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Abstract: The paper focuses on the effects of the Covid-19 pandemic on some Italian farms.
In particular, the aim is to investigate the consequences of the health emergency on diversified
farms, their reactions, and their agricultural and rural policy needs in order to overcome the
crisis. The research path investigates five farms of central Italy through semi-structured interviews.
The identified case studies are characterized by the heterogeneity of features and farms’ activities.
These activities include agritourism, on-farm processing of plant and animal products (mainly olive
oils, fruits, and cheese), bio-energy production, tastings and leisure activities, educational farms,
and contracting of farm equipment. A qualitative–quantitative analysis based on textual analysis
techniques, particularly content and sentiment analysis, was performed. The results highlight the
importance of farm diversification and networks in farms’ strategies in dealing with the Covid-19
crisis. Furthermore, the presence of both synergies and trade-offs in different types of diversification
is found. These results have interesting policy implications that should be more explicitly taken into
account to target the next rural development measures.
Keywords: Covid-19 emergency; diversified farms; textual analysis techniques; Italy

1. Introduction
The paper deals with the first qualitative and quantitative evaluation of the consequences of the
Covid-19 emergency on a small sample of Italian diversified farms.
In September 2019, the Global Preparedness Monitoring Board (GPMB), an independent monitoring
and advocacy body chaired by Gro Harlem Brundtland, publishes its first report [1], urging political
action to mitigate the effects of global health emergencies.
Pandemic episodes have always been part of the human experience, but in the last years,
a combination of global trends, including climate change and urbanization, has sped up their
reappearance. Figure 1 summarizes the main influences and pandemics of the last two centuries
from a chronological point of view. As can be seen, in the first twenty years of the twenty-first
century, the incidence is clearly increasing. Population growth and the resulting strains on the
environment, climate change, urbanization, and exponential increases in international travel increase
the risk everywhere.
The GPMB reviewed recommendations from previous high-level panels and commissions
following the 2009 H1N1 flu pandemic and the 2014–2016 Ebola outbreak, along with its own
commissioned reports and other data. The result is a snapshot that, with impressive precision,
summarizes the outcomes of the difficulties of countries and international organizations in preventing
and containing a global health threat.
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The Covid-19 pandemic caused substantial shocks for agriculture and food systems worldwide.
The destruction of production capacity, changes in consumer preferences and their purchasing patterns,
and fractures in value chains are just some of the effects of the pandemic [1]. Furthermore, a systemic
uncertainty ensued socially and economically. Indeed, the agri-food sector has been one of the least
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The difficulties for the agri-food system are emphasized by the drop in international trade,
which, in the Italian case, is aggravated by the blockade of the Hotels–Restaurants–Catering
(Ho.Re.Ca.) channel, one of the main drivers of Italian exports in the sector. Even on the domestic
market, the most evident negative factors are connected to the travel bans, absence of tourist flows,
the closure of the local markets as well as mall and shopping centers, and the difficulties affecting the
availability of labor and logistics, which had serious repercussions on the agri-food system as a
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During the quarantine, the interest shown by consumers in local markets and the attention paid
to food purchases had important effects on the food supply chain. For this reason, this paper focuses
on the analysis of farms included in the local supply circuits. Furthermore, since the impacts of the
pandemic were particularly severe during the quarantine, this paper is addressed to analyze the effects
on farms during the lockdown.
The starting point of the study is that farms with activities related to agricultural production have
shown greater resilience to the crisis.
In this framework, the aim of the paper is to investigate the effects of the health emergency on
diversified farms, their reactions, and their agricultural and rural policy needs for overcoming the crisis
due to Covid-19. A small sample of diversified farms has been chosen because the starting hypothesis
is that farms with related activities may have had a greater adaptation to the crisis and more effective
risk management.
