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Abstract
This study examined the challenges to the achievement of food security goals and the role of
Extension Advisory Services (EAS) at a time when the world is faced with the double burden of
an immediate pandemic in the midst of ongoing climate change events. EAS have always played
vital roles in past emergencies around the world and are being challenged to respond timely and
appropriately in these times. The purpose of this paper was to (i) describe the impacts of
disruptive changes on food systems across the world, (ii) present key agricultural education and
extension responses to such changes and (iii) make recommendations to strengthen EAS
responses. There was a focus on Covid-19 and climate change as disruptive changes. An
internet-mediated approach to source information and a review of published literature were used
to gather information. Results detailed the several impacts of Covid-19 and climate change in
seven regions of the world, the impacts of both disruptive events on the four pillars of food
security, and some global responses in the areas of agricultural education and extension to meet
present challenges. Recommendations included the strengthening and deepening of
collaboration of all extension service providers at country level to ensure coordinated responses,
building stronger community resilience and extension research directed to assist the
reengineering of extension organizations in terms of structure, leadership and management.
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Introduction

In this paper, we examined the
challenges to the achievement of food
security goals and the role of Extension
Advisory Services (EAS) at a time when
the world is faced with the double burden
of an immediate pandemic in the midst of
ongoing climate change events. While
food insecurity can be caused by several
factors, in recent times issues such as
conflicts, weather extremes, economic
shocks and health shocks have
exacerbated the situation.

Moreover, the present COVID-19
pandemic has brought food security
sharply into focus internationally. It has
been noted (Foley et al., 2011; Godfray et
al., 2010; Kearney, 2010; Matson et al.,
1997; Naylor, 2014) that the
unprecedented rate of infectious disease
emergence and the need to sustainably
feed the global population represent two of
the most formidable ecological and public
health challenges of the twenty-first
century.

In January 2020, the World Health
Organization (WHO) officially declared the
“coronavirus disease 2019” (renamed
“COVID-19”) as a public health emergency
of international concern. Two other
examples, just in this millennium, are the
Ebola outbreak in West Africa in 2014-16
and the Avian flu virus. While these were
not pandemics, they still caused widespread
disruption to life and to food production
with the consequential negative effects on
nationals, particularly the most vulnerable.
As noted by Rohr et al. (2019), human
infectious diseases can impact the
agricultural and economic development
necessary to feed the growing human
population. Concurrently, with the threat of
COVID -19, the price of oil plunged
(Albulescu, 2020) with severe implications
for countries dependent on food
importation. Cullen (2020) suggested that
while there are countless ways the food
system can be tested and strained with
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COVID-19 in the future, the supply shock
is related to the “logistics of movement of
food” and not from availability. The food
supply chain is expected to be disrupted
with the largest and immediate impact being
at the distribution and retail levels. The
United Nations World Food Programme
reported that a total of 265 million people
would be at risk of starvation by the end of
2020 due to COVID-19 and already existing
challenges in the food and agriculture sector
(Anthem, (2020).

The COVID-19 has come upon
a world grappling with the impacts of
climate change and together these
constitute two of the main pillars of
present-day disruptive changes. The
impacts of such disruptive changes on
food security is a major concern
internationally.

The impacts of climate change, as
described by Roberts and Rodriguez (2015),
are manifested in temperature rise, climate
extremes and sea level rise which result in
decreased crop and livestock performance
and production as well as the loss of soil
fertility. Climate change impacts will not be
felt equally around the word; with some
regions and countries being more impacted
than others. Moreover, developing countries
with lesser resources are more vulnerable
and may be unable to adapt and prepare as
readily as more resourced countries. The
effects can be seen dramatically in the
increased number of deaths. In 2018,
climate disasters not only directly affected
nearly 30 million people and caused several
thousand deaths worldwide (EM- DAT,
2018), but also resulted in severe hunger
and malnutrition in the more vulnerable
countries across the world.

In recent times, climate changes
and pandemics have impacted food in all
dimensions, from farm to fork (Committee
on World Food Security, 2020). Hurricanes
and typhoons cause severe disruption in
food availability primarily through loss of
crops and livestock and damage to supply



Journal of International Agricultural and Extension Education

infrastructure. In the Caribbean, hurricane
Ivan in 2004 turned Grenada’s surplus of
$17 million (1.7% of GDP) to a deficit of
$54 million and Dominica experienced a
$212 million loss to its agriculture, both
representing huge impacts on these small
island developing states (SIDS). In India,
Typhoon (hurricane) Gaja in 2018
damaged 10 million coconut trees, a severe
impact on persons’ livelihoods in southern
states.

