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ABSTRACT ARTICLE HISTORY
Covid-19 pandemic provided many negative effects on world Received 28 January 2021
economies and people around the world. The covid-19 creates Accepted 13 April 2021
many threats to sustainability of agriculture sector which is very
sensitive because of food supply security needs. First of all, it is
necessary to analyse and comprehend the immediate consequen-
ces of current pandemic on agricultural and food systems in order
to develop necessary actions. The risks, vulnerability, resilience
and systemic shifts of agricultural systems need to be better JEL
understood in order to adapt to covid-19 pandemic. The aim of QO1: Q1; Q18
this paper is to analyse the negative impacts of covid-19 on agri-

culture and food systems by applying vulnerability and resilience

approach by treating covid-19 like global disaster. The concepts

of ‘vulnerability’, and ‘resilience’ which dominates disaster studies

historically initiated after the World War Il were applied to system-

atise literature review. The main input of this paper is systematiza-

tion and grouping of the main measures to enhance resilience of

agriculture systems in the face of covid-19 pandemic based on

recent scientific studies published in 2020. The future research

guidelines are also provided based on conducted systematic lit-

erature review.
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1. Introduction

The severe covid-19 world pandemic started in 2019 and resulted in immediate, ser-
ious human health issues around the world. Quarantines and other restrictions have
been implemented to combat pandemic and these measures are expected to remain
in place for many weeks and months. Vaccination may provide some help but many
risks are still obvious and impact on all sectors of economy is detrimental (Horner,
2020; Patrinley et al., 2020).
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There are many other world-wide efforts aiming to control the pandemics by
restraining movement and interactions of people causing negative economic effects
linked also with functioning of agriculture systems responsible for food supply (Siche,
2020; Timilsina et al., 2020). The covid-19 creates many threats to sustainability of
agriculture sector which is very sensitive because of food supply security needs. There
are also many secondary damaging outcomes of the covid-19 pandemic on sustain-
ability of agricultural systems across the world. There is huge decrease in demand for
eatery and commercial food services, labour restrains, handling and production cap-
acity of food and other agricultural products that have influence on farmers output
reduction (Brewin, 2020; Ceballos et al., 2020; Cranfield, 2020; Poudel & Subedi,
2020). Quarantine measures reduced labour availability for such important farming
activities like sowing vegetable crops, picking fruits etc. (Bochtis et al., 2020; Adhikari
et al,, 2021; Bisht et al., 2020; Cortignani et al., 2020). With the deepening of eco-
nomic crisis cause by world pandemic, these impacts might be even more serious for
agricultural sectors.

The consequences of the world covid-19 pandemic on agriculture sector around
the world require immediate and long-term actions. First of all, it is necessary to ana-
lyse and comprehend the immediate consequences of current pandemic on agricul-
tural and food systems in order to develop necessary actions, therefore, the risks,
vulnerability, resilience and systemic shifts of agricultural systems to adapt to the cur-
rent situation need to be better understood (Boughton et al, 2020; Cattivelli &
Rusciano, 2020; Darnhofer, 2020; Diesner, 2020; Gunther, 2020; Henry, 2020).

Therefore, in this paper the consequences of the world covid-19 pandemic on agri-
culture and food systems were investigated by applying vulnerability and resilience
approach. These concepts ‘vulnerability’, ‘resilience’ are the major theoretical concepts
that are dominating, disaster studies historically after the World War II (Proag,
2014). As covid-19 pandemic can be treated as real disaster, this framework might be
useful in dealing with the effects of covid-19 on agriculture sector. The current scien-
tific literature on covid-19 impacts on agricultural sector was analysed by applying
vulnerability and resilience assessment framework. The main input of this paper is
systematization and grouping of the main measures to enhance resilience of agricul-
ture systems in the face of covid-19 pandemic based on recent scientific studies pub-
lished in 2020.

The rest of the paper is structured in the next way: Sec. 2 introduces data and
methods including conceptual framework; Sec. 3 discusses results of literature review;
Sec. 4 provides generalization of literature review findings; Sec. 5 concludes and
develops future research directions.

2, Methods
2.1. Conceptual framework

The word disaster refers to a abrupt and unpredicted catastrophe notwithstanding of
number of people, countries or the entire world effected. The current world covid-19
pandemic can be treated as disaster or happening having huge potential to create
many losses. This can be defined as well as a hazard or the overall cradle of danger.
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The definite expose of specific valuable things for people to a hazard is defined as a
risk. The risk is usually being treated as the probability of loss. Therefore, the covid-
19 pandemic is a disaster and a realization of hazard.

Vulnerability is being characterized as the degree to which a system or it’s con-
stituent may respond harmfully in the face of hazardous event or disaster. The vul-
nerability concept allows to evaluate the risks connected to the physical, social and
economic consequences resulting from disaster to the system or it’s components
(Proag, 2014).

Concepts of resilience in scientific literature (Moench, 2009) can be grouped
according hard and soft resilience definitions. The hard resilience can be described as
the direct strength of systems when they are placed under the definite pressure under
disaster. Therefore, in case of disaster, resilience can be defined as an inverse of fra-
gility. The rising of resilience of a systems can be achieved by implementing enhance-
ment measures aiming at reduction of probability of system collapse in the face of
disaster. So, with the increase of resilience of the system, the level of damage for a
certain intensity of the hazard, tend to reduce. The concept of soft resilience is linked
to the capacities of the systems to absorb and recover from the hazardous events
without encountering ultimate deviations in the systems functions or/and arrange-
ment. This is linked to adaptive capacity of the system therefore defines the capacities
of the system to adapt to the consequences of disaster.

As both concepts of resilience are valid in case of covid-19 impacts on agriculture,
in this paper the hazards and risks created by covid-19 to agricultural systems need
to be defined, following the analysis of exposure of agricultural systems to physical,
social or economic hazards and related vulnerability of agricultural systems to these
hazards. The resilience of the agricultural systems then will be addressed by assessing
absorptive, adaptive and restorative capacities of the agricultural systems in the con-
text of covid-19 pandemic based on various studies recently conducted around
the world.

2.2. Collecting, preparing and analyzing information

We carried out a systematic literature review in order to consolidate the literature on
covid-19 impact on agriculture. This method is distinguished by a well-documented,
replicable and clear search mechanism that is driven by a theoretical interpretation of
the related phenomenon and enhances the efficacy of the analysis process. To classify
essential publications we applied our conceptual framework in literature search as
well. For finding documents related to covid-19 impact on agriculture in terms of
risks, vulnerability and resilience of agricultural systems, we have identified the fol-
lowing search terms and their combinations: ‘covid-19’, ‘agriculture’, ‘resilience’,
‘vulnerability’, ‘risks’: in all field in CA Web of Science database. We searched for
these academic databases released across the year, including 2020, to cover the full
spectrum of scientific papers. Except sources not related to the covid-19, as well as
excluding duplicate articles in individual searches, we selected 50 documents for ana-
lysis from the 343 sources found. In order to find as many studies on these issues as
possible, a snowballing technique was applied in the next step. While analysing the
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content of publications found during the search, those appropriate for analysing this
article were also reviewed. Additionally, 30 relevant papers were found. The main
findings of literature review performed are provided in results section.

3. Results of systematic literature review
3.1. Hazards and risks of covid-19 in agriculture systems

Based on literature review, the analysis of covid-19 pandemics effects on agriculture
sector can be grouped into farms resilience, agriculture goods supply and demand,
labour regulation, food security and safety, overall economic and social consequence
and international trade issues. (Cranfield, 2020; Darnhofer, 2020; Jambor et al., 2020;
Siche, 2020; Villulla, 2020; Zarei & Rad, 2020). The analysis of these covid-19 effects
is performed based on risk, vulnerability, resilience framework defined above.