Farm diversification represents the development of income-earning activities outside the range of
conventional crop and livestock enterprises associated with agriculture [4–7]. It involves a diversion of
production factors, such as land or labor, or capital, which were previously committed to conventional
agricultural activities. Among the types of related activities, agritourism, on-farm processing of
plant and animal products, bio-energy production, tastings and leisure activities, contracting of farm
equipment, and care farming can be identified.
Diversification is also a key issue in agricultural and rural policy of several countries,
and specifically in European Union (EU) in the debate surrounding the Common Agricultural
Policy (CAP) reform, as well as in the EU Horizon 2020 strategies.
According to some authors [8], the farm income basis can be diversified by broadening, deepening,
and regrounding. The broadening includes the development activities connected to agricultural and
rural resources, such as rural tourism and landscape management; deepening refers to the vertical
integration of food processing in the supply chains; finally, regrounding refers to the mobilization of
farms’ resources as new forms of cost reduction for off-farm income.
Several studies have investigated the role of diversification of farm income as a survival strategy
in fragile areas [9–12], or how a greater integration with the local context makes these farms less
vulnerable [13–17]. These features, in turn, promote a better positioning in the agri-food chain,
retaining a greater share of added value in the farm through the transformation of agricultural products,
improving technical and financial performance [18–22], and making farms able to face changes and
faster in doing so.
The research path investigates five diversified farms of central Italy through semi-structured
interviews. The identified case studies are characterized by the heterogeneity of features and
farm activities. We applied a qualitative–quantitative analysis based on textual analysis techniques.
The results highlight the importance of farm diversification and networks in farms strategies. This paper
contributes to the literature by providing an analysis of farm household decisions while explicitly
taking into account the effects of the Covid-19 pandemic. Furthermore, this study has interesting policy
implications for the future agricultural and rural policies for targeting farm support at the EU level,
as well as at the national and regional scales.
The paper is structured as follows: Section 2 illustrates the data collection steps and the
methodologies employed, which include text and sentiment analysis; Section 3 presents the results of
the analyses and discusses them; Section 4 concludes the study with some final remarks.
2. Data Set and Methods
The data were collected by means of direct interviews administered to the holders of the interested
farms using an electronic platform in the period of 12–15 May 2020, during the lockdown arising from
the Covid-19 pandemic. There were five farms, localized between two Middle Adriatic Italian regions,
Abruzzo (comprising the provinces of Teramo, L’Aquila, Pescara, and Chieti) and Molise (including
the provinces of Campobasso and Isernia). Figure 2 shows the study area.
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As stated in Section 1, all of the farms—denoted only by a number—are diversified. They were
involved in the study for three reasons: (a) They are already part of a scientific project named
involved in the study for three reasons: (a) They are already part of a scientific project named
DEMETRA, with the goal of promoting the integration between animal and plant production in
DEMETRA, with the goal of promoting the integration between animal and plant production in
marginal Central and Southern Italian areas; (b) diversified activities make them more dynamic in
marginal Central and Southern Italian areas; (b) diversified activities make them more dynamic in
the market with respect to traditional farms [23], so it is more interesting to investigate the effects of
the market with respect to traditional farms [23], so it is more interesting to investigate the effects of
Covid-19 on their business; (c) all of them have trade relations with enterprises and consumers located
Covid-19 on their business; (c) all of them have trade relations with enterprises and consumers
in several municipalities that were greatly affected by the virus.
located in several municipalities that were greatly affected by the virus.
Table 1 presents the main features of the farms and their related activities.
Table 1 presents the main features of the farms and their related activities.
A semi-structured questionnaire was administered, leaving responses open for the most part.
The themes addressed can be synthesized in three key questions:
Table 1. (a) Main features and (b) related activities of farms.

1.
2.
3.