Access to food is another
immediate concern. It was estimated that in
2017, 1 in every 8 persons suffered hunger
and chronic undernourishment (FAO,
IFAD, UNICEF, WFP & WHO, 2019).
According to latest UN projections, global
populations are expected to reach 9 billion
in 2037, with China, India and Africa
constituting 52% of the world population.
If by 2050 world food production is to
meet the demand of world population, it
has to increase by 60% (FAO, 2017). As
such, actions are needed now to enable
adequate access to food. The pandemic is
expected to shrink the global economy by
5.2% in 2020 with the global model
developed by The International Food
Policy Research Institute (IFPRI)
predicting that for every 1% of economic
slowdown, some 14 million people will
enter poverty (World Bank, 2020). Impacts
would be unevenly felt in most vulnerable
communities; for example, the closure of
schools disrupted the school feeding
program for 368 million children
worldwide.

According to Havas and Salman
(2011, p.4), “food is our energy source and
limited access to food impacts health in
multiple ways”. Food security and food
insecurity are dynamic, reciprocal and
time-dependent and the resultant status
depends on the interaction between the
stresses of food insecurity and the coping
strategies to deal with them (Peng & Berry,
2019). However, climate change related
challenges are expected to exceed regular

26

Volume 28(1) — Special Issue

coping capacities of small holder farmers
through their nature and characteristics,
their magnitude and frequency. Roberts
and Rodriguez (2015) suggested that to
ensure food security, appropriate responses
would have to be in several areas including
human health.

Food for the world has always been
on the international action agenda.
However, recent events such as changes to
the natural order have brought food issues
sharply into focus, particularly highlighting
the state of food. Climate change has
undoubtedly impacted all agricultural
sectors over the last two decades. When the
COVID- 19 pandemic is added to the mix,
impacts have been exacerbated, and if left
unaddressed, experts have suggested will
lead to increased poverty, malnutrition and
death especially among the more
vulnerable population due to both
unavailability of and access to food.

Researchers and development
workers are addressing these impacts in a
myriad of ways. Some lessons have been
learnt from the ongoing climate change
events. EAS have always played vital roles
in times of emergencies and have been
responding. However, a deeper
investigation of the roles for agricultural
education and extension to assist
stakeholders cope, moreover prosper in
times of disruption is the focus of this

paper.

Objectives
The purpose of this paper was to

(1) describe the impacts of disruptive
changes on food systems across the
world, (i) present key agricultural
education and extension responses to such
changes and (iii) make recommendations
to strengthen EAS responses.

Methodology
The study adopted a qualitative
internet-mediated research approach to
source information related to the potential
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global impact of disruptive events on food
security. Google search engine, because of
its result retrieval effectiveness (Sahu et al.,
2016) was used to source documents
online. Although Google Scholar focuses
on scholarly literature, Google provided a
broader scope and retrieved resources
regardless of where it originated online.
The three countries from six regions

around the world with the highest number of

confirmed COVID-19 cases were selected
from data presented in the “Coronavirus
disease 2019 (COVID-19) Situation Report
-75” published by the World Health
Organization (2020, p.2). The regions and
selected countries, as well as COVID-19
cases, are identified in Table 1. The Google
search was done using the format, “country,
coronavirus and food security”. The
Caribbean was also specifically searched
using the format “Caribbean, coronavirus
and food security”. The Caribbean was
included to highlight this developing region
of the world as a separate region with its
unique experiences with the pandemic as
small islands developing states (SIDS) with
low numbers of reported cases yet
substantial negative impacts on GDP.

A total of 57 articles were evaluated
for the study — representing three articles
from each of the eighteen countries across
the six regions and three articles from the
Caribbean search. The online searches were
undertaken in April 2020. In a similar
manner, searches were conducted for

Table 1

“country, agriculture and climate change” in
an attempt to establish climate change as a
disruptive event parallel to the current
pandemic. A total of 47 articles were
evaluated.