The covid-19 can be treated as disaster associated with hazards and risks. Though, a
disaster is a apprehension of hazard, there is no universally concept and agreement
among scholars about the scale of hazard to be qualified as a disaster, however covid-
19 pandemic can be treated as disaster taking into account overall negative impacts
and risks occurred around the world and the number of deaths totalling to almost 2
billion. Thus, based on universal definition of hazard following conceptual framework
provided above for our analysis, the main hazards and risks linked to covid-19 impacts
on agriculture sector are given in Table 1 based on scientific literature review.

As one can see from Table 1, farmers, rural communities and the most valued
issue for them are the main points of reference in assessing risks of agricultural sys-
tems in the face of covid-19 pandemics.

Table 1. Hazards and risks of covid-19 for agricultural systems.

Hazards

Risks

References

Farmers and rural
communities

Goods and services

Environment

Economic development
of the agriculture sector

Social implications

Deaths, diseases, health problems;
stress and trauma for people and
their family and relatives

Losses of agricultural products,
waste of food.

Negative impact on soils, eocystems,
losses of flora and fauna

Food export and import break,
economic crisis, break in
agriculture sector development;
bankruptcy of enterprises, loss of
income, unemployment,
poverty, inequality.

Overall food insecurity and hunger

Abrams & Szefler, 2020; Hossain et al., 2020;
McDonald et al., 2020; Poudel & Subedi,
2020; Singh et al.,, 2020

Brewin, 2020; Cortignani et al., 2020; Harris
et al., 2020; Henry, 2020; Richards &
Rickard, 2020

Huynh et al., 2020; Lal, 2020b; Lal et al.,
2020; McDonald et al., 2020; Rahim &
Rahim, 2020; Saadat et al., 2020;
Zambrano-Monserrate et al., 2020

Ahmed et al.,, 2020; Barcaccia et al., 2020;
Barichello, 2020; Martin, 2020; Mitaritonna
& Ragot, 2020; Neef, 2020; Nicola et al.,
2020; Phillipson et al., 2020

Deaton & Deaton, 2020; Dudek &
Myszkowska-Ryciak, 2020; Kent et al., 2020;
Laborde et al., 2020a, 2020b; Lal, 2020a;
Lal et al., 2020; Neff, 2020; Niles et al.,
2020; Owens et al., 2020; Torero, 2020;
Wolfson & Leung, 2020; Zavaleta-Cortijo
et al.,, 2020

Source: Created by authors.
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First of all covid-19 has created risks associated with deaths, diseases, health prob-
lems, stress and trauma for rural people like to other population groups. Several stud-
ies provided (Abrams & Szefler, 2020; McDonald et al., 2020; Poudel & Subedi, 2020;
Singh et al., 2020) in depth-review of these hazards for farmers and rural commun-
ities including case of suicide of farmers (Hossain et al., 2020).

The covid-19 has impact on losses of farmers goods, especially fresh vegeta-
bles, fruit and milk products. These losses were associated with restrictions
imposed by countries for movement and interactions, labor losses as well as
demand reduction due to closure of restaurants, hotels etc. (Cortignani et al,
2020; Harris et al., 2020; Henry, 2020; Richards & Rickard, 2020).

Negative impact on soils, ecosystems, losses of flora and fauna are anticipated as
major hazard to environment due to covid-19 pandemic (Huynh et al., 2020; Lal,
2020b; Lal et al,, 2020; McDonald et al, 2020; Rahim & Rahim, 2020; Zambrano-
Monserrate et al., 2020).

There are many risks identified by scholars (Ahmed et al., 2020; Barcaccia et al., 2020;
Barichello, 2020; Martin, 2020; Mitaritonna & Ragot, 2020; Neef, 2020; Nicola et al., 2020;
Phillipson et al., 2020) for break of economic development of agriculture sector due to pan-
demic linked to food export and import break, bankruptcy of enterprises, loss of income,
unemployment, poverty, inequality. As pandemic has far reaching influence on inter-
national relationships going outside the agriculture sector, including export restrictions lim-
iting global agricultural products and food trade as well as market access. Agriculture sector
is very interconnected. All see ports and airports that were shut down or massively dimin-
ished capacity of freight for agricultural goods can provide for significant disruptions in glo-
bal supply chains including food and agriculture goods (Ivanov, 2020).

However, most of the studies analysing the impact of covid-19 on agriculture
stressed food insecurity issues like the main consequence of covid-19 disaster by linking
them also with negative health impact to population (Laborde et al., 2020a, 2020b;
Leddy et al., 2020; Neff, 2020; Poudel & Subedi, 2020; Singh et al., 2020); poverty and
social exclusion (Adhikari et al., 2021; Kent et al., 2020; 2020; Marcus et al., 2020; Niles
et al., 2020). Studies carried out in developing Asian countries like India, Malaysia,
Nepal (Adhikari et al., 2021; Bisht et al, 2020; Cattivelli & Rusciano, 2020; Ceballos
et al., 2020; Harris et al., 2020; Kumar et al., 2020a, 2020b) indicated that lockdown
had huge negative effects on attainment of Sustainable Development Goals (SDG)
linked to food and nourishment, i.e. SDG1 and SDG2, especially in least developed and
developing countries due to the deficiency of actions to sustain food production and
ensure food safety and supply security. Food supply security is the key issue as food
supply disruptions may cause severe consequences to people around the world (Torero,
2020). It is necessary to highlight, that food distribution channels in majority of world
countries due to covid-19 pandemic have been highly interrupted by providing negative
influence on the most vulnerable people.

Studies highlighted that during covid-19 pandemic the limited capacities of super-
markets to rapidly restock following unprecedented demand increase due to the panic
buying. There were also a big losses of fresh food like vegetables, fruits and dairy
products due to inability by farmers or agricultural entities to carry them from pro-
duction sites to local markets or logistic problems linked to delivery of agricultural
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products to supermarkets in local cities (Aldaco et al., 2020; Diesner, 2020; Morone
& Imbert, 2020; Naughton, 2020; Unger & Razza, 2018).

3.2. Vulnerability of agricultural systems to Covid-19 pandemic

The concept of vulnerability suggests combination of risk with ability to handle the
negative consequences of disaster. Vulnerability of agriculture systems can be defined
as the degree to which an agricultural system, or it’s constituent can respond harm-
fully in the face of a hazardous event or disaster (Handmer & Dovers, 2009).

For example, people can be ‘vulnerable’ if access to specific resources at various
levels is the furthermost critical issue in maintaining secure livelihood or retrieving
successfully from a hazardous event. The people having good access to main resour-
ces such as financial capital, various management tools, knowledge, know-how and
necessary equipment are able to recover most rapidly and with least consequences for
them in the face of disaster. However, the most vulnerable people in most cases
which are not able to maintain secure livelihood or recover are the poorest one, hav-
ing little choice and access to finances, tools, equipment, knowledge etc. (Proag,
2014). Exposure of farmers and rural communities to a different hazards’ caused by
covid-19 and linked vulnerability analysis areas are provided in Table 2.

As one can see from Table 2 all hazards of covid-19 pandemic can be grouped to
physical, economic, social and environmental hazards and corresponding vulnerability
traits of these hazards exposure in agricultural sector. The studies dealing with covid-
19 pandemic influence on agriculture can also be systematized according to linked
vulnerability analyses performed.

Comparing information provided in Table 2 with information provided in Table 1
where covid-19 hazards were associated to risks, one can notice that the major differ-
ence of qualifying hazards in both tables are linked to the areas of analysis. In
Table 2 hazards are linked to vulnerability analysis of farmers and rural communities
in addressing the similar risks encountered by agricultural systems.

Physical hazards of covid-19 linked to agriculture sector are linked to physical
assets and also includes the potential losses and waste of food as well as well as other
agriculture infrastructures necessary to livelihood of rural communities. These phys-
ical hazards provide for physical vulnerability analysis which aims to assess the risk
confronted by critical facilities, which are necessary for the performance of rural com-
munities in covid-19 pandemic situations, such as emergency services, transport,
communication infrastructure and performance and other vital services. There are
several studies (Barcaccia et al., 2020; Chen et al., 2020; Darnhofer, 2020; Henry,
2020; Siche, 2020; Zhang, 2020) dealing with physical hazards and associated vulner-
ability of farmers and rural communities. The food supply chain is a net linking the
agricultural systems including farms with the consumers, covering production, pack-
aging, supply and distribution as well food storage all being crucial for food safety
and security (Chen et al., 2020). Due to social isolation people flood the supermarkets
providing for serious shortage of certain goods, therefore, the food supply chain sys-
tems must be properly maintained to ensure food security. This food supply chain
depends directly on infrastructure and it’s maintenance.
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Table 2. Exposure of farmers and rural communities to a different physical, social and economic
hazard caused by covid-19 and vulnerability analysis areas.

