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ABSTRACt. The COVID-19 is a contagious disease caused by the novel coronavirus,
widely spread throughout the globe. The outbreak of COVID-19 pandemic is a global
health crisis that makes human health vulnerability, affects people’s livelihood, disrupts
and deteriorates the food environment and healthy nutritious food that are essential to
sustain. This paper focuses on the food environment for sustainable healthy foods amidst
COVID-19 outbreak. It provides insights into the challenges that arise in the food
environment for healthy diets during the worldwide lockdown. It also highlights the
opportunities for food environment at this juncture. This article highlights a healthy diet as
a link between the food environment and nutrition. Worldwide, the diversity among
countries due to their cultural, social, political, financial and agricultural potential will be
an alternative pathway to the sustainability in the food environment in order to manage the
epidemiological pandemic crisis in future.
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1 Introduction

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
causes novel coronavirus disease 2019 [1] —so-called COVID-19. It was
recognized in the seafood market in Wuhan, Hubei, China in December 2019,
and declared as a pandemic in March 2020 by World Health Organization [2].
This disease widely spreads in 188 countries and territories have reported over
27.4 million cases with more than 896000 deaths till the first week of September
2020 [3], where these numbers are growing daily. The vector of the coronavirus
is a droplet from coughing and sneezing. The symptom of COVID-19 is like
flue which includes cough, fever, breathing difficulties, sore throat, body aches
[4]. The nature of the diseases is symptomatic (the incubation period varies from
2-14 days) as well as asymptomatic. Yet, there is no treatment or vaccine
developed to combat the COVID-19 pandemic. The scientific world is searching
for novel information and knowledge for management and preventive measure
of this contagious virus outbreak. This disease is not deadly as compared to
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other pandemics such as Ebola virus disease, SARS and MERS [5]. However,
the rapid transmission across the globe has become a major concern for
government authorities and of scientific world. Several measures such as
lockdown, travel ban, limit in transportation and advanced surveillance have
been implemented to check the virus transmission [6] [7]. This disease is the
greatest crisis in21st century which unrivalled humanitarian challenges and
declining the world economy. The multi-facet COVID-19 pandemic has
explored the susceptibility of the food environment. Throughout the world, there
is a significant shortage of food due to disruption of the availability of labour
during lockdown amidst COVID-19 pandemic [8]. Thisis the right time to think
about sustainable and agri-food system at national and international levels
within the food environment for the provision of a healthy diet.

The author investigates on challenges and opportunities in the food
environment (farmers, traders, consumers) amidst COVID-19 outbreak as
shown in fig.1. Subsequently, this article emphasizes on significant issues that
food environment should address on healthy food during the pandemic juncture.
The food security arose as a substantial issue- as agri-food trade indicates
disruption within the supply chain due to lockdown. Next to this, food safety
issue emerged in order to stay away from the transmission of coronavirus within
the food supply chain (producers, retailers & consumers). The requirement of
nutritious diets for strong immunity and protection from infection among the
consumers become a serious issue, as the production of needed products is slow
down. The sustainability of food environment is another significant issue that
should be addressed during the pandemic crisis in order to overcome in an
emergency in future. The multidimensional food management and alternative
food are the major concerns/ opportunities in the outbreak of a pandemic.



1.1. Challenges In Food Environment During Lockdown
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Fig.1. Challenges and opportunities in food environments to provide sustainable healthy foods in
COVID-19 pandemic

a.  Food Security

Worldwide lockdown due to COVID-19 outbreak creates havoc that
significantly constrains the food security by jeopardizing insufficient labour,
transportation, agricultural production, retailers, consumers. The basic concept
of food security is the availability and accessibility of healthy food along with
cultural priority. According to the World Food Summit 1996 “food security
exists when all people, at all-time, have physical and economic access to
sufficient, safe and nutritious food that meets their dietary needs and food
preferences for an active and healthy life” [9]. However, this pandemic scenario
has an adverse impact on food security concerning lesser incomes, limited
availability of food and so on [10]. As per the United Nations [11], the four
aspects of food security such as availability, accessibility, utilization and
stability has been affected due to outbreak of coronavirus disease [12]. The
shortage of required food items, increase price and consumer attitude toward
storing & panic purchasing of foods are the major factors that impact food
accessibility in lockdown. In the resource-poor settings, intake of nutritious and
healthy foods is disastrous as food prices increase substantially with the
proximity of informal market place. As discussed above, the outbreak of
COVID-19 is dying out the food supply as well.