An inductive content analysis
approach was utilized to analyze the
information retrieved from the online
searches. The actual procedures for the
analysis followed the four-stage process
outlined by Bengtsson (2016) for content
analysis: decontextualization,
recontextualization, categorization, and
compilation. In the categorization stage,
each theme derived was categorized as an
impact. Both pandemic and climate change
impacts were evaluated in relation to FAO
(2008) dimensions of food security, namely
availability, access, utilization and stability.

A review of the literature on the
actions taken within the last five years
to manage disruptive changes due to
climate change and COVID-19 was
then conducted to examine the
responses in the area of agricultural
education and extension.

The procedures governing the
trustworthiness of the analysis were
adapted from Elo et al. (2014) which
provided detailed descriptions for the
preparation, organization and reporting
phases of the study. The findings of the
study were presented as narratives in
relation to the impacting themes.

Countries within Regions of the World with the Highest Cases of COVID-19

Regions & Selected Countries

Total Confirmed Cases

Western Pacific Region

China 82875
Republic of Korea 10156
Australia 5454

European Region
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Italy 119827
Spain 117710
Germany 85778
South-East Asia Region
India 2301
Indonesia 1986
Thailand 1978
Eastern Mediterranean Region
[ran 53183
Pakistan 2450
Saudi Arabia 2039
Region of the Americas
United States of America 241703
Canada 11731
Brazil 7910
Caribbean Region
Trinidad and Tobago 97
Jamaica 47
Barbados 45
Africa Region
South Africa 1505
Algeria 986
Burkina Faso 261

Note: Adapted from Coronavirus disease 2019 (COVID-19) Situation Report -75 (WHO, 2020). Data as of 4 April

2020..

Results

Impacts of the COVID-19 Pandemic
Around the World

Table 2 presents a list of impacts of
the COVD-19 pandemic and the presence
or absence of the impacts in various
regions around the world. The pandemic is
recent and evolving, thus information for
this table is based on what has been
published so far in the literature online
from web pages, newspapers, magazines,
media websites, forums and blogs and
portable document formats. The search
results did not retrieve any journal articles
related to the specific objectives of the
study. As such, a comprehensive evidence-
based approach was used to select the
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specific articles from multiple sources to
derive the impacts across the world.

Notwithstanding this, the table
highlights several threats of the COVID-19
to food security across regions of the
world. Access and availability of food
seemed to be the major areas of impact
across the world. Across almost all regions,
episodes of panic buying and stockpiling
were the main factors which disrupted the
supply and distribution of food. The issue
of sustained production arising from labor
shortages due to lockdowns and restricted
movements of people also affected access
and availability of food across all regions
except Europe.

In the Western Pacific region, the
disruption of food production and storage
activities were disrupted, low prices were
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received at the farm gate and the effects of
stockpiling on the supply chain were the
major concerns. In those European
countries from where data were available,
stockpiling of food impacted the supply
chain and this was further aggravated by
the decline in agricultural production as a
consequence of the lockdown and
restricted movement of people, particularly
migrant agricultural labor. In the region of
South-East Asia, in addition to the impacts
on food production and storage activities,
stockpiling and unavailability of migrant
labor because of the lockdown were also
significant factors. In the Eastern
Mediterranean region, in addition to those
impacts already mentioned for the other
regions, there was the further impact on
existing humanitarian programs, making
access to food by refugees and asylum
seekers challenging as a result of the
disruption in the supply chain and the
lockdown. Notably, this region did not
appear, from existing literature, to have
experienced any low prices at the farm
gate. The pandemic induced challenges to
the region of the Americas were associated
with; food production and storage
challenges, stockpiling actions which
disrupted the supply chain, the lockdown
and its resultant labor shortages, limited
access to food as a result of restricted
movements and lockdowns, food waste
challenges and trade disruptions.

For both African and Caribbean
regions, fewer impacts were reported
from the limited literature available
online. However, the Caribbean reports
suggested that food production activities
and storage activities were impacted and
humanitarian efforts were stymied and in
the African region, the pandemic induced
impacts were related to stockpiling,
access to food as a result of lockdowns
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and restricted movements as well as the
disruption to humanitarian food aid
efforts.