Hazard

Vulnerability analysis areas

References

Physical hazard

Social hazards

Economic hazards

Physical vulnerability relates to physical assets

and also covers the possible losses and
waste of food as well as well as other
agriculture infrastructures necessary to
livelihood of rural communities.

The main vulnerability analysis includes
examination of the major risks
encountered by critical facilities, necessary
for the safe operations and proper
performance of rural communities in
covid-19 pandemic, like emergency and
other vital services and logistics,
communication and transportation
infrastructures etc.

Social vulnerability relates to the most
vulnerable groups of society in rural areas

The most vulnerability analysis should
address the risk encountered by the most
vulnerable groups include low income and
pour people, old handicapped, lonely
woman, children and livestock

Economic vulnerability relates to the losses in
economic assets and processes of
agricultural systems

The main vulnerability analysis needs to

Barcaccia et al., 2020; Brewin, 2020;

Chen et al., 2020; Darnhofer, 2020;
Diesner, 2020; Henry, 2020; Richards
& Rickard, 2020; Siche, 2020;
Zhang, 2020

Abrams & Szefler, 2020; Ahmed et al.,

2020; Dudek & Myszkowska-Ryciak,
2020; Laborde et al., 2020a, 2020b;
Leddy et al., 2020; Marcus et al.,
2020; Neff, 2020; Owens et al., 2020;
Poudel & Subedi, 2020; Singh et al.,
2020; Zhang, 2020

Adhikari et al., 2021; Ahmed et al.,

2020; Barcaccia et al., 2020; Richards
& Rickard, 2020; Bisht et al., 2020;
Ceballos et al., 2020; Cortignani

address the risk of destruction of physical
and social infrastructures including the
costs of repair or substitution as well as
loss of agriculture production,
unemployment risks, risks to vital services
and income disparities

et al,, 2020; Darnhofer, 2020; Horner,
2020; Kentikelenis et al., 2020;
Laborde et al., 2020a, 2020b; Martin,
2020; Mitaritonna & Ragot, 2020;
Neef, 2020; Nicola et al., 2020;
Phillipson et al., 2020; Poudel &
Subedi, 2020; Pu & Zhong, 2020
Huynh et al., 2020; Lal, 2020b; Lal
et al.,, 2020; McDonald et al., 2020;
Rahim & Rahim, 2020; Saadat et al.,
2020; Villulla, 2020; Zambrano-
Monserrate et al., 2020

Environmental Environmental vulnerability analysis should
hazards examine the risk of destruction of soil,
losses of fauna and flora.

Source: Created by authors.

Social hazards are very important for social vulnerability dealing with covid-19
impact on the most vulnerable groups of society in rural areas like low income and
pour people, alone women with children, handicapped persons, old people and live-
stock. The covid-19 has the most severe impacts on these groups of people. The most
studies (Dudek & Myszkowska-Ryciak, 2020; Leddy et al., 2020; Marcus et al., 2020;
Neff, 2020; Owens et al., 2020) dealing with social issues of covid-19 in agriculture
have highlighted the negative impact of food risks to pour people and homeless peo-
ple as well as negative health consequences to most vulnerable people groups
(Abrams & Szefler, 2020; Poudel & Subedi, 2020; Singh et al., 2020). Some authors
(Ahmed et al., 2020; Laborde et al., 2020a, 2020b) noticed that poverty and food inse-
curity is expected to grow dramatically due to Covid-19 pandemic.

Economic hazards were addressed by most of studies (Barcaccia et al., 2020;
Cortignani et al., 2020; Horner, 2020; Kentikelenis et al., 2020; Nicola et al., 2020;
Phillipson et al., 2020) and these are mostly linked to examination of the possible
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losses in economic assets and processes of agricultural systems. The economic vulner-
ability analysis deals with the risks of destruction of physical and social infrastruc-
tures and related cost of repair, linked losses of agriculture products and income
losses due to labour restrictions and shortages (Darnhofer, 2020; Pu & Zhong, 2020;
Richards & Rickard, 2020), unemployment risks (Ceballos et al., 2020; Cortignani
et al., 2020; Martin, 2020; Mitaritonna & Ragot, 2020; Neef, 2020); risks to vital serv-
ices and income disparities (Adhikari et al., 2021; Ahmed et al.,, 2020; Bisht et al.,
2020; Laborde et al., 2020a, 2020b; Poudel & Subedi, 2020).

Environmental vulnerability analysis should examine the risk of destruction of soil,
losses of fauna and flora and addresses environmental hazards of covid-19. The main
studies in this area deal with damages to soil (Huynh et al., 2020; Lal, 2020b; Lal
et al, 2020; Zambrano-Monserrate et al, 2020) and influence on pollution
(McDonald et al., 2020; Villulla, 2020) including reduction of GHG emissions.

The performed analysis of physical, social, economic and environmental vulner-
ability of agriculture sector exposed to covid-19 hazards allows further to systematize
studies based on analysis of measures to increase resilience and mitigate vulnerability
of agricultural systems to covid-19 pandemic.

3.3. Resilience of agriculture systems to Covid-19 pandemic

The agriculture system resilience depends on three main capacities which are inbuilt
in agriculture systems: absorptive, adaptive and restorative capacities (Vale &
Campanella, 2005).

Absorptive capacity of the systems can be defined as endogenous feature of the
system which reveals the capability of the defined system or structure to absorb the
disruptive effect of specific disaster. Adaptive capacity of the system is dynamic ability
of the system to change endogenously and to adapt successfully to the consequences
of disaster. The restorative capability of the system is the capability of the system to
recover after disaster. This capacity is linked to dynamic activities by various bodies
which are exogenous to the system (Proag, 2014).

In Table 3 absorptive, adaptive and recovery capacities of agricultural systems and
recovery efforts are thoroughly described.

As one can see from Table 3, the absorptive, adaptive and restorative capacities of
agriculture systems are systematized based on efforts required and time frame
required to takeover with negative effects of covid-19 disaster.

Absorptive resilience capacity of agricultural systems is endogenous and linked to
absorbing the influence of system disorder with little effort immediately in face of dis-
aster like covid-19. The example of absorptive capacity or resilience can be the avail-
ability of food storage that can be used to ensure food supply security under various
restrictions which might cause food supply disruptions under covid-19 pandemic
(Galanakis, 2020; Roy, 2020; Zarei & Rad, 2020). The studies stressed the need for bet-
ter food self-sufficiency due to the bans of food exports from foreign countries. In
Malaysia, the covid-19 outbreak provided the assessment of resilience of country agri-
culture systems, as particularly effected was the Malaysian paddy industry. Malaysia
imports over 30% and the rise of the prices for rice during pandemic was alarming.
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Table 3. Resilience capacities of agriculture systems in face of covid-19 pandemic.

Impact on agriculture systems

Main components

Capabilities Absorptive

Adaptive

Restorative

The main features
of capacities

Acts immediately in face
of disaster by absorbing
the negative impacts of
system with small or
no effort.