What are the main effects deriving from the Covid-19 pandemic on farms?
(a) Main Features
Farm 1
Farm 2
Farm 3
Farm 4
Farm 5
What kinds of interventions have been made in response to the effects of Covid-19?
Farm leadership
Manager
Owner
Owner
Manager
Owner
What are the forms of support that you request to cope with the consequences of this emergency?
Ltd
Individual
Individual
Ltd
Individual
Legal form
companyand then
company
company
The interviews were registered
transcribed company
for subsequentcompany
analysis. A pilot
interview
Farm
size
>
50
ha
25–50
ha
25–50
ha
>50
ha
>50
allowed us to solve some issues that were present in the first version of the questionnaire. ha
Farmtechniques
manager’swere applied to the answers: Text analysis and sentiment analysis. They are
Two
<40 y
<40 y
>40 y
<40 y
>40 y
agemake it possible to get as much information as possible from a small number of
methods that
Familyof any
Family units Family
interviews. They were chosen because the statistical
were very few, so the application
Employees
Labor force
Employees
workers
workers
workers
purely quantitative technique would be infeasible.
Profitable
Yes
Yesfollowed [24],
Yesparticularly text
Yes import (theYes
Standard
text analysis preparation
steps were
operation
(b)texts
Related
of reading
from our Word format files), string operations, and preprocessing (the techniques for
Farm 1
Farm 2
Farm 3
Farm 4
Farm 5
activities
manipulating
raw texts and processing them into tokens—i.e., units of text, such as words or word
stems), Agritourism
to get to the document-term
● matrix (DTM),
● that is, the matrix of all processed terms (tokens)
with the corresponding
frequencies.
Dairy
●
Educational
●
● analysis methods. Sentiment analysis (or opinion
The next stepfarm
was the application
of sentiment
● of people’s opinions,
●
●
● and emotions.
● It has
mining) Farm
is the shop
computational study
sentiments,
evaluations,
Livestock
been a very
active research area in natural language processing, data mining, and web mining for years;
●
recently,processing
its applications have also been extended to management and social sciences [25]. The method
oil so-called “lexicon-based” one, which uses semantic strength to define the sentiment
employedOlive
was the
●
of both production
single terms and entire answers. It exploits dictionaries, the construction of which can be
Vegetable
automatic
or manual [26]. In this study, an ad hoc dictionary was implemented, giving a sentiment
●
●
●
●
processing
to each of
the words pronounced by the respondents. Two experts in agricultural economics read
Windmill
● −4 (strong negative
the answers
and gave their evaluations to the words, with a value ranging from
sentiments) to +4 (strong positive sentiment). Giving a score to the terms was rather simple in the
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present case, since each word could refer only to a precise concept—the effects of the pandemic,
the interventions in response to crisis, or the requested support. Comparing this situation to other
kinds of text, where multiple objects might be discussed in a context that is difficult to assess, makes it
clear how it was easy to estimate the real meaning of each expression in this application.
Table 1. (a) Main features and (b) related activities of farms.
(a) Main Features

Farm 1

Farm 2

Farm 3

Farm 4

Farm 5

Farm leadership
Legal form
Farm size
Farm manager’s age
Labor force
Profitable

Manager
Ltd company
> 50 ha
<40 y
Employees
Yes

Owner
Individual company
25–50 ha
<40 y
Family workers
Yes

Owner
Individual company
25–50 ha
>40 y
Family workers
Yes

Manager
Ltd company
>50 ha
<40 y
Employees
Yes

Owner
Individual company
>50 ha
>40 y
Family workers
Yes

(b) Related activities

Farm 1

Farm 2

Farm 3

Farm 4

Farm 5

Agritourism
Dairy
Educational farm
Farm shop
Livestock processing
Olive oil production
Vegetable processing
Windmill