Impacts of COVID-19 and Climate
Change on the Pillars of Food Security

Table 3 presents the impacts of the
pandemic and climate change on the four
dimensions of food security. Availability
of food was the most impacted pillar for
both pandemic and climate change. The
pandemic impacted in areas of food
production activities and storage, low
farm gate prices, labor shortages,
disruption to trade and humanitarian
efforts. The climate related areas
impacted were associated with producers
and other stakeholders exiting the food
system, challenges to the eco-food
system, the impact on agricultural
education and knowledge transfer efforts
and the impact on farm profits.

The access dimension of food
security was reportedly impacted by issues
related to stockpiling of food, labor
shortages as a result of restrictions of
migrant labor, the disruptions to trade and
humanitarian efforts. The stability
dimension was impacted by lockdown
activities, both through access to food and
as a result of unavailability of migrant
labor, its effect on humanitarian efforts
actions associated with education and
knowledge transfer and on farm profits.
While the utilization dimension was least
impacted by both events, it was definitely
impacted by agricultural education and
knowledge transfer efforts.

The impact of the pandemic on
existing humanitarian efforts was
manifested across all four food security
pillars and agricultural education and
extension impacted three pillars.
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Table 2

COVID-19 Impacts by Regions Around the World

Impacts

Regions

Western Europe
Pacific

SE
Asia

Eastern Americas Africa Caribbean
Med

-on food
production
activities and
storage.

X

X

X X X

-low prices at
the farm gate.

-stockpiling on
the supply
chain.

- lockdown on
migrant labor.

-lockdown on

the access to
food.

- on food
waste.

- import
disruption
on trade.

- on existing
humanitarian
efforts.

NOTE: X denotes presence of impact

Table 3

Pandemic and Climate Change Themes in Relation to the Dimensions of Food Security

Impacts

Pillars of food security (FAQO, 2008)

Availability | Access | Utilization | Stability

Pandemic-related

- On food production activities and storage X
- Low prices at the farm gate X
- Stockpiling on the supply chain X X
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- Lockdown on migrant labor and agricultural X X X

productivity

- Lockdown on the access to food X X X

- On food waste X

- Import disruption on trade X X

- On existing humanitarian efforts X X X X
Climate-related

-Exiting the food system X

-Eco-food system challenged X

-Agricultural education and knowledge transfer X X X

-On farm profits X X

NOTE: X denotes presence of impact

EAS Actions for Managing Disruptive
Changes due to Climate Change

The integration and
implementation of scientific,
technological and conceptual policy
practices are essential to reduce the
negative environmental impacts resulting
from critical climatic conditions
(Odeleye, 2018). In reference to policy, it
was noted that local and global policy-
linked research was needed to accelerate
sharing of information on agricultural
practices and technologies for adaptation
and mitigation. Policy initiatives that
support the deepening of extension
access with information on the
appropriate adaptation strategies are
crucial to help farmers make climate
adaptation choices (Mulwa et al., 2017).

Raj and Garlapati (2020)
emphasized the pivotal role of
agricultural extension for building
resilience to climate change through
climate smart agricultural practices. The
study highlighted the adaptation of
climate-related knowledge, technologies,
and practices based on regional
requirements, promoting a coordinated
learning approach among farmers,
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researchers, extension workers, and
wider dissemination of climate smart
agricultural practices, According to
Gairhe and Adhikari (2018) Climate
Smart Agricultural (CSA) practices
involve a wide range of altered farming
techniques and promoted innovations
such as cultivating resilient varieties,
water management, zero tillage, legumes
incorporation, cover cropping, site
specific fertilizer management, variation
in planting date etc. The article provided
evidence that CSA could be the most
appropriate approach to minimizing the
potential losses attributed to climate
change.

Climate change resilience
training was promoted. This approach
has its roots in participatory extension
approaches (Odeleye, 2018). The success
of participatory extension programmes
(PEP) which focused on climate-friendly
farming was demonstrated by Knook et
al., (2020). The results presented
revealed that participants in the PEP
showed a higher level of practice
adoption compared to non-participants.
CSA thus provides a noteworthy
opportunity to make the science, which is
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still confined within the boundaries of
scientific literature, move into
operational actions (Sala, Rossi & David,
2016). Curriculum in CSA must be
tailored in relation to the challenges
which impact agriculture.