Food Storage that can be
used to ensure food
supply security under
various restrictions
which might cause food
supply disruptions

Automatic absorption of
negative impacts

Examples

Required efforts

Time frame Vital just in the initial
phases of food
supply disruption
References Galanakis, 2020; Roy, 2020;

Zarei & Rad, 2020

Necessary actions taken after the

disaster, to ensure the
recovery of the system

New business options for
farmers under various
restrictions like electronic
commerce and
contactless deliveries

Just internal efforts
are necessary

Important just during initial
phase of disruption of
food supply

Adnan & Nordin, 2020; Bhavani

& Gopinath, 2020; Cattivelli &

Rusciano, 2020; Henry, 2020;

Capability of the agriculture
system to be repaired
easily after disaster

Governmental subsidies to
cover losses of farmers
encountered during
pandemic due to fresh
food loses or
labor shortages

Often external efforts
are necessary

It short term the repair of the
system is not possible

Boughton et al., 2020;
Kentikelenis et al., 2020;
Petetin, 2020; Pu & Zhong,

Lal et al., 2020; Sukhwani
et al.,, 2020; Zimmerer & de
Haan, 2020

2020; Timilsina et al., 2020

Source: Created by authors.

Adaptive resilience capacity of agriculture systems is related to internal actions
taken after the disaster, to go for recovery and to adapt to covid-16 impacts. The
example can be new business models (Adnan & Nordin, 2020; Bhavani & Gopinath,
2020; Henry, 2020; Lal et al., 2020) and supply chains modifications, urban-rural part-
nerships and other innovations (Cattivelli & Rusciano, 2020; Sukhwani et al., 2020;
Zimmerer & de Haan, 2020) implemented by farmers to deal with various restrictions
imposed by the government.

Restorative resilience of agriculture system is linked to exogenous efforts like gov-
ernmental or international subsidies channeled to cover losses of farmers encountered
during pandemic due to reduction of food demand, fresh food loses or labor short-
ages (Boughton et al., 2020; Kentikelenis et al., 2020; Petetin, 2020; Pu & Zhong,
2020; Timilsina et al., 2020).

Several studies conducted in various countries stressed that family-based subsist-
ence farming systems provided for better results comparing to market-based commer-
cial framing systems during covid-19 pandemics (Bisht et al., 2020; Boughton et al,,
2020; Cattivelli & Rusciano, 2020; Zimmerer & de Haan 2020).

The conducted analysis of literature on covid-19 outbreak impact on agriculture in
the risk-vulnerability-resilience framework allowed to define and group the main
measures and policies necessary to increase resilience of agriculture systems to global
pandemic summarized in next section of paper.

4. Synthesis and discussion of results

There are various ways to increase resilience of agricultural systems to covid-19. The
systematic literature review of recent studies dealing with covid-19 pandemic impacts
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on agriculture systems allowed to define and systematise the main actions targeting
enhancement of resilience.

The measures to enhance the resilience of unofficial food supply chains using agro-
biodiversity and such social innovations as the authorisation of social groups in pro-
viding cooperation of urban and rural communities were found as very effective in
some South American nations, as the disturbances caused by the global covid-19 pan-
demic highlighted the importance of agrobiodiversity to increase the resilience of
unofficial food chains (Zimmerer & de Haan, 2020).

Though restrictive measures against the increase of covid-19 infection have serious
negative effect on workforce in agriculture sector and food safety, the study by
Bochtis et al. (2020) assessed the influence of covid-19 on agricultural labor in US
and suggested several strategies to address these risks. The occupations in agriculture
sector having the highest risks were identified and measures to protects workers were
identified for these professions. Several control measures were identified as very rele-
vant to increase the resilience of agriculture sector and safeguard farmers were pro-
posed like physical distancing, protection equipment and hygiene.

Pulighe and Lupia (2020) proposed to enlarge farming activities, to ensure farming
in the urban sites to enhance resiliency of food systems delivering fresh products to
urban areas and several measures of management of urban and natural resources
were elaborated. Some authors (Bhavani & Gopinath, 2020; Lal, 2020a; Sukhwani
et al,, 2020) argue that after pandemic food supply will not be able to match local
demand. The innovative farming measures to enhance resilience of food supply sys-
tems are still vital in most cases. Though, innovative farming measures will not be
able to ensure fully food supply safety, it will provide for shaping more resilient food
supply systems for the future (Gunther, 2020).

The reduction in food security during covid-19 contagion is caused by reduced cap-
acity of special agencies that provides important food social safety nets for vulnerable
groups of population. Such institutions like food banks and school feeding programs
have problems during covid-19 pandemic due to various restrictions imposed by the
governments aiming to control pandemic, therefore state support is necessary to estab-
lish safety nets and to protect food supply chains during the covid-19 disease and after-
wards (Boughton et al., 2020; Hobbs, 2020; Petetin, 2020; Timilsina. et al., 2020).

Another important issue is food waste management enhancement which is crucial
during pandemic (Aldaco et al., 2020; Jribi et al., 2020; Morone & Imbert, 2020;
Neumeyer et al., 2020).

Labour availability problems in agriculture sector were very obvious during covid-
19 pandemics, as labour was constrained in many countries due to imposed quaran-
tines and there are losses of workforce due to covid-19 deaths and illness. Taking
into account, that in livestock and horticulture farms, the planting and harvesting of
crops requires a lot of labour taking into account seasonally, the actions for dealing
with labour scarcities and creating safe working environments for workers and the
community members are necessary to evade catastrophic outcomes for future supply
systems during pandemics. It is important to ensure labour availability for agricul-
tural systems or increase capacities of agricultural systems to adapt to situations of
quarantines (Bochtis et al., 2020; Cortignani et al., 2020; Martin, 2020; Neef, 2020).
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Enhancement measures

References

Technical
measures

Organizational

Various technical solutions aiming to enhance

the level of functional performance of
agriculture sector infrastructures. Usually the
simple design of infrastructure has a bigger
absorptive capability and it can be easier for
such systems to adapt and it is easier to
repair them. The measures like smart
packaging system and other innovations in
food supply chain can be good example.

Organizations and institutions in agriculture sector

Bochtis et al., 2020; Chen et al., 2020;
Gunther, 2020; Henry, 2020; Hobbs,
2020; Lal, 2020a; Pulighe & Lupia, 2020

Aldaco et al., 2020; Barichello, 2020;

measures need to select a necessary recovery effort, Bhavani & Gopinath, 2020; Bisht et al.,
considering available absorptive, adaptive, and 2020; Bochtis et al., 2020; Boughton
restorative capabilities of the agriculture et al., 2020; Cortignani et al., 2020;
system. It is necessary to compare costs of Diesner, 2020; Jribi et al., 2020; Laborde
recovery with the speed of recovery and to et al.,, 2020a, 2020b; Martin, 2020;
select relevant actions selected based on time Naughton, 2020; Neef, 2020; Neumeyer
of recovery. The new management et al., 2020; Patrinley et al., 2020;
approaches, innovations and entrepreneurship Sukhwani et al., 2020; Zhang et al.,
in farms and other agricultural entities are also 2020a; Zimmer & de Haan, 2020
very useful. Urban-rural partnerships, improved
legal regulations of labor, international trade
regulations can be good example.

Economic The market prices act automatically and regulate Kentikelenis et al., 2020; Richards &

measures demand for threatened agricultural goods Rickard, 2020; Roy, 2020; Timilsina
during pandemic. Banning such price et al,, 2020; Villulla, 2020; Zhang, 2020
increases are negative impact on resilience as
they diminish the absorptive and adaptive
capabilities of system resilience provided by
the market mechanisms, however economic
support measures and state aid for farmers to
survive during pandemic are useful.

Social The strong communities developed in rural areas Boughton et al.,, 2020; Cattivelli &
measures can enhance the social resilience capacities of Rusciano, 2020; Gunther, 2020; Hobbs,

agricultural systems. Usually in the case of
disaster and afterwards, neighbours pool their
resources, survive during pandemic more
easily and start rebuilding as government aid
always come with delay.

2020; Morone & Imbert, 2020; Petetin,
2020; Roy, 2020; Timilsina et al., 2020;
Zimmerer & de Haan, 2020

Source: Created by authors.

Food export restrictions have negative influence on current agricultural

productivity and in future seasons as well. The suitable domestic substitutes
can be found but this needs time. Countries try to explore more domestic ‘food
sovereignty’ seeking to coupe with domestic food security linked to covid-19.
These measures provide important implications for present globalized agricul-
tural and food trading schemes (Barcaccia et al., 2020; Horner, 2020, Pu &
Zhong, 2020).

