential areas, and the growth of industry and
service sectors [42]. For the urban lower-class, the growth of industry and service areas
is still closely associated with social relationships within settlements. These settlements
often adhere to slum area spatial policies, such as road repairs, irrigation improvements,
provision of waste sites, and evictions aimed at relocating lower-income society [43]. Policy,
which prioritizes the existing facilities in slum settlements and building structures, includ-
ing security, safety, health, and overall comfort of building structures. Furthermore, the
densely populated settlements in Bandung, characterized by high building coefficients
between 80% to 90%, and the presence of valuable land, especially in core areas designated
for service administration buildings [44], further complicate efforts to create residential
areas equipped with adequate yard gardens. The existence of slum areas with leapfrog
development cases resulting from linearly following the highway line drawn from the city
center [45] also adds to the challenge of establishing residential areas with sufficient yard
space. This situation is further exacerbated by the dominant preference of the lower-income
society to utilize vacant areas not only for gardens but also for warehouses to store goods
in a narrow area, according to the Basic Building Coefficient.

Personal aspirations and initiatives towards socially oriented stimulation, which have
almost passed the average point (56% and 49%), are gaining popularity among urban
lower-class individuals who face below-average environmental conditions, low-incomes,
and low economic development (45% and 49%). This indicates social structure influenced
by the prevailing development discourse focused on public infrastructure and driven by
the PPIPK+’s program. However, this popularity has not yet translated into a widespread
orientation in urban planning and design that prioritizes food self-sufficiency and the
use of yards. It is also confronted with the discourse on improving public infrastructure
based on the ‘orientation without slums’ approach. The lack of integration between the
applied concepts of urban agriculture along with the addition of infrastructure through
PPIPK+, which primarily focuses on the agricultural training for garden groups, creates a
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disconnect. This separation affects the essence of urban agriculture as a means to achieve
self-sufficiency in food availability by procuring infrastructure facilities as part of the city’s
spatial planning efforts. Bandung City government has prioritized subsistence farmers
within the plantation group for development [16], but this approach has not yielded
significant achievements in reducing household expenses, particularly on food [46]. The
contextualization of market schemes based on agricultural costs and certification [47] also
presents obstacles for DKPP to conduct further studies on implementing urban agriculture
in densely populated residential areas. The establishment of successful urban agriculture
initiatives is more feasible through the involvement of investors, who can utilize the ample
vacant land in peri-urban areas for productive agricultural purposes [16] (Figure 2).
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This condition has an impact on the status of food self-sufficiency and the inclination
towards independent food cultivation, which no longer focuses on urban agriculture for
vulnerable members of society, including the lower- and lower-middle-class. There is
instead a discourse based on aspects of affordability, namely, the ability to buy food in the
market rather than produce it themselves [48]. Although urban agriculture is a non-formal
approach to reducing food dependency through exchange transactions and less reliance on
agro-industrial producers [26], it should also prioritize empowering vulnerable societies
to independently determine the flow of food production and consumption [14]. When
implementing policy, it is also necessary to consider social networking factors, which
are closely intertwined with the discourse on prioritizing the economic development of
vulnerable societies. This emphasis is more focused on accelerating economic growth
either through wage-based employment or enhancing independent capital for MSMEs, and
improving the quality of settlements.
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Based on an individual rift in the economic dimension of Buruan SAE policy, the
interest in developing residential aesthetics along with cooperation among urban lower-
class society is influenced by the city’s expansion. Approximately 20% of the sub-districts
are considered extreme slums in urban basin-based settlements. Moreover, the increase
in land prices, driven by variations in land use, adds to the challenge [49]. This creates
a perception that yard engineering in the form of a useful garden takes precedence over
the urban plantation. The discourse on using gardens and parks to address residential
environmental problems in Bandung City with a focus on risks, such as air pollution,
floods, greenhouse emissions, and water scarcity, is considered a priority, accounting for
75% and 60% of the efforts, respectively. In contrast, other disasters, such as limited access
to food due to drainage difficulties, complicated management of clean water access facilities
from underground springs, household waste management, the number of vehicles, and
greenhouse and industrial pollution, are given less priority.

Urban settlement systems, particularly in slum areas, aim to improve the environment
through various patterns [49]. These patterns are focused on enhancing the exchange
of value from raw to processed materials, primarily within the food processing industry
and production schemes. Urban society’s waste generation resulting from the material
production chain is considered a consequence of this system [8].