The FAO (2019) demonstrated
the development of a Farmer Field
School curriculum on CSA incorporating
solutions to the major problems
identified during the needs’ assessments
and also considering the findings of
value chain analysis. FFS approaches to
climate change impacts mitigation may
be considered as a complementary
approach by extension agents in these
times to create a cadre of farmers who
can develop resilient food systems.

Farmers are being engaged as
researchers and active learners in
developing their own agrometeorological
learning using Science Field Shops
(Winarto et al., 2018). In Indonesia,
scientists (agrometeorologists and
anthropologists) have been working
collaboratively on an interdisciplinary
basis to introduce climate services to
farmers who have become active learners
and researchers throughout the
establishment of the science field shops
on a transdisciplinary basis (Winarto,
Stigter, & Wicaksono, 2017). Although
the approach proved efficient in
improving farmers’ knowledge, changing
the farmers’ habits took some time.

Tumbo et al. (2018), in a study in
Tanzania related the behavior of farmers
to climate change adaptation through
ICTs. It was concluded that the
conventional way of using extension
agents, on whom farmers largely depend,
is no longer sufficient to help farmers
obtain information related to climate
change adaptation. ICTs have proven to
be useful for in-field data collection
thereby producing massive data (i.e., big
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data) relating to different topics in
agriculture and climate change. The
study further concluded that the
integration of ICTs has brought new
opportunities for enhancing access to
agricultural EAS for climate change
adaptation.

Muasa and Matsuda (2018), in a
study in rural Kenya found mobile phones
to be an essential tool in ICTs. The study
established the value of mobile phones to
households, which enables them to receive
agricultural information on both crop and
livestock, information on daily weather,
seasonal and projected long-term
precipitation and temperature information,
onset and cessation of the rainy season and
events which help them to plan their
farming activities accordingly. The use of
mobile phones can be adapted as an
essential tool for CSA practices.
However, Tegegn and Dafisa (2017)
advised that several factors influence the
use of mobile phones and these included
the high cost of available technologies,
inadequate infrastructure and low ICT
skills, poor and expensive connectivity,
inappropriate ICT policies, language
barriers, low bandwidth, inadequate
and/or inappropriate credit facilities and
systems.

Fath and Koswatta (2018), as a
result of a study done in Jamaica,
suggested that development organizations
and local change agents, inclusive of
extension agents, should target the areas
of greatest vulnerability. They further
opined that extension educators can assist
subsistence farmers in understanding
better the effects of climate change to
reduce their vulnerabilities. Dooley and
Roberts (2020) advocated linking climate
change education with agricultural and
extension education for secondary school
agricultural teachers, extension agents/
officers, advisory services, small-scale
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farmers, and graduate students who are
preparing to enter communities where
they can serve as change agents. Bekele
and Ganpat (2015), indicated that new
content must be taught and innovative
methods must be embraced at all levels,
advocated designing and launching new
curricula, using researched-based
information to design curricula and
starting climate change education at the
pre-and primary school levels in
countries that are at greater risk.

The literature review suggests that
there is need for more attention in the
area of climate change education at all
levels and that government policy can
enable transformation to climate change
resilient practices in food systems.

Actions for Managing Disruptive
Changes due to COVID-19

The COVID-19 pandemic was
generally unexpected. Its impact was
severe and swift on the world and in
particular the food system, and in the
specific areas of availability and access to
food. Urgent responses were developed,
generally in the absence of full knowledge
to help farming communities.

Nash, Brown and Cascio (2020)
reported that extension personnel are
often required to make guesses based on
“what is known so far” determinations,
drawing reference to the 2018 Alaska
earthquake for which advice was given
not knowing whether it was supported
by research-based findings. Their
advice to extension educators is that
best guesses can be improved if there is
a network of diverse people and
resources to draw upon urgently when
extension professionals must make
immediate decisions.

Dooley and Roberts (2020)
advocated a multidisciplinary approach to
build social capital in an effort to develop
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agricultural and community resiliency to
respond to current and future agricultural
disasters. Though the article focused on
climate change, the current pandemic can
be included as a present disaster in the
food system, one which they could not
have envisaged would be upon the world.

EAS, because of restrictions on
gatherings, has shifted to providing
information to clientele using remote
instructional methods. Tertiary level
institutions have done the same. While
such are applicable as urgent responses in
critical times, caution is urged in the use of
such an approach. Lindner et al. (2020)
found that secondary agri-science teachers
did not collectively define remote
instruction and distance education in the
same manner. The recommendation was
for expanded training of teachers in
appropriate delivery strategies for remote
instruction. This study would be useful to
be done among front-line extension
workers and can direct the training needed
for them.