•
•
•
•

•
•
•

•

•

•
•

•

•

•
•

•

•

The mean of the two expert judgments was considered first. A second dictionary was then used,
containing intensifiers (e.g., ‘very’, ‘much’, ‘many’, and others) and diminishers (e.g., ‘slightly’, ‘pretty’,
‘a bit’, and so on), that is, terms that change the degree of the final semantic orientation. The final
intensity was calculated by multiplying the original sentiment by the diminisher (a value less than 1)
or the intensifier (a value greater than 1).
The final output consists of three word clouds, one for each theme, containing the words with the
highest or lowest sentiment, calculated on all five respondents’ answers. They highlight the keywords
that, together with an analysis of the literature on the topic, allow us to make some points on the
influence of the pandemic on the selected farms.
All of the analyses were carried out by means of the R software.
3. Results and Discussion
In Table 2, a summary of the results of the procedure described in the previous section is presented.
For each of the interviewees, absolute (Abs) and relative (Rel) semantic orientations are shown;
in particular, the first measure is the sum of the sentiments attributed to each word of the answer,
while the second is simply the ratio between absolute orientation and the total number of words.
Table 2. Summary of the results of sentiment analysis.

Farm 1
Farm 2
Farm 3
Farm 4
Farm 5
Total

Abs 1

Abs 2

Abs 3

Rel 1

Rel 2

Rel 3

−73.00
−85.25
405.50
8.00
83.25
338.50

−8.00
28.50
5.00
5.00
4.00
34.50

56.75
137.50
146.75
110.00
71.25
522.25

−0.21
−0.41
1.24
0.03
0.15
0.19

−1.00
0.09
0.28
0.33
0.57
0.10

0.31
0.35
0.53
0.60
0.31
0.41

The first comment concerns the sign of the semantic orientations: It is possible to see that only
three answers have a negative sentiment, two of which relate to the first question about the effects of
the crisis. Maybe this result, which was obtained by Respondents 1 and 2, is due to the presence of
agritourism and educational farms, the activities they had to stop during the lockdown. The second
issue reported an overall low positive semantic orientation, and this is probably due to the fact that