Buruan SAE’s economic policy aims to reduce dependency on commercial food from
conventional markets by promoting the use of home terraces as green open spaces. This
policy was adopted because backyard plantation schemes have not been able to address
the phenomenon of urban food industrialization. Therefore, agriculture activities have
remained primarily private initiatives for those who can manage the land [40]. Even
the Urban Farmer Group, while contributing to massive food alleviation efforts, cannot
be viewed as a comprehensive solution unless there is a local food system model that
focuses on establishing a household-based food production chain. This approach should
be adjusted to local-scaled economic goals, taking into account the population density of
each city area, and be linked to addressing regional food vulnerability [25].

Although the previous literature mentioned that urban land agriculture initiatives
were carried out by the community, it is necessary to highlight the key societal elements
serving as the main pillars of the continuity regarding Buruan SAE program in respective
regions. After many people, especially homemakers, felt the unsustainable impact of urban
agriculture in 2021–2022 (Post-COVID-19), the function of garden planting and maintenance
activities has been given to an all-in-one government agency named GOBER (Golongan
Bebersih/City Cleaning Officer). This agency, which is responsible for maintaining the
cleanliness of cities in their respective areas, has been assigned to continue the task of caring
for urban agriculture under the direct instructions of sub-district officers.

This finding contradicts the manifestation of agricultural activities in urban settle-
ments, which are often based on hobbies, especially among women. For instance, the
Sa’uyunan Gardens Group, which initially engaged in the processing of garden produce,
faced stagnation due to the absence of certification and a lack of efforts to sustain the initial
agricultural activities led by homemakers. Consequently, more land was taken over by
GOBER [16]. The focus on urban agriculture has shifted towards processed products which
are not fully supported.

The implementation of urban agriculture lacks a local food system design that bridges
the gaps between urban agricultural policy [11,50]. These policies fail to consider the
calculation of commodity production per settlement, leading to public perceptions that
prioritize food availability from nearby markets. The emphasis is placed more on the
appearance of food as a measure of success for economically vulnerable urban individuals.
A more valid solution would involve calculating measured needs and strengthening food
consumption through the closest access point. This approach provides a means to anticipate
limitations in nutrition rather than relying on unpredictable sources and lacking knowledge
about food production through alternative systems. The benefits of the Buruan SAE
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harvest should be distributed to the surrounding society, taking into account the urgency
of receiving the harvested products.

This value also influences the perception of low-income urban individuals, motivating
them to engage in agricultural activities using organic methods. The motivation stems from
considering the costs associated with implementing food agriculture in their settlements,
which has an average value of 52.3%. Therefore, the availability of water in urban areas and
the presence of fertilizing components (fertilizers) are important factors to be taken into
account. These factors complement the absence of fixed prices for residential plantation
crops in each commodity, which is due to the lack of advanced agricultural technology
compared to the food industry scheme typically seen in rural agriculture [51,52]. Further-
more, the absence of a budget allocation for procuring facilities, even with a budget of IDR
100,000,000 from PPIPK+, and the lack of agricultural stimulus per household from DKPP
for urban agricultural activities in densely populated areas, contribute to higher production
costs. This consideration makes the potential income from urban agriculture uncertain.
Therefore, doubts arise among urban raw food producers regarding the consistency of
their agricultural actions. They are concerned that their activities may be discontinued
without providing nutritional and economic benefits during the agricultural process [36],
as experienced by 65% of the respondents (Figure 3).
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Based on individual rift in the ecological dimension, the use of yards less than 10 m2

in area, is the last resort in activating residential plantations in densely populated areas.
According to the data from DPKP3, the percentage of building coefficient utilization in
densely populated residential areas has increased from 42.45% in 2018 to 46.33% in 2020.
Considering the minimal empty spaces mandated for each building unit in the Basic
Building Coefficient, plantations with minimal land are seen as the potential solution
for urban agriculture. Respondents from urban lower-class society preferred planting in
their yards rather than implementing alternative land-efficient agriculture. This choice
was influenced by factors, such as costs and the perceived risks associated with land-
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efficient agriculture systems, which might be difficult to manage, as stated by 69% of
the respondents.

However, despite the importance of utilizing empty spaces, there has been a lack of
planning for the development of land-efficient plantations in line with the Basic Coefficient
of Buildings. This oversight disregards the RPKD DPKP3 document (Household and
Settlement Area, Land and Landscaping Office of the City of Bandung), which serves as
an indicator of service for settlement arrangement and empowerment in slum areas. The
absence of objective adjustments to address the challenges faced by urban lower-class
citizens, who experience a serious metabolic rift, restricts them to utilize only their housing
space [7]. This limitation arises from the weak utilization of low-value buildings due to the
increasing exchange rates and declining soil fertility in urban areas [20].