Notwithstanding, Narine and
Meier (2020) in a study of Utah State
University staff, found that extension
professionals can adapt to unpredicted
events. They further indicated that the
capacity to respond was linked to
provider’s willingness to adapt to
changing situations. Immediate actions
would be needed to create online
education and to work with external
partners to coordinate efforts and
disseminate information in response to
COVID -19. The major recommendation
was for extension institutions to conduct
their own COVID-19 response
assessment to inform delivery efforts and
future responses to any other emergency
situations.

For students in the Indian
agricultural system, Thammi-Raju et al.
(2020) listed some recommendations
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such as: building the competencies of
faculty members to use digital
technology for online teaching, ensuring
that all students have access to devices,
developing digital content such as 3D
animations, simulations and videos.

Chen et al. (2020) reported on
actions in two severely affected countries.
In China, the Ministry of Agriculture and
Rural Affairs established an extension and
advisory services platform for grass-root
agricultural technology extension to
mitigate the pandemic impacts). Extension
workers provided training and technical
support for spring ploughing to ensure
production remains on time using online
extension platforms for technical guidance
and expert consultations. Online market
information was made available to help
guide crop selection to maximize
economic benefits and they helped manage
pests and diseases through the publication
of timely forecasts and early warnings
with appropriate control measures.
Extension officers also used their
smartphones to connect to the EAS
platform for knowledge sharing and
management.

In Iran, a country badly affected by
the pandemic, the EAS collaborated with the
Ministry of Health for public awareness
using mass and electronic media; albeit for
dissemination of information about the virus
and its spread. The EAS were co-opted as
part of a working group by the Agricultural
Education and Extension Institute in the
Ministry of Agriculture to work among
agricultural, rural and nomadic
communities. They produced apps,
electronic pamphlets, videos and text
messages for training and information
associated with the outbreak.

North Carolina State Extension
Forestry staff, in their response, added
helping non — extension colleagues to
the usual client list and used remote
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technologies to deliver regional
programs and engage with partners
(Fawcett et al., 2020).

In Bangladesh, efforts surrounded
the strengthening of digital advisory
services, facilitating the movement of
migrant labor to regions where they are
needed most and educating farmers about
biosecurity measures, other COVID-19
protocols (Agricultural Extension in South
Asia, 2020).

In countries of Africa, Even and
Nyathi (2020) reported that IFAD-funded
projects responded in a variety of ways;
both modern and traditional. In Kenya, a
WhatsApp platform was used to provide
up to date extension services, including
farming guidelines and needs-based
support. In Malawi, where access to
mobile phones and internet was
challenging, radio and television was
used, and in Zambia, an online extension
platform called M-FLAIS was used to link
farmers with latest innovations in fisheries
and livestock using a basic mobile phone.

Discussion, Conclusions &
Recommendations

Climate change impacts were felt
unevenly around the world and thus the
urgency of responses varied. The
pandemic affected most countries
globally, and being a crisis event,
galvanized leaders to urgent actions in a
number of areas; one being the need to
ensure the availability and access to food
for their citizens. The impacts identified
under the four pillars of food security
showed that climate change impacts were
related to overarching issues that needed
attention while the pandemic impacts
identified related to urgent and immediate
issues for attention to meet basic food
needs.

Some of the major impacts
identified in this paper revolved mostly
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around the two of the four pillars of food
security; availability and access. These are
different, yet interrelated issues. Food
availability was most affected and
manifested itself in the disruption of food
supply chains, the hoarding or stockpiling
of food by the larger food producing
countries thus making food less available
for countries which depend on food
imports. One consequence of diminished
supply of food at retail outlets was
increased prices for foodstuffs, making
access to food a serious problem for
poorer people.

Further, in the early stages of the
pandemic, the restricted movements of
farmers meant that they were unavailable
to harvest crops. Moreover, markets were
closed or use- time was very limited. This
resulted in losses for farmers with
perishable crops or they were forced to
sell at different unofficial market spots at
prices below market prices. Some chose to
abandon their fields, some exited the
sector and unavailability of food was
heightened. The lack of sufficient migrant
workforce to harvest crops and replant
new fields meant that food was going to
be unavailable for some time.