Actions for enhancement of agriculture systems resilience to covid-19 can be
grouped into technical, organizational, economic and social measures and summar-
ized in Table 4.

As one can see from grouping measures aiming to enhance resilience of agriculture
systems to covid-19 disaster, the organizational measures are dominant in recent
studies dealing with covid-19 impacts on agriculture systems. Social measures were
also found to be effective especially in developing countries.
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5. Conclusions

The covid-19 pandemic has a big negative influence on agriculture sector. Food
safety and security were greatly threatened due restrictions on mobility, interaction
of people and reduced purchasing power of people. The most vulnerable groups of
population were affected mostly. Therefore, the measures taken by governments to
stop the spread of the Corona-19 virus, first of all influenced negatively global food
supply systems.

The analysis of literature in the risk-vulnerability and resilience of agriculture sys-
tems in the face of covid-19 showed that the resilience of food systems needs to be
enhanced by implementing technical, economic and measures. All these policies and
measures first of all need to safeguard the health and food supply security of
world population.

Technical measures aiming to improve the functional performance level of the
infrastructure in agriculture sector are necessary to enhance physical resilience.
Organizations and institutions in agriculture sector need to take necessary recovery
efforts, considering the absorptive, adaptive, and restorative capabilities of the agricul-
tural systems. It is obvious that the market forces via price mechanisms involuntarily
reduce the demand of rare agricultural goods and match supply with demand during
pandemic and the banning on such price increases has negative impact on resilience
of agriculture systems by diminishing their absorptive and adaptive capabilities of
resilience provided by the market price system. However, economic support and sub-
sidies in face of economic losses of farmers allows to recover faster after disaster and
are welcomed. The strong communities developed in rural areas can enhance the
social resilience capacities of agricultural systems as strong communities pool their
resources and survive during pandemic more easily and start rebuilding as govern-
ment aid always come with delay.

Covid-19 pandemics just deepened prevailing economic and social inequalities
around the people and differences in resilience of agricultural systems around the
world as well as revealed the need for the enhancement of social nets dependent on
income generation and stability of agriculture sector workers.

The current study has limitations as it aims to capture just general and fast effects
of the covid-19 disaster on agricultural systems in the widest sense. The future
research is necessary to investigate how various market disruptions of food supply
affect small and larger scale farms, dependent on the volatile market prices and sup-
ply chains disruptions. The negative effects on food security need to be investigated
further to define necessary changes in food systems to increase their resilience. Also,
the wider impacts of covid-19 on other producers in different sectors, industries and
regions need to be investigated. It is also necessary to explore father how the size of
the farm, technological equipment available, production modes and practices provides
for increase resilience of farms and what are the best policy measures for boosting
resilience of agricultural systems.

ORCID
Tomas Balezentis (®) http://orcid.org/0000-0002-3906-1711



ECONOMIC RESEARCH-EKONOMSKA ISTRAZIVANJA 541

References

Abrams, E. M., & Szefler, S. J. (2020). COVID-19 and the impact of social determinants of
health. The Lancet Respiratory Medicine, 8(7), 659-661. https://doi.org/10.1016/S2213-
2600(20)30234-4

Adhikari, J., Timsina, J., Khadka, S. R., Ghale, Y., & Ojha, H. (2021). COVID-19 impacts on
agriculture and food systems in Nepal: Implications for SDGs. Agricultural Systems, 186,
102990. https://doi.org/10.1016/j.agsy.2020.102990

Adnan, N., & Nordin, S. M. (2020). How COVID 19 effect Malaysian paddy industry?
Adoption of green fertilizer a potential resolution. Environment, Development and
Sustainability. https://doi.org/10.1007/s10668-020-00978-6

Ahmed, F., Ahmed, N., Pissarides, C., & Stiglitz, J. (2020). Why inequality could spread
COVID-19. The Lancet. Public Health, 5 (5), e240. https://doi.org/10.1016/S2468-
2667(20)30085-2

Aldaco, R., Hoehn, D., Laso, J., Margallo, M., Ruiz-Salmén, J., Cristobal, J., Kahhat, R,
Villanueva-Rey, P., Bala, A., Batlle-Bayer, L., Fullana-I-Palmer, P., Irabien, A., & Vazquez-
Rowe, I. (2020). Food waste management during the COVID-19 outbreak: A holistic cli-
mate, economic and nutritional approach. Science of the Total Environment, 742, 140524.
https://doi.org/10.1016/j.scitotenv.2020.140524

Barcaccia, G., D’Agostino, V., Zotti, A., & Cozzi, B. (2020). Impact of the SARS-CoV-2 on the
Italian agri-food sector: An analysis of the quarter of pandemic lockdown and clues for a
socio-economic and territorial restart. Sustainability, 12(14), 5651. https://doi.org/10.3390/
sul2145651

Barichello, R. (2020). The COVID-19 pandemic: Anticipating its effects on Canada’s agricul-
tural trade. Canadian Journal of Agricultural Economics/Revue Canadienne D’agroeconomie,
68(2), 219-224. https://doi.org/10.1111/cjag.12244

Bhavani, R. V., & Gopinath, R. (2020). The COVID19 pandemic crisis and the relevance of a
farm-system-for-nutrition approach. Food Security, 12(4), 881-884. https://doi.org/10.1007/
s12571-020-01071-6

Bisht, I. S., Rana, J. C., & Ahlawat, S. P. (2020). The future of smallholder farming in India:
Some sustainability considerations. Sustainability, 12(9), 3751. https://doi.org/10.3390/
sul2093751

Bochtis, D., Benos, L., Lampridi, M., Marinoudi, V., Pearson, S., & Serensen, C. G. (2020).
Agricultural workforce crisis in light of the COVID-19 pandemic. Sustainability, 12(19),
8212. https://doi.org/10.3390/su12198212

Boughton, D., Goeb, J., Lambrecht, 1., Mather, D., & Headey, D. D. (2020). Strengthening
smallholder agriculture is essential to defend food and nutrition security and rural liveli-
hoods in Myanmar against the COVID-19 threat: Elements for a proactive response. The
International Food Policy Research Institute, 2, 1-11. https://doi.org/10.2499/p15738coll2.
133687

Brewin, D. G. (2020). The impact of COVID-19 on the grains and oilseeds sector. Canadian
Journal of Agricultural Economics/Revue Canadienne D’agroeconomie, 68(2), 185-188.
https://doi.org/10.1111/cjag.12239

Cattivelli, V., & Rusciano, V. (2020). Social Innovation and Food Provisioning during Covid-
19: The Case of Urban-Rural Initiatives in the Province of. Sustainability, 12(11), 4444.
https://doi.org/10.3390/sul2114444

Ceballos, F., Kannan, S., & Kramer, B. (2020). Impacts of a national lockdown on smallholder
farmers’ income and food security: Empirical evidence from two states in India. World
Development, 136, 105069. https://doi.org/10.1016/j.worlddev.2020.105069

Chen, S., Brahma, S., Mackay, J., Cao, C., & Aliakbarian, B. (2020). The role of smart packag-
ing system in food supply chain. Journal of Food Science, 85(3), 517-525. https://doi.org/10.
1111/1750-3841.15046


https://doi.org/10.1016/S2213-2600(20)30234-4
https://doi.org/10.1016/S2213-2600(20)30234-4
https://doi.org/10.1016/j.agsy.2020.102990
https://doi.org/10.1007/s10668-020-00978-6
https://doi.org/10.1016/S2468-2667(20)30085-2
https://doi.org/10.1016/S2468-2667(20)30085-2
https://doi.org/10.1016/j.scitotenv.2020.140524
https://doi.org/10.3390/su12145651
https://doi.org/10.3390/su12145651
https://doi.org/10.1111/cjag.12244
https://doi.org/10.1007/s12571-020-01071-6
https://doi.org/10.1007/s12571-020-01071-6
https://doi.org/10.3390/su12093751
https://doi.org/10.3390/su12093751
https://doi.org/10.3390/su12198212
https://doi.org/10.2499/p15738coll2.133687
https://doi.org/10.2499/p15738coll2.133687
https://doi.org/10.1111/cjag.12239
https://doi.org/10.3390/su12114444
https://doi.org/10.1016/j.worlddev.2020.105069
https://doi.org/10.1111/1750-3841.15046
https://doi.org/10.1111/1750-3841.15046

542 D. STREIMIKIENE ET AL.

Cortignani, R., Carulli G., & Dono, G. (2020). COVID-19 and labour in agriculture:
Economic and productive impacts in an agricultural area of the Mediterranean. Italian
Journal of Agronomy, 15, 172-181.