In line with the absence of a well-defined approach for growing healthy, cost-effective,
and natural crops, various perceptions and objectives have emerged regarding the imple-
mentation of urban agriculture. These perceptions are based on respondents’ understanding
of ecological aspects and predominantly revolve around the cultivation of healthy produce.
This can be achieved using quality organic fertilizers and pesticides that are environmen-
tally friendly, as stated by 59% of the respondents. Furthermore, there is a focus on plant
fertilizers that increase nutrients without synthetic components and the availability of clean
water for natural crop yields (54%). There is also a demand for affordable fertilization
procedures, along with an accessible and cost-effective water supply system (56%).

The overall perception with an average of 56.3% in the category of actualizing indi-
vidual plantings contributions to a local food system highlights the need for a planned
planting method comprising: (1) The Availability System for Organic Agriculture Com-
ponents, which are provided for the low-income society. This can be actualized through
policy instruments focused on the mechanism for providing organic facilities and ensuring
the availability of clean water [10]. The systematic nature of this approach aligns with the
conditions faced by an urban lower-class society, which may struggle to provide organic
agriculture facilities and infrastructure due to the difficulty in manufacturing processes [25]
and the requirement of various complicated components [21].

DKPP needs to consider a decentralized constant supply action driven by the specific
agricultural requirement per region. These requirements differ based on the settlement
density and the average context of the difference in basic coefficient among buildings per
sub-district, and the availability of empty yards; (2) The use of varied oriented planting
systems, driven by different diversity of plant units per region, and supplement needs and
doses depending on the resistance levels [26]. The plant resistance is highly influenced by
factors, such as the temperature and height of the region, which are determined by the geo-
graphical structure of Bandung, characterized by its concave shape; (3) The need for policy
implementation in slum areas on the use of urban residential water and its connection to
agriculture [53]. This requires a specific design for governing access to urban agricultural
water sources along with the provision of supervision and engineering support for afford-
able soil fertility through routine disbursement, such as mulching. The implementation of
routine disbursement should be agreed upon through the collaboration between DKPP and
DPKP3, particularly in terms of clean water facilities for urban agriculture. Additionally,
vacant land areas can be used for the organized regeneration of the biological components
in the soil. This approach is useful for various forms of urban agriculture ranging from
using media pots and yards to hydroponics with the aim of minimizing the expenditure
cost of planting among urban low-income societies.

However, this perception requires the support of more comprehensive policy instru-
ments, namely, Buruan SAE, to address the conditions of slums and ensure access to natural
and human resources needed in supporting urban agricultural actors [29]. This action can
help the residents to organize more measurable food distribution programs and face the
challenges of agroindustrial production through urban agricultural standardization [54].
The previous efforts carried out by the DKPP to transport agricultural produce from the
headquarters led to the perception of centralized governance over empty urban spaces.
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Modeling has been conducted in Bandung City since 2019, leading to centralized
urban agricultural actions and the utilization of land based on the Statement Letter from
the Mayor. This approach has resulted in limited outcomes, primarily focused on the
sharing of yields, without clear objectives regarding the implications of its implementation.
Consequently, conflicts over land usage often occur due to the absence of a legal process
in the use of plantation land during community settlements. This uncertainty has caused
many urban agricultural practices to relocate from their initial location or even cease
altogether due to the unavailability of certain areas. Based on the survey conducted among
low-income citizens, the agricultural cost is influenced by several factors. These include the
availability of free organic pest control (49%), the production of nutritious and undamaged
products (71%), and affordable prices of products for low-income citizens (63%). These
findings highlight the main expectation of urban agricultural actors. With an average rate
of 61%, the survey demonstrated that the respondents prioritized meeting their metabolic
needs rather than focusing solely on the quantity of harvest. This emphasis on meeting
nutritional needs is important, as low-income citizens are often confronted with the risk of
malnutrition and limited access to proper food [7], and little knowledge of nutrition due to
poverty [55].

According to 54% of the respondents, the expansion of urban agriculture in each
residential yard serves as one of the indicators of low-income citizens’ capability to control
the flow of food production. The impact is not the final implication of realizing urban
agriculture, but it can be used as an indicator to eliminate food scarcity because home-
grown products are considered independent production (asset) for each citizen. Therefore,
as the number of home-grown agriculture activities increases, the citizens become more
aware and knowledgeable about various and complex processes. This can improve the
capacity of each citizen to become more independent, efficient, and effective in fulfilling
their nutritional needs [54] (Figure 4).

Based on the findings from social, economic, and ecological aspects, the composition
of the analysis proved that the result can be analyzed from the perspective of individual
rift regarding food access conditions in Bandung City. This analysis was predicated on the
implementation of the Buruan SAE program as the main policy for urban food availability
(Figure 5).

