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Abstract—Food security becomes more fragile after a
pandemic covid-19 hit the world. Strengthening Food Systems
should become more prevalent to avoid food insecurity. This
study proposed a combination of social and environmental
welfare impact to the sustainable model of food systems that
should enhance food security after a crisis. The method used is
literature review. Data analysis is using information from
previous research. The new model of food system has enlarged
the food system activities including: production, processing and
packaging, retailing and distribution and consumption. The
sustainable food system model uses an approach of Twin Track
with digital using based on people's behavior and conditions.
Furthermore, the role of cooperation between stakeholders
(government, private sector, and society) in all lines is the key to
strengthening community food security. Their collaboration is
needed to support the implementation of a model for a
sustainable food system. The finding should enriched the
knowledge of food security under complex and rapid changing of
global pressure, especially Covid-19 pandemic.
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I. INTRODUCTION

Various efforts have been made by the government in
tackling the spread of Covid-19. One of them is the Large-
Scale Social Restrictions policy (PSBB). PSBB policy is to
restrict certain activities of residents in an area suspected of
being infected with Covid-19 in such a way as to prevent the
possible spread of Covid-19 [1]. This policy has negative
implications for the welfare of society where the supply of food
needs for the community is decreased [2,3]. The number of
food-insecure villages has increased due to the implementation
of large-scale social restrictions [4]. Furthermore, there has
been an increase in technology-based people's purchasing
power and an accumulation of foodstuffs as food reserves by
the community [3,5].

The Covid-19 pandemic crisis has created a new era of
order. Some precaution can be taken to adapt to the new era
normal situation, especially in the field of food. There are four

ways to act (CB) as a buffer for the program to increase food
availability in the new normal era. The four ways are as
follows [6]: 1) CB1 is an increase in production capacity; 2)
CB2 is development of local food diversification based on local
wisdom and utilization of homestead land through the
sustainable food yard program (P2L); 3) CB3 is strengthening
food reserves and logistics systems to stabilize food supply and
prices; 4) CB4 is modern agricultural development. The
strategy to strengthen food security is carried out through the
development of a sustainable food system model, namely
strengthening the production process to the consumption
process using a socio-ecological approach [4,7-9].

Changes in people's behavior during a pandemic have
resulted in changes to the adaptation of the food system model
becoming more practical. The model innovation is the
interaction of food system activities and their impacts through
the Twin Track approach with digital technology using [10-12].
Synergy from stakeholders is needed to strengthen community
food security. Collaboration between local governments and
other stakeholders is the key to the successful implementation
of a food security policy strategy [12,13], . How to model a
sustainable food system and who are the important
stakeholders who take part in this model are the benchmarks
and objectives in writing this article.

Il. THEORETICAL REVIEW

A. Concept of Twin Track Approach

In accordance with the Instruction of the Minister of Home
Affairs No.1 of 2020, local governments can ensure and
monitor the adequacy of food in their respective regions both in
terms of supply availability and smooth distribution. This
policy was made so that the food needs of the community
during the Covid-19 pandemic were still fulfilled in a
sustainable manner so that the number of people with food
insecurity could be prevented. The implementation of
sustainable management of food security can be done through
the food system activity with the Twin Track approach
[11,14,15].
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Fig. 1. Twin track approach and outcome [15].

The twin track approaches are a food system rehabilitation
activity. These approaches include mitigation and adaptation to
ensure future food security and are available as an interactive
web tool to provide evidence for policymakers in long-term
planning [11]. They are the food system activities and carried
out in two stages, namely rural development/productivity
enhancement and direct and immediate access to food. The
difference between these lies in the goal. The first enhancement
aims to increase productivity and added value from food, while
the second enhancement transfers ownership from consumers
to distributors/consumers. Undertaking these activities leads to
a number of outcomes, which not only contribute to food
security, but also relate to environmental and other social
welfare issues. Food security outcomes are grouped into three
components namely availability, stability, and utilization. Both
the activities system and their outcomes are influenced by the
interacting disaster and socioeconomic drivers and the
environmental, food security and other social outcomes of the
activities feedback to the drivers (Fig 1).

B. The Food System Activities

Activities in the food system are divided into four groups.
Each has its own group of actors who govern each operation.
Some actors (e.g. major supermarkets) span several activities
[15]:

e Producing food involves all operations related to the
processing of raw foodstuffs. Farmers, hunters,
fishermen, various suppliers of production inputs,
including agricultural goods, farm workers and
landowners are key actors.

e Processing and Packaging Food includes the volume
of material that the raw food content (e.g. grain,
vegetables, fruit, animals) undergoes before it is sent for
sale to the retail market. Main players include
intermediaries that buy from suppliers and sell to
processors; managers and employees in manufacturing
and packaging plants; and industry associations that set
standards.

e Retailing and distributing it involves a variety of
intermediaries between suppliers, producers, packers
and the final markets and the many players involved in,
for example, transport, distribution, and warehousing,
advertising, trade and supermarkets.

e Consuming It includes both consumers themselves and
the various actors that concern what they working, such
as market regulators, marketers, consumer groups, etc.