EAS can respond in several new or
modified roles. The FAO (2020) advocates
building partnerships to overcome market
disruptions. EAS need to move from the
comfort of the production domain and
focus much more on the market domain;
advising and promoting storage and e-
commerce activity. EAS also have to help
farmers identify markets for sale of their
produce, empower them to use the modern
ICTs available to get information on
markets; be they temporary selling points
and operation times at local/regional
markets- not all have to go to centralized
markets. There have been several examples
of the use of ICTs to do this in Africa,
India and China as reported in this study.
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These constitute good practice for all
extension to embrace even as the world
emerges from the present crisis. While
good efforts have been made, present
events show the need for all extension to
adopt this approach and the need for
hastened action in this area across the
globe.

EAS have always tagged home
gardening to their efforts. Placing strong
emphasis on home food production at the
beginning of the crisis was a good
initiative by extension organizations
worldwide. One wonders why such
initiatives were not strengthened in
countries most vulnerable and most
impacted by climate change. These efforts
need to be institutionalized and become a
part of the new normal for extension
services. Homeowners are now acutely
aware of the importance of having access
to fresh, nutritious food. A stronger, more
dedicated focus on home food production
presents an excellent window of
opportunities to teach about the state of
food as a result of climate change and the
need to keep activities ongoing. Ensuring
food security is not just a matter for
national governments; household food
security is a good complement and must be
a focus for EAS. Education to ensure good
health of producers; farmers, farm families
and workers also has to form part of
extension education efforts going forward.
Without producers, there is no food
available.

For any disruptive change, those
present and those in the future, extension
needs to be ready to respond quickly and
effectively. The structure and mandates of
organizations need to be revisited. Clearly,
they were not set up to face modern
challenges. While some countries have
indeed modernized their organizations to
meet changed demands over time, other
have not. Lack of technical capacity and
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well as resources to do such may be among
the constraining factors. The state of
readiness of extension systems and
organizations worldwide needs to be
assessed and recommendations made for
their modernization. Only then can EAS be
ready, at the drop of a pin, to respond to
any disruption to the food system; be it
localized, country- wide or global.
Extension education professionals with
organization management and leadership
expertise are challenged to meet this

need.

While there have been previous
calls for collaboration of extension
service providers, the present situation
highlights the slow response to harness
the energies and expertise of all
extension service providers at country
level. This should have been done for
climate change, but COVID-19 has
shown the need to hasten this action. In
many developing countries, a multitude
of organizations deliver extension
advisory services. Many of them
associated with NGOs with specific
mandates, often delivering a mix of
messages and with some having more
resources or access to resources than
others and generally all having more
resources than state extension services.
This may involve sharing of resources;
particularly ICT resources. A
coordinated response to any negative
shocks to the food system would have
supported availability and access to food
in a better way. Government- led
extension needs to provide leadership in
this effort by bringing together all
extension service providers under a
common umbrella and with some
common goals.

Efforts in education at all levels
need to be revisited. Actions have been
taken to revise curricula at some tertiary
and pre-tertiary institutions to manage
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the impacts of climate change; with a
focus on promoting climate smart
agriculture. This has to be widened to
include disruptive events such as
hurricanes, typhoons, floods and disease
outbreaks. The goal would be to build
capacity among the younger generation
so that they can respond more effectively
to any crisis disruptions that may occur
in the future that may negatively impact
food, even while the world grapples with
climate change. Crisis events however,
require different knowledge and skills to
manage and agricultural educators have
a responsibility to prepare future
professionals for such occurrences.
Agricultural and Extension
professionals need to engage more research
efforts and bring recommendations to
advise governments and funding agencies
on the reengineering of extension
organizations. Professional associations
around the world need to take leadership at
this time. If this is not done, responses will
be knee-jerk; useful but “best guess”, to
which Nash, Brown and Cascio (2020)
pointed as having been used in certain
instances. A new set of formalized
approaches needs to be developed that is
broadly appropriate for various regions
around the world. Findings of this research
show that the impact of disruptive changes
differs by regions. As such, organization
type and focus need to be better understood
if EAS are to respond timely and
appropriately to the next change that
disrupts world food systems.
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