The first comment concerns the sign of the semantic orientations: It is possible to see that only
three answers have a negative sentiment, two of which relate to the first question about the effects of
the crisis. Maybe this result, which was obtained by Respondents 1 and 2, is due to the presence of
agritourism and educational farms, the activities they had to stop during the lockdown. The second
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issue reported an overall low positive semantic orientation, and this is probably due to the fact that
all of the farmers are waiting to verify the results of their interventions. The third theme scored only
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All of the respondents declared that they experienced no particular effects on their core farming
business, while there were significant effects on the distribution of products and on the so-called related
activities, such as agritourism, leisure, and restaurants.
A very strong positive sentiment was expressed towards the increase in sales, particularly of
transformed products—e.g., flour—but even of fresh products. Both the quantities sold to former
customers and the number of new customers increased, owing to the great amount of time spent at
home by families, who also used this time to prepare any kind of homemade food, such as bread, pasta,
and pizza. In this regard, it is worth noting that containment measures prohibited the consumption of
meals outside the house. In this sense, the Covid-19 emergency has changed eating habits. Furthermore,
the farmers interviewed have not increased their prices, in contrast with large supermarket chains,
and this has led to a further demand growth. The lockdown resulted in augmented direct sales,
particularly to Solidarity Purchasing Groups (SPGs) and, to a lesser extent, to supermarkets located
inside cities. Consequently, revenues from direct selling have increased, thus ensuring the liquidity
needed to carry on the business. In the last decades, the functioning and the structure of agri-food
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markets have gradually changed [27]. Covid-19 has sped up this change and has strengthened the
sales in Short Food Supply Chains (SFSCs). These chains, in turn, reinforce sustainability [28] and
can give a positive contribution to a healthier and fairer future in food consumption [29]. In brief,
SFSCs might facilitate the transition towards sustainable local agri-food systems that are capable of
granting access to quality food to all [30].
Among the negative effects of the pandemic, the respondents reported the increase of wildlife in
the countryside, particularly boars, due to the greatly reduced mobility across the nation. Wildlife could
damage crops and, therefore, involve new costs in protecting the cultivations or a reduction in future
revenues because of a contraction in harvest. Other negative consequences concerned the cancellation
of reservations, with repercussions on agritourism activities, especially restaurants and leisure.
Agritourism is an important factor of rural development [31], particularly from the environmental [32],
social, and economic [33] viewpoints; a sharp contraction of these activities could result in negative
effects on local economies. The closure of Farmers’ Markets (FMs) prevented the farmers from selling
their vegetable products in these markets. The revenues from agritourism business and from sales to
FMs have decreased. There has been a small deficiency in work force, which has led to postponement
in time of some farming operations.
In spite of these difficulties, the effects coming from the pandemic are positive overall, since total
revenues have increased and the expectations of the respondents are optimistic, also as to related
activities. It is hoped that they will restart normally, despite the reduced number of guests enforced by
social distancing.
Figure 4 depicts the results concerning the farmers’ responses to the changes determined by the
health crisis. The most important reaction concerned the sales methods. The goods were delivered
to the homes of SPG customers, while before, they were delivered to a single distribution center;
containment measures have prevented the gathering of people in common spaces. These deliveries
took place using their own means of transportation because the delivery charges applied by couriers
have increased greatly, as have transport times. This new method has been greatly appreciated by
customers, who have avoided the long and boring queues, which have been registered outside any
store. On the other hand, farmers have suffered due to the additional time and work requirements.
As a result, some farming operations have been deferred in time. Some SPG customers have chosen to
pick up their goods directly in the shop; in this case, the orders and the deliveries have been managed
through Whatsapp. Online sales have significantly risen. The share of sales, which has been lost due
to closing of FMs, has been replaced by an equal amount sold to non-profit organizations, such as
episcopal curia, at discounted prices. This type of sale has played an important role, especially with
processed products (flour, oil, pasta, and others) because it has allowed the sale of excess goods stored
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outsourced to different enterprises in the last decades [34], and farmers now wish to re-appropriate
these business activities. Subsidies could also serve to upgrade and renovate equipment, and to
adjust agritourism structures to the new post-Covid standards. Moreover, in order to improve farms’
competitiveness, the respondents are determined to set up a ‘Food district’: This is a new tool that was
established by Italian Law 205/2017, and represents an instrument to promote local development within
a place-based approach through the integration of activities characterized by territorial proximity.
4. Conclusions
The Covid-19 pandemic has had particularly significant impacts on the agri-food system. The food
supply chain is a complex network of interactions and actors: Producers, inputs, transport, processing
plants, shipping, and more. During the quarantine, the food supply chains were disrupted with
blockages to transport routes that were particularly obstructive for fresh food and a labor-intensive
crop crisis due to the limited availability of manpower, which also resulted in increased levels of food
loss and waste. However, the Covid-19 pandemic stressed the importance of a solid and resilient food
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system that functions in all circumstances and is capable of ensuring citizens a sufficient supply of
affordable food [35].
On the consumer side, the food demand is inelastic, and the effect of the pandemic on overall food