The importance of food security has already been incorporated into the
global policy agenda in global food crisis 2008 [13]. A wide range of conceptual
framework focuses on various dimensions and components such as



accessibility, utilization, sustainability and quality, quantity, cultural
preferences respectively at different levels like the individual, community,
national and international have been implemented for monitoring and evaluation
[14]; [15]; [16]; [17]; [18]; [19]. However, this pandemic crisis, food supply
have been immensely interrupted and people are going bed with hunger. In this
context, Food and Agricultural Organization (FAO) is proposing certain
approaches for expanding emergency and immediate food assistance
programme to the agricultural production via e-commerce for running of the
supply chain [20]. Specific rules and regulations were implemented by China
and Italy in the affected area such as Wuhan and Northern Italy region in the
first month of COVID-19 pandemic to avoid acute food shortage. These
measures are restricting on overcharging, illegitimate trade, and gathering of
huge food products [21]. Likewise, other countries are keeping their food supply
accessible to their population.

b. Food Safety

The scientific world is looking for solid information and strong evidence
on the transmission mode of COVID-19. Though the mode of transmission of
SARS and MERS seemed to be zoonotic [22]. As per the statement of the
European Centre for Disease Prevention and Control (ECDC), the novel
coronavirus is mainly transmitting through respiratory droplets of an infected
individual to another individual [23]. The previous pandemic outbreaks such as
SARS-coronavirus (SARS-CoV) and MERS-coronavirus (MERS-CoV)
revealed that food is not a passage for transmission [24]; [25], and there is no
concluding remark on SARS-CoV 2 (COVID-19) for the same. The
transmission of this virus via food passages are possible if an infected person’s
foodstuff comes in contact with a healthy person, and will touch its mouth, nose
or eyes [26]; [27]. Similarly, fresh foods may susceptible to get infection prior
to frozen and may transmit the disease, as SARS-CoV-1 and MERS remains
contagious in frosty condition [26].

Therefore, food packages vulnerable to coronavirus should be handled
carefully with extensive sanitization to minimize the risk to get trapped in
infection [28]. The Food and Drug Administration (FDA) recommended some
precautionary measures like cleaning and sanitizing of surface for food,
restaurants and kitchens. Besides these other measures like stopped serving
foods, have been implemented by health authorities and restaurants. The
preventive measures are taken to minimize the risk of cross-infection within
foods as recommended by the World Health Organization (WHO), that are
related to preparation practice and handling of food [29]; [30].



c.  Healthy Food

Healthy food provides essential nutrients to the body and maintains good
health. These foods include fruit and vegetable, functional foods and herbs that
can rejuvenate immune function and maintain a healthy immune system. The
healthy immune system helps to minimize the risk of getting trapped to
infectious viruses [31]; [32]. The foods rich in vitamin ‘A’ and ‘C’ play a key
role in enhancing various immune cell function and lower the vulnerable to
infection [33]; [34]. Vitamin A is known as anti-inflammation vitamin and
involved in the development of the immune system, that is effective in the
treatment of various infectious disease such as TB, AIDS, Measles, acute
Pneumonia, enteric infection, malaria [34]. Similarly, vitamin C is an
antioxidant that defends against endogenous and exogenous oxidation and plays
a significant role in enhancing the immune system. This is necessary as it fights
against pathogens and controls viral infections such as acute respiratory tract
infection and pneumonia [35]. Along with these nutritional supplements,
vitamin D and E may boost our resistance to COVID-19 [36].