Cranfield, J. A. L. (2020). Framing consumer food demand responses in a viral pandemic.
Canadian Journal of Agricultural Economics/Revue Canadienne D’agroeconomie, 68(2),
151-156. https://doi.org/10.1111/cjag.12246

Darnhofer, I. (2020). Farm resilience in the face of the unexpected: Lessons from the COVID-
19 pandemic. Agriculture and Human Values, 1, 3.

Deaton, B. J., & Deaton, B. J. (2020). Food security and Canada’s agricultural system chal-
lenged by COVID-19. Canadian Journal of Agricultural Economics/Revue Canadienne
D’agroeconomie, 68(2), 143-149. https://doi.org/10.1111/cjag.12227

Diesner, D. (2020). Self-governance food system before and during the Covid-crisis on the
example of CampiAperti, Bologna, Italy. Interface: A Journal for and about Social
Movements, 12, 266-273.

Dudek, H., & Myszkowska-Ryciak, J. (2020). The prevalence and socio-demographic correlates
of food insecurity in Poland. International Journal of Environmental Research and Public
Health, 17(17), 6221. https://doi.org/10.3390/ijerph17176221

Galanakis, C. M. (2020). The food systems in the era of the coronavirus (COVID-19)
Pandemic Crisis. Foods, 9(4), 523. https://doi.org/10.3390/foods9040523

Gunther, A. (2020). COVID-19: Fight or flight. Agric. Human Values, 1, 1.

Handmer, J., & Dovers, S. (2009). A typology of resilience: Rethinking institutions for sustain-
able development. In The Earthscan reader on adaptation to climate change (pp. 187-210).
London, UK: Earthscan.

Harris, J., Lutz, D., Arshad, A. H., Ramakrishnan, M. N., & Srinivasan, R. (2020). Food system
disruption: initial livelihood and dietary effects of COVID-19 on vegetable producers in
India. Food Security, 12(4), 841-851. https://doi.org/10.1007/s12571-020-01064-5

Henry, R. (2020). Innovations in agriculture and food supply in response to the COVID-19
pandemic. Molecular Plant, 13(8), 1095-1097. https://doi.org/10.1016/j.molp.2020.07.011

Hobbs, J. E. (2020). Food supply chains during the COVID-19 pandemic. Canadian Journal of
Agricultural Economics/Revue Canadienne D’agroeconomie, 68(2), 171-176. https://doi.org/
10.1111/cjag.12237

Horner, R. (2020). Towards a new paradigm of global development? Beyond the limits of
international development. Progress in Human Geography, 44 (3), 415-436. https://doi.org/
10.1177/0309132519836158

Hossain, M., Purohit, N., Sharma, R., Bhattacharya, S., McKyer, E. L. J., & Ma, P. (2020).
Suicide of a farmer amid COVID-19 in India: Perspectives on social determinants of sui-
cidal behavior and prevention strategies;.

Huynh, H. T., de Bruyn, L. A. L., Wilson, B. R., & Knox, O. G. (2020). Insights, implications
and challenges of studying local soil knowledge for sustainable land use: a critical review.
Soil Research, 58(3), 219-237. https://doi.org/10.1071/SR19227

Ivanov, D. (2020). Predicting the impacts of epidemic outbreaks on global supply chains: a
simulation-based analysis on the coronavirus outbreak (COVID-19/SARS-CoV-2) case.
Transportation Research. Part E, Logistics and Transportation Review, 136, 101922. https://
doi.org/10.1016/j.tre.2020.101922

Jambor, A., Czine, P., & Balogh, P. (2020). The impact of the coronavirus on agriculture: First
evidence based on global newspapers. Sustainability, 12(11), 4535. https://doi.org/10.3390/
sul2114535

Jribi, S., Ben Ismail, H., Doggui, D., & Debbabi, H. (2020). COVID-19 virus outbreak lock-
down: what impacts on household food wastage? Environ. Environment, Development and
Sustainability, 22(5), 3939-3955. https://doi.org/10.1007/s10668-020-00740-y

Kent, K., Murray, S., Penrose, B., Auckland, S., Visentin, D., Godrich, S., & Lester, E. (2020).
Prevalence and Socio-Demographic Predictors of Food Insecurity in Australia during the
COVID-19 Pandemic. Nutrients, 12(9), 2682. https://doi.org/10.3390/nul12092682


https://doi.org/10.1111/cjag.12246
https://doi.org/10.1111/cjag.12227
https://doi.org/10.3390/ijerph17176221
https://doi.org/10.3390/foods9040523
https://doi.org/10.1007/s12571-020-01064-5
https://doi.org/10.1016/j.molp.2020.07.011
https://doi.org/10.1111/cjag.12237
https://doi.org/10.1111/cjag.12237
https://doi.org/10.1177/0309132519836158
https://doi.org/10.1177/0309132519836158
https://doi.org/10.1071/SR19227
https://doi.org/10.1016/j.tre.2020.101922
https://doi.org/10.1016/j.tre.2020.101922
https://doi.org/10.3390/su12114535
https://doi.org/10.3390/su12114535
https://doi.org/10.1007/s10668-020-00740-y
https://doi.org/10.3390/nu12092682

ECONOMIC RESEARCH-EKONOMSKA ISTRAZIVANJA 543

Kentikelenis, A., Gabor, D., Ortiz, I., Stubbs, T., McKee, M., & Stuckler, D. (2020). Softening
the blow of the pandemic: Will the International Monetary Fund and World Bank make
things worse? The Lancet. Global Health, 8(6), €758-e759. https://doi.org/10.1016/S2214-
109X(20)30135-2

Kumar, A., Arabinda, K. P., & Shalander, K. (2020a). How Indian agriculture should change
after COVID-19. Food Security, 12(4), 837-840. https://doi.org/10.1007/s12571-020-01063-6

Kumar, A., Padhee, A. K., & Kumar, S. (2020b). How Indian agriculture should change after
COVID-19. Food Security, 135, 1-4.

Laborde, D., Mamun, A., & Parent, M. (2020a). COVID-19 food trade policy tracker [dataset].
International Food Policy Research Institute (IFPRI). https://www.ifpri.org/project/covid-19-
food-trade-policy-tracker

Laborde, D., Martin, W., Vos, R. (2020b). Poverty and food insecurity could grow dramatically
as COVID-19 spreads. Blog published by the International Food Policy Research Institute
(IFPRI). https://www.ifpri.org/blog/poverty-and-foodinsecurity-could-grow-dramatically-covid-
19-spreads

Lal, R. (2020a). Home gardening and urban agriculture for advancing food and nutritional
security in response to the COVID-19 pandemic. Food Security, 12(4), 871-876. https://doi.
org/10.1007/s12571-020-01058-3

Lal, R. (2020Db). Soil science beyond COVID-19. Journal of Soil and Water Conservation.,
75(4), 79A-81A. https://doi.org/10.2489/jswc.2020.0408A

Lal, R, Brevik, E. C.,, Dawson, L., Field, D., Glaser, B., Hartemink, A. E., Hatano, R., Lascelles,
B., Monger, C., Scholten, T., Singh, B. R., Spiegel, H., Terribile, F., Basile, A., Zhang, Y.,
Horn, R., Kosaki, T., & Sanchez, L. B. R. (2020). Managing soils for recovering from the
COVID-19 pandemic. Soil Systems, 4(3), 46. https://doi.org/10.3390/soilsystems4030046