consumption likely limited. Furthermore, at the beginning of the diffusion of the disease, significant
increase in demand for fresh food and home-prepared food transformed traditional consumption
styles. The pandemic also helped make consumers more aware of the interrelationships between
health, ecosystems, supply chains, consumption patterns, and sustainability [35].
This paper investigated the effects of the pandemic on farms that diversify in some areas of
Central Italy. The interviews conducted showed how the pandemic highlighted the centrality of
agricultural activity and food production, as well as their origins, also in terms of food safety and quality.
Moreover, farmers that were interviewed registered a sharp contraction in agricultural production
activities throughout the quarantine, but also a sharp increase in sales of food products. In particular,
the SFSCs and local marketing channels have not only shown themselves to be more resilient, but have
had an important boost. From this point of view, Covid-19, at least in the short term, has caused a
transformation of the food supply chain in favor of local markets and short supply chain channels.
The networking and aggregation among farms are other key issues. If, to date, the national tools
and policies aimed at promoting synergies among farms have substantially failed, the quarantine
could have catalyzed a mechanism of necessity and, therefore, of trust that could also consolidate in
the coming months. This theme could have territorial cohesion effects, which are also favored on the
other front, as the interviews have shown through the strengthening of the links between farmers and
consumers. Indeed, the survey that was conducted revealed how the closure of some commercial
channels (i.e., FMs and direct sales on farm) has forced farms to strengthen others, such as the SPGs
and the direct delivery. Again, the new adaptation strategies for both consumers and farmers—not
only in the event of a new upsurge in Covid-19 in the autumn, but also as a response to the current
economic crisis—could lead to a strengthening cooperation among all actors in the food supply chain.
On the supply side, one of the most relevant elements is the re-orientation of the farms. In fact,
both as an effect of new consumer requests and as a risk adaptation strategy, farms require subsidies
and for policymakers to invest in modernization of food processing machinery and logistics. This factor
could represent an indirect impact of the pandemic, determining a farm’s leaning towards greater
technical efficiency and competitiveness as a strategy of resilience and adaptation to the crisis,
as highlighted by the word clouds.
Furthermore, in some interviews, farmers referred to the start of cooperation with volunteering
and third-sector organizations. These collaborations could further consolidate in the coming months.
In general, the crisis caused by the pandemic seems to have favored the spread of innovation on
a local scale. In this sense, the word clouds have highlighted new forms of social innovations:
Farm networking and cooperation between producers and consumers, as well as between farms and
non-profit organizations.
In addition, the word clouds show technological innovation in food processing. Therefore, in their
local food networks, the farms seem to have responded to the difficulties of the pandemic crisis by
showing a remarkable adaptability. These features are fundamental in farms that diversify, which are
characterized by flexibility and resilience to transformations and risks.
In the interviews, it emerged that, due to the transformations induced by the pandemic, farmers also
tried to adapt through the search for new management skills, as well as problem-solving and
learning-by-doing approaches. These skills show the central role of human capital formation in
agriculture, which has a significant implication for policymakers.
This paper sought to contribute to the launch of a theoretical debate between scholars and
international experts aimed at assessing the impacts of the pandemic and the resilience of farms,
businesses, and communities to risk.
The results of this investigation point out that the impacts of the pandemic had effects on both
deepening and regrounding. This evidence highlights an important implication for the post-Covid-19
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agricultural and rural policy design. In fact, in the CAP reform process that is underway, the reduction
in funding of the Second Pillar represents an element of risk, far removed from the needs of the farms
shown in the pandemic.
In April 2020, the European Commission published “A Farm to Fork Strategy”, in which it
promotes a global approach to the role of food sustainability and urges national, regional, and local
institutions to build a broad debate on a sustainable food policy. Furthermore, the Commission has
undertaken to formulate a legislative proposal for a sustainable food system by the end of 2023.
This study has connected different policy implications. First, the research highlights the centrality
of food production among farm activities, so it is important that rural policies assign a key role to the
support of agriculture. In addition, ties emerge with the territory, communities, citizens–consumers,
and other farms. This is a second priority element for the design of upcoming policies; support for
food supply chains must be built through a place-based approach, looking at their local dimensions.
Local markets, farmers’ markets, and direct sales need to be supported as factors for increasing
value and favoring the distribution of bargaining power in the agri-food supply chains towards farms,
thus protecting consumers. In addition, it is important to concentrate subsidies in the direction of
increasing farm competition and investments in agro-food processing machinery.
A limitation to be pointed out is that the study suffers from the limitedness of the number of
interviews and of the geographic area covered. The scope of the research, in any case, is to offer timely
signals of the effects of Covid-19 on diversified farms in this first post-quarantine phase; a survey
based on a representative sample from the whole Italian farm population would have required much
more time.
Future research efforts should be addressed in some directions. Firstly, we should compare the
results with interviews conducted in ultra-peripheral areas to investigate the effects of Covid-19 in the
inner and mountain regions. Secondly, a research guideline that we believe may be interesting is that
related to understanding the effects of the pandemic and quarantine on social cohesion in rural areas,
an element that emerged during the interviews and that deserves further research efforts.
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