C. The Food Security Outcomes and Their Elements

1) Food availability
e Production = How much and what kinds of food are
accessible through local production.

e Distribution = How food is made (physically
transported) available, in what form, when and to
whom.

e Exchange = How much of the food available is acquired
by exchange processes such as barter, swap,
procurement, or loans.
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2) Food stability
e Affordability = the buying power of households or
societies relative to food prices.

e Allocation = the economic, social
processes that regulate when,
consumers can access food.

and political
where and how

e Preference = Economic, religious or cultural values that
affect the demand of consumers for certain kinds of
food.

3) Food utilization

e Nutritional value = How much of the daily calorie,
vitamin, protein, and micronutrient needs are given by
the food people eat.

e Social value = the social, religious and cultural
functions and benefits food provides.

e Food safety = Toxic contamination when food is grown,
processed and packaged, shipped or marketed; and
foodborne illnesses such as salmonella and CJDD.

I1l. METHODOLOGY

The method used in this research is literature review. Data
analysis is using information from previous research on the
problem of the impact of the spread of Covid-19 on the food
system. The analysis is used to find alternative strategies for
planning sustainable food security because of that. Stand-alone
literature reviews can serve as valuable overviews of a topic for
planning practitioners looking for evidence to guide their
decisions, and therefore their quality can have very real-world
implications. The planning field needs to increase its rigor in
literature reviews [16].

IVV. RESULTS AND DISCUSSION

A. Condition Food System in Covid-19 Pandemic

In the midst of the current Covid-19 pandemic, all aspects
of life tend to lead to new normal conditions. The policy of
large-scale restrictions (PSBB) and regional quarantine
(lockdown) has brought changes to new situations in almost all
aspects of life, including changes in food system activities and
results from production to consumption (upstream to
downstream processes). The Covid-19 pandemic crisis has
created a new era and consequences for food systems. Some of
the significant changes and mitigation strategies in the food
system caused by the Covid-19 pandemic are as follows:

1) Producing: From the production side, farmers and food
producers feel changes in input supply and must also adjust
production protocols to ensure food quality and safety in the
midst of the Covid-19 pandemic, especially in polluted areas.
At this level, the impact caused by Covid-19 and the
adaptation of the food system mitigation model are as follows:

e Decreasing the availability of inputs for crop and
livestock production : availability and timely delivery of
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agricultural inputs at affordable prices by improving the
transportation system [3].

e Reduction of labor: movement of labor to labor-
intensive production areas resulting in labor-saving
technology, and production facility assistance by the
government [5,17].

e Reduction of agricultural extension  support:
development  of  information  technology-based
extension systems that focus on agricultural research
and development activities [3].

Production is the main foundation in the food activity
system so that production facilities, such as agricultural
machinery and equipment, fertilizer and seed subsidies, and
other production support facilities, are a priority for increasing
production. Providing facilities and assistance to the
community aims to improve production performance [4]. The
food commodities produced can be in the form of agricultural,
livestock and fishery products through community
empowerment business activities. At this level, the government
has a role as a policy maker and production facility assistance
provider, the private sector as a third party in the procurement
of goods/services, and the community as the target group for
implementing empowerment programs.

2) Processing and packaging: Food commodities that
have been harvested will be treated according to their
characteristics. Grain will be dried beforehand before being
ground and packed into sacks, eggs will be packed in
cardboard racks, and fish will be chilled and packed in boxes.
Post-harvest handling is carried out by observing health
protocols. Farmers or producers will spray disinfectants on
themselves and post-harvest tools used, use masks/face shields
and gloves, and limit activities and labor. This results in
inefficiency in post-harvest handling, thereby reducing
productivity. The impact that occurs and the mitigation model
at this level is as follows:

e Reduction/ cessation of production: ensuring the

availability of raw materials and labor, proper post-
harvest handling [18,19].

e Increase in the number of layoffs: subsidize companies
to retain workers and provide severance pay in the form
of tax exemptions by companies [3].

e Production and supply of less safe and poor quality
products: increased storage capacity and better
distribution [18,20].

e Less capital required: encourages diversification of
products and markets [4].

e Psychological implications:
consultation and monitoring [3].

implementing  quality

At this level, producers, namely the public and the private
sector who run businesses to produce good quality products,
have a very important role. The government as the formulator

547



ATLANTIS
PRESS

of policies, especially in terms of controlling the safety of the
products produced.