Leddy, A. M., Weiser, S. D., Palar, K., & Seligman, H. (2020). A conceptual model for under-
standing the rapid COVID-19-related increase in food insecurity and its impact on health
and healthcare. The American Journal of Clinical Nutrition, 112 (5), 1162-1169. https://doi.
org/10.1093/ajcn/nqaa226

Marcus, T. S., Heese, J., Scheibe, A., Shelly, S., Lalla, S. X., & Hugo, J. F. (2020). Harm reduc-
tion in an emergency response to homelessness during South Africa’s COVID-19 lockdown.
Harm Reduction Journal, 17(1), 60. https://doi.org/10.1186/s12954-020-00404-0

Martin, P. (2020). COVID-19 and California farm labor. California Agriculture, 74(2), 67-68.
https://doi.org/10.3733/ca.2020a0017

McDonald, A. J., Balwinder-Singh; Jat, M. L., Craufurd, P., Hellin, J., Hung, N. V., Keil, A,,
Kishore, A., Kumar, V., & McCarty, J. L. (2020). Indian agriculture, air pollution, and public
health in the age of COVID. World Development, 135, 105064. https://doi.org/10.1016/].
worlddev.2020.105064

Mitaritonna, C., & Ragot, L. (2020). After Covid-19, will seasonal migrant agricultural workers
in Europe be replaced by robots? CEPII Policy Brief No. 33. Retrieved October 20, 2020,
from http://www.cepii.fr/CEPII/en/publications/pb/abstract.asp?NoDoc=12680

Moench, M. (2009). Adapting to climate change and the risks associated with other natural
hazards: Methods for moving from concepts to action. In The Earthscan reader on adapta-
tion to climate change (pp. 249-280). London, UK: Earthscan.

Morone, P., & Imbert, E. (2020). Food waste and social acceptance of a circular bioeconomy:
The role of stakeholders. Current Opinion in Green and Sustainable Chemistry, 23, 55-60.
https://doi.org/10.1016/j.cogsc.2020.02.006

Muscogiuri, G., Barrea, L., Savastano, S., & Colao, A. (2020). Nutritional recommendations for
CoVID-19 quarantine. European Journal of Clinical Nutrition, 74(6), 850-851. https://doi.
0rg/10.1038/541430-020-0635-2

Naughton, C. (2020). Will the COVID-19 pandemic change waste generation and compos-
ition?: The need for more real-time waste management data and systems thinking.
Resources, Conservation, and Recycling, 162, 105050. https://doi.org/10.1016/j.resconrec.2020.
105050


https://doi.org/10.1016/S2214-109X(20)30135-2
https://doi.org/10.1016/S2214-109X(20)30135-2
https://doi.org/10.1007/s12571-020-01063-6
https://www.ifpri.org/project/covid-19-food-trade-policy-tracker
https://www.ifpri.org/project/covid-19-food-trade-policy-tracker
https://www.ifpri.org/blog/poverty-and-foodinsecurity-could-grow-dramatically-covid-19-spreads
https://www.ifpri.org/blog/poverty-and-foodinsecurity-could-grow-dramatically-covid-19-spreads
https://doi.org/10.1007/s12571-020-01058-3
https://doi.org/10.1007/s12571-020-01058-3
https://doi.org/10.2489/jswc.2020.0408A
https://doi.org/10.3390/soilsystems4030046
https://doi.org/10.1093/ajcn/nqaa226
https://doi.org/10.1093/ajcn/nqaa226
https://doi.org/10.1186/s12954-020-00404-0
https://doi.org/10.3733/ca.2020a0017
https://doi.org/10.1016/j.worlddev.2020.105064
https://doi.org/10.1016/j.worlddev.2020.105064
http://www.cepii.fr/CEPII/en/publications/pb/abstract.asp?NoDoc=12680
https://doi.org/10.1016/j.cogsc.2020.02.006
https://doi.org/10.1038/s41430-020-0635-2
https://doi.org/10.1038/s41430-020-0635-2
https://doi.org/10.1016/j.resconrec.2020.105050
https://doi.org/10.1016/j.resconrec.2020.105050

544 D. STREIMIKIENE ET AL.

Neef, A. (2020). Legal and social protection for migrant farm workers: Lessons from COVID-
19. Agriculture and Human Values, 37(3), 641-642. https://doi.org/10.1007/s10460-020-
10086-w

Neff, L. M. (2020). Hidden hunger: food insecurity in the age of coronavirus. The American
Journal of Clinical Nutrition, 112(5), 1160-1161. https://doi.org/10.1093/ajcn/nqaa279

Neumeyer, X., Ashton, W. S., & Dentchev, N. (2020). Addressing resource and waste manage-
ment challenges imposed by COVID-19: An entrepreneurship perspective. Resources,
Conservation, and Recycling, 162, 105058. https://doi.org/10.1016/j.resconrec.2020.105058

Nicola, M., Alsafi, Z., Sohrabi, C., Kerwan, A., Al-Jabir, A, Iosifidis, C., Agha, M., & Agha, R.
(2020). The socio-economic implications of the coronavirus pandemic (COVID-19): A
review. International Journal of Surgery, 78, 185-193. https://doi.org/10.1016/j.ijsu.2020.04.
018

Niles, M. T., Bertmann, F., Belarmino, E. H., Wentworth, T., Biehl, E., & Neff, R. (2020). The
Early Food Insecurity Impacts of COVID-19. Nutrients, 12(7), 2096. https://doi.org/10.3390/
nul2072096

Owens, M. R., Brito-Silva, F., Kirkland, T., Moore, C. E., Davis, K. E., Patterson, M. A,
Miketinas, D. C., & Tucker, W. J. (2020). Prevalence and social determinants of food inse-
curity among college students during the COVID-19 pandemic. Nutrients, 12(9), 2515.
https://doi.org/10.3390/nul12092515

Patrinley, J. R., Berkowitz, S. T., Zakria, D., Totten, D. J., Kurtulus, M., & Drolet, B. C. (2020).
Lessons from operations management to combat the COVID-19 pandemic. Journal of
Medical Systems, 44 (7), 129. https://doi.org/10.1007/s10916-020-01595-6

Petetin, L. (2020). The COVID-19 crisis: An opportunity to integrate food democracy into
post-pandemic food systems. European Journal of Risk Regulation, 11(2), 326-336. https://
doi.org/10.1017/err.2020.40

Phillipson, J., Gorton, M., Turner, R., Shucksmith, M., Aitken-McDermott, K., Areal, F,
Cowie, P., Hubbard, C., Maioli, S., McAreavey, R., Souza-Monteiro, D., Newbery, R,
Panzone, L., Rowe, F., & Shortall, S. (2020). The COVID-19 pandemic and its implications
for rural economies. Sustainability, 12(10), 3973. https://doi.org/10.3390/sul12103973

Poudel, K., & Subedi, P. (2020). Impact of COVID-19 pandemic on socioeconomic and mental
health aspects in Nepal. International Journal of Social Psychiatry, 66 (8), 748-755. https://
doi.org/10.1177/0020764020942247

Proag, V. (2014). The concept of vulnerability and resilience. Procedia Economics and Finance,
18, 369-376. https://doi.org/10.1016/52212-5671(14)00952-6

Pu, M., & Zhong, Y. (2020). Rising concerns over agricultural production as COVID-19
spreads: Lessons from China. Global Food Security, 26, 100409. https://doi.org/10.1016/j.gfs.
2020.100409

Pulighe, G., & Lupia, F. (2020). Food first: COVID-19 outbreak and cities lockdown a booster
for a wider vision on urban agriculture. Sustainability, 12(12), 5012. https://doi.org/10.3390/
sul2125012

Rahim, H. U., & Rahim, A. U. (2020). Ecosystem beyond the COVID-19. Amir Ur, Ecosystem
Beyond the COVID-19.