Based on the individual rift’ perspective, there are three dimensions of urban agricul-
tural structure policy: (A) To formulate a policy that reorganizes slum area design, policy
itself must be based on the indicator of development, such as food independence. This
new indicator is related to the performance provided by Bappelitbangda, DPKP3, and
DKPP to low-income citizens from slum areas. The performance can be evaluated based
on the indicator of achievement and success in the Food Availability Program as one of
the objectives in the Sustainable Development Goals of Bandung City; (B) The indicators
to detect threats to city development, such as the risks of natural disasters and economic
vulnerability, are not sufficient. There is also a need to include indicators that reflect the lim-
ited access to food availability and ensure the sustainability of food proportion, production,
and consumption among low-income citizens per district. This will lead to the creation of
alternative economic activities with more concrete objective measures to fulfill the needs
of nutrition for each district; (C) Without understanding the specific requirements for
agricultural activities, such as the quantity of available land area, tools, types, and quantity
of crops, and agriculture design of each district, including Building Covered Ratio, land
alleviation, soil structure, and information about the total size of available space provided
in each settlement from slum areas, urban agriculture cannot be implemented and will only
fulfill report requirements for the government without any real impact to citizens. This will
also lead to more disorganized agriculture activities that waste government funds without
achieving the goal of ensuring food availability in Bandung.
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5. Conclusions

The concept of the metabolic rift was used in this study to analyze the separation
of urban low-income citizens from their food resources. It was also used to assess their
social metabolism, especially in terms of relationships between the two variables. The
consequences resulting from the growth of the business industry and services have a
significant impact on low-income citizens in Bandung City, affecting their ability to access
affordable food resources. The results indicated that the increasing popularity of Buruan
SAE, due to various initiatives, such as citizens’ hobbies and the impact of the COVID-19
pandemic, is insufficient to support the implementation of urban agriculture. This calls
for the improvement of urban agriculture as a consistent and impactful food availability
policy program. The lack of synergy in formulating a food availability policy, combined
with the focus on procurement-oriented infrastructure in urban area development, hinders
the effective implementation of urban agriculture. Consequently, individuals face reduced
opportunities to engage in home agriculture.

Certain aspects related to the condition of residential settlements are not deemed
urgent for the formulation of Buruan SAE policy due to their categorization as subsistence
agriculture [2]. This classification eliminates the opportunity to analyze the production
potential of each agriculture area to upgrade disorganized urban agriculture into a home-
based agribusiness industry. Furthermore, policy should aim to increase participation
from low-income citizens regarding agriculture activities, as their focus currently lies in
acquiring agricultural techniques and meeting economic requirements to pursue an alter-
native livelihood. This orientation is expected to facilitate the formulation of a potentially
exclusive and difficult-to-develop policy based on the concept of food availability.

In the practice of implementing Buruan SAE policy, it is crucial to incorporate a
social monitoring-based design and identify the necessary material assets. Without these
considerations, the policy may become centralized, focusing solely on implementing food
distribution to the surrounding residents and relying heavily on government agencies, such
as Urban Farmers Group. Social metabolism, as an aspect, shows that the perspective of
urban society exploitation has not been significantly affected by the efforts of urbanization’s
renewal. These efforts are not considered a priority as they have no impact on the ability
of urban agricultural farmers (low-income citizens) to understand the mechanism of the
food market. This can be attributed to the lack of regional infrastructure development
customized to the needs of urban agriculture.

This implies the need to view food availability as a superstructural achievement in
overcoming the stagnation of urban agriculture caused by the lack of systemic policy
support [47]. It aligns with the main objective of the local government to reconfigure the
model of urban agriculture in response to the correlation between home agriculture and
its implications for agricultural actors in households [46]. One of the inferences from this
study is that the Buruan SAE program must align with the interest of farmers (low income
citizens), who currently rely on the role of the GOBER agency. This emphasis will enable
the local government to form a policy framework that implements new indicators for urban
areas. Therefore, the local government should form a robust local food resilience system.

The analysis of the individual rift framework provided various insights that can sup-
port policy instruments in strengthening organized urban agricultural efforts for Bandung
City Government. This is required to form a concrete implementation for agricultural
activities practiced by low-income citizens in their respective homes, enabling a transition
to a more centralized, top-down approach in the Buruan SAE program, which currently
lacks specified impacts. Individual rift based on the concept of social metabolism can help
both policymakers and various studies in analyzing the urban policy-making process by
the government, which has limited information regarding various material requirements to
implement urban agricultural programs. This limited knowledge serves as an obstacle to
the active participation of low income citizens in the program.

Additionally, due to the priorities stemming from the impact of the COVID-19 pan-
demic and citizens’ specific hobbies, the extent of participation in this agricultural program
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remains unclear since it can also be considered only as a thematic phenomenon that is
temporal and unsustainable.
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