3) Retailing and distribution: Food mobilization will also
undergo several adjustments where there is a pattern of
changing supply lines towards a modern market and an online-
based market. At this level, the impacts and mitigation
adaptations that can be carried out are as follows:

e Food scarcity in urban areas and rising food prices:

strengthening domestic food reserves and supply chains
(logistic system) [21-23].

e Fewer business actors: support and strengthen business
actors as suppliers in order to function properly [3].

e Marketing system slowdown: adopting a new digital-
based marketing system and collaborating with the
private sector in delivery services [10,12].

e Reduced supply and demand for several types of
foodstuffs due to information asymmetry and loss of
paper currency: increasing access to food by vulnerable
people through cash for work schemes and
strengthening the role of the transportation system [20].

This level is a critical level as a determinant of community
food security. Therefore, the government (policy makers), the
private sector (suppliers), and the public (food accessors) must
work together because they are related to one another.
Transactions occur between buyers (people) and sellers
(distributors) digitally with a delivery intermediary (delivery).
This was done to minimize the spread of the Covid-19
pandemic.

4) Consuming: At this level, some changes in
consumption behavior and the ways of adapting to these
changes are as follows:

e Increase in consumption of healthy food: utilization of

food must be improved by taking into account
information on food safety [24].

e Reduction in purchasing power of food in cafes /
restaurants: culinary entrepreneurs diversify their
services by utilizing digital technology [10].

e Increase in food prices: the government controls prices
by strengthening food reserves and the logistics system

(3]
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To support the increase in people's purchasing and
consuming power, the government provides fiscal stimulus and
foodstuffs in the form of assistance, especially for low-income
people who are affected by layoffs. At this level, the
government remains as a policy maker (security and control of
food prices), the private sector (providers of products and
services), and the public (consumers /customers)

B. Alternative Strategies for Sustainable Food System Model

In general, the sustainable food system model changes
according to the behavior and conditions of society. With these
changes, the government is required to make strategic
adjustments to policies related to food at all levels (production
to consumption) so that food security in Indonesia is
guaranteed. According to the “stakeholder value” belonging to
the new ecosystem, both large and small enterprises in the
space sector (space agencies, governments, etc.) and SMEs
from non-space sectors (i.e., start-ups and incubators) have to
be involved in the changing process [12].

Taking into account Indonesia's geographical conditions,
the distribution of its population, and the increasingly inelastic
demand for food in the midst of the COVID-19 pandemic, it is
important if the supply chain can be optimized and a logistic
system can be implemented properly. It is because the logistics
and supply chain sector is the key sector that can maintain the
food security outcome namely availability and stability of
Indonesian food prices. Supply chain and logistics capability
are a key dimension of strengthening and further efforts to
strengthen food security [2,23,25].

The government needs to encourage and facilitate the
logistics sector to run optimally, especially in terms of
providing infrastructure and other special facilities. In addition,
the relationship between stakeholders is a priority so that food
distribution, food availability, and food price stability are
maintained. Local governments can work with food security
councils to formulate food security policies [13]. If there is no
stakeholder role and clear policy support, then strengthening
food security will not occur. The host of governmental and
non-profit relief approaches have been implemented before and
during the Covid-19 pandemic to help alleviate food insecurity,
these strategies have served as temporary “band-aids” [10].
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Fig. 2. Model sustainable food systems framework.

During the Covid-19 pandemic, the local government in
Indonesia took measures to strengthen the sustainable food
security of the society. The sustainable food security model
aims to meet the current and future needs of society (figure 2).
The sustainable food system model is carried out by the
community starting from the production process to
consumption by utilizing digital technology and implementing
health protocols. That model uses the Twin Track approach
with a digital transaction that focuses on activities to improve
agriculture and access to food. The use of digital technology is
an alternative in making faster transactions. It can help increase
effectiveness and efficiency in strengthening food security.
Innovations in the food system directly assist the development
of the agricultural sector [26]. It aims to fulfil the people's food
needs so contribute directly to improving socioeconomic and
environmental welfare.

V. CONCLUSION

The model of a sustainable food system changes according
to people's behavior and conditions by utilizing digital
technology. It has been developed to maintain food security in
the community from producing to consuming. Digital
technology in the food system is a new alternative for fast
transactions so that food security activities become more
effective and efficient. In addition, society can easily distribute,
access and consume food with digital technology. Therefore,
there needs to be infrastructure support and good socialization
from the local government so that a sustainable food system
model can exist so that food security in the community is
maintained in the future . It is because partly rural communities
have not been able to master technology well and the lack of
quality of ASN public services.
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