The traditional medicine is a key player in the treatment of various
contagious viral diseases such as chickenpox, measles, influenza, genital herpes,
hepatitis A, B, C and D [37], AIDS, respiratory diseases and hepatitis [38] and
pneumonia [39] within the natural remedy. The medicinal plants are used in the
treatment of these contagious diseases, at the same time various plant extracts
such as fruits, tubers, shoots are also used as a food stuff that enhances the
immune system. This traditional medicinal knowledge could have an alternative
way for COVID-19. The effect of herbal medicine is significant in treatment of
COVID-19 [40]. The healthy diets such as fruits, nuts, tubers, modified shoots
with supplementary nutrition like vitamins, minerals may be a vehicle to
rejuvenate a healthy immune system to overcome this pandemic.

d. Sustainability of Food Environment

The sustainable food environment encompasses a wide range of systems
such as healthy food and agricultural system, economic and social system and
their interlinked with each other. This food system provides healthy and
nutritious food to all with sustainable practices all over the systems. “The
Agenda 2030 of UN resolution declared 17 global goals for sustainable
development goals (SDGs) to achieve a sustainable future for all. Food
environment plays a vital role in achieving SDG2 that talks about “zero hunger,
achieve food security and improved nutrition, and promote sustainable
agriculture” [41] and SDG12 that talks about “responsible consumption and
production pattern” [42]. The sustainable food environment should be



investigated holistically with various dimensions such as social, environmental
and economic in order to be sustainable.

However, the current food environment is not sustainable. The FAO study
found that worldwide approximately one-third of food produced for human
consumption is lost [43] and nearly 14% of food is lost in various stages such
as agriculture, harvesting and processing before reaching retailer (State of Food
and Agriculture 2019. Moving Forward on Food Loss and Waste
Reduction |[Policy Support and Governance|] Food and Agriculture
Organization of the United Nations, n.d.) [44]. According to United Nations
report 2019, the population of the world could reach 9.7 billion in 2050
(Growing at a Slower Pace, World Population Is Expected to Reach 9.7 Billion
in 2050 and Could Peak at Nearly 11 Billion around 2100, 2019) [45] that may
lead food insecurity. Considering these phenomena, people living with high
population density hunt for animal-based food sources. These animal-based
food sources are key issues in food safety and hygiene, as bats are the host of
SARS-CoV virus.

1.2 Opportunities In Food Environment

The outbreak of COVID-19 pandemic implies the exigency of
reconsidering food environment. Besides the limited food security in the food
environment, there is an opportunity to obtain food.

a.  Multidimensional Food Management

To handle the critical situations in the food environment like loss and
waste of food, we should promote and practice technology. It is necessary for
the equidistributional of food and improves the communication between retailer
and consumers by collecting the real-time data using various technology such
as apps, information and communication technology, big data and artificial
technology. Use of ICT in the food environment could enhance the agri-food
sustainability that increases and improves productivity, food chain coordination
and minimize inefficiency as well as management cost [46]. Green technology
could be implemented for production and process in the food system. Food must
be processed with various technique to transform raw produce into value-added
food that ensures safety and quality life [47] . ICT can revolutionize the food
environment as it has the capacity of adaptability, affordability and accessibility.
It encourages the stakeholders in the supply food chain for easy, quick,
efficiently and accuracy performance. It helps in bridging the communication
gap and improved prediction and monitoring that is useful in fight against
hunger and buil up a sustainable system.



b.  Alternative Food

This is the right time on the food environment for triggering measure that
food supply chain is going on to lower the risk on vulnerable groups. The present
system of food is not sustainable as it is solely dependent on animal-protein
based and other related dimensions such as health and food security and
environmental. The rapid growth of population leads to the growing demand for
proteins and exhaustion of resources. This leads the scientific world to explore
more possibilities of sustainable food sources in order to endure the desired need
[48]. In the meantime, scholars have developed cockroach milk [49] that is a
protein-rich crystalized substance and cockroach flour [50] as a next superfood.
Besides these, microalgae could be the alternative protein sources in the fourth
coming food environment [48].

2 Conclusion

The pandemic burden of COVID-19 outbreak has taught a lesson to the
world. We are still searching for the consequences of humanity in terms of
social, economic and environmental. This pandemic crisis may strengthen the
capability of the food environment to work in an integrated way with other
systems (e.g., health, environment) in a holistic manner. The food environment
becomes more susceptible in interruption to production, distribution and
acquisition. This pandemic threatens the prosperity and wellbeing of the most
vulnerable group of people. There are significant challenges in the
contemporary scenario toward food safety, food security and quality of food as
discussed above.
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