Richards, T. J., & Rickard, B. (2020). COVID-19 impact on fruit and vegetable markets.
Canadian Journal of Agricultural Economics/Revue Canadienne D’agroeconomie, 68(2),
189-194. https://doi.org/10.1111/cjag.12231

Roy, R. (2020). Covid-19: Increasing economic resilience of the agriculture sector. The Business
Standard.

Saadat, S., Rawtani, D., & Hussain, C. M. (2020). Environmental perspective of COVID-19.
The Science of the Total Environment, 728, 138870. https://doi.org/10.1016/j.scitotenv.2020.
138870

Sahni P., Dhameja A., & Medury U. (Eds.). (2001). Disaster mitigation: Experiences and reflec-
tions. Prentice-Hall.

Schipper, E. L. F., & Burton, I. (Eds.). (2009). The Earthscan reader on adaptation to climate
change. London, UK: Earthscan.


https://doi.org/10.1007/s10460-020-10086-w
https://doi.org/10.1007/s10460-020-10086-w
https://doi.org/10.1093/ajcn/nqaa279
https://doi.org/10.1016/j.resconrec.2020.105058
https://doi.org/10.1016/j.ijsu.2020.04.018
https://doi.org/10.1016/j.ijsu.2020.04.018
https://doi.org/10.3390/nu12072096
https://doi.org/10.3390/nu12072096
https://doi.org/10.3390/nu12092515
https://doi.org/10.1007/s10916-020-01595-6
https://doi.org/10.1017/err.2020.40
https://doi.org/10.1017/err.2020.40
https://doi.org/10.3390/su12103973
https://doi.org/10.1177/0020764020942247
https://doi.org/10.1177/0020764020942247
https://doi.org/10.1016/S2212-5671(14)00952-6
https://doi.org/10.1016/j.gfs.2020.100409
https://doi.org/10.1016/j.gfs.2020.100409
https://doi.org/10.3390/su12125012
https://doi.org/10.3390/su12125012
https://doi.org/10.1111/cjag.12231
https://doi.org/10.1016/j.scitotenv.2020.138870
https://doi.org/10.1016/j.scitotenv.2020.138870

ECONOMIC RESEARCH-EKONOMSKA ISTRAZIVANJA 545

Siche, R. (2020). What is the impact of COVID-19 disease on agriculture? Scientia
Agropecuaria, 11(1), 3-9. https://doi.org/10.17268/sci.agropecu.2020.01.00

Singh, D. R, Sunuwar, D. R, Adhikari, B., Szabo, S., & Padmadas, S. S. (2020). The perils of
COVID-19 in Nepal: Implications for population health and nutritional status. Journal of
Global Health, 10 (1), 010378. https://doi.org/10.7189/jogh.10.010378

Sukhwani, V., Deshkar, S., & Shaw, R. (2020). COVID-19 lockdown, food systems and urban--
rural partnership: Case of Nagpur. International Journal of Environmental Research and
Public Health, 17(16), 5710. https://doi.org/10.3390/ijerph17165710

Timilsina, B., Adhikari, N., Kafle, S., Paudel, S., Poudel, S., & Gautam, D. (2020). Addressing
impact of COVID-19 post pandemic on farming and agricultural deeds. Asian Journal of
Advanced Research and Reports, 11(4), 28-35. https://doi.org/10.9734/ajarr/2020/v11i430272

Torero, M. (2020). Without food, there can be no exit from the pandemic. Countries must
join forces to avert a global food crisis from COVID-19. Nature, 580(7805), 588-589.
https://doi.org/10.1038/d41586-020-01181-3

Unger, N., & Razza, F. (2018). Food waste management (sector) in a circular economy. In
Benetto, E., Gericke, K., & Guiton, M. (Eds.), Designing sustainable technologies, products
and policies. Springer. https://doi.org/10.1007/978-3-319-66981-6_15

Vale, L. J. V., & Campanella, T. J. (Eds.). (2005). The resilient city - How modern cities recover
from disaster. Oxford University Press.

Villulla, J. M. (2020). COVID-19 in Argentine agriculture: Global threats, local contradictions
and possible responses. Agriculture and Human Values, 13, 1-2.

Vugrin, E. D., Warren, D. E,, Ehlen, M. A., & Camphouse, R. C. (2010). A framework for
assessing the resilience of infrastructure and economic systems. In Sustainable and resilient
critical infrastructure systems (pp. 77-116). Springer.

Wolfson, J. A.,, & Leung, C. W. (2020). Food insecurity and COVID-19: Disparities in early
effects for US adults. Nutrients, 12(6), 1648. https://doi.org/10.3390/nu12061648

Zambrano-Monserrate, M. A., Ruano, M. R., & Sanchez-Alca, L. (2020). Indirect effects of
COVID-19 on the environment. The Science of the Total Environment, 728, 138813. https://
doi.org/10.1016/j.scitotenv.2020.138813

Zarei, M., & Rad, A. (2020). Covid-19, challenges and recommendations in agriculture. Journal
of the Botanical Research Institute of Texas, 2 (1), 12-15.

Zavaleta-Cortijo, C., Ford, J. D., Arotoma-Rojas, 1., Lwasa, S., Lancha-Rucoba, G., Garcia, P. J.,
Miranda, J. J., Namanya, D. B., New, M., Wright, C. J., Berrang-Ford, L., The Indigenous
Health Adaptation to Climate Change Research Team, & Harper, S. L. (2020). Climate
change and COVID-19: Reinforcing indigenous food systems. Lancet Planet Health, 4 (9),
E381-E382. https://doi.org/10.1016/52542-5196(20)30173-X.

Zhang, S., Wang, S., Yuan, L., Liu, X., & Gong, B. (2020a). The impact of epidemics on agri-
cultural production and forecast of COVID-19. China Agricultural Economic Review, 12 (3),
409-425. https://doi.org/10.1108/CAER-04-2020-0055.

Zhang, X. (2020). Chinese livestock farms struggle under COVID-19 restrictions. Research Post
of Inter-national Food Policy Research Institute. https://www.ifpri.org/blog/chinese-live-
stock-farms-struggle-under-covid-19-restrictions

Zhang, Z., Arshad, A., Zhang, C., Hussain, S., & Li, W. (2020b). Unprecedented temporary
reduction in global air pollution associated with COVID-19 forced confinement: A continental
and city scale analysis. Remote Sensing, 12(15), 2420. https://doi.org/10.3390/rs12152420

Zimmerer, K. S., & de Haan, S. (2020). Informal food chains and agrobiodiversity need
strengthening—not weakening—to address food security amidst the COVID-19 crisis in
South America. Food Security, 12(4), 891-894. https://doi.org/10.1007/s12571-020-01088-x


https://doi.org/10.17268/sci.agropecu.2020.01.00
https://doi.org/10.7189/jogh.10.010378
https://doi.org/10.3390/ijerph17165710
https://doi.org/10.9734/ajarr/2020/v11i430272
https://doi.org/10.1038/d41586-020-01181-3
https://doi.org/10.1007/978-3-319-66981-6_15
https://doi.org/10.3390/nu12061648
https://doi.org/10.1016/j.scitotenv.2020.138813
https://doi.org/10.1016/j.scitotenv.2020.138813
https://doi.org/10.1016/S2542-5196(20)30173-X
https://doi.org/10.1108/CAER-04-2020-0055
https://www.ifpri.org/blog/chinese-livestock-farms-struggle-under-covid-19-restrictions
https://www.ifpri.org/blog/chinese-livestock-farms-struggle-under-covid-19-restrictions
https://doi.org/10.3390/rs12152420
https://doi.org/10.1007/s12571-020-01088-x

	Abstract
	Introduction
	Methods
	Conceptual framework
	Collecting, preparing and analyzing information

	Results of systematic literature review
	Hazards and risks of covid-19 in agriculture systems
	Vulnerability of agricultural systems to Covid-19 pandemic
	Resilience of agriculture systems to Covid-19 pandemic

	Synthesis and discussion of results
	Conclusions
	Orcid
	References


