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Abstract: The coronavirus disease 2019 (Covid-19) pandemic has forced global food systems to face
unprecedented uncertain shocks even in terms of human health. Urban agriculture is expected to be
more resilient because of its short supply chain for urban people and diversified farming activities.
However, the short-and long-term effects of the Covid-19 pandemic on urban farms remain unclear.
This study aims to reveal the conditions for farm resilience to the Covid-19 pandemic in 2020 and the
relationship between short-term farm resilience and long-term farm development using data from a
survey of 74 farms located in Tokyo. The results are as follows. First, more than half of the sample
farms increased their farm sales during this period. This resilience can be called the “persistence”
approach. Second, short-term farm resilience and other sustainable farm activities contributed to
improving farmers’ intentions for long-term farm development and farmland preservation. Third,
the most important resilience attributes were the direct marketing, entrepreneurship, and social
networks of farmers. We discussed the necessity of building farmers’ transformative capabilities for
a more resilient urban farming system. These results imply that support to enhance the short-term
resilience of urban farms is worth more than the short-term profit of the farms.

Keywords: resilience; sustainability; urban agriculture; long-term development; regression analysis;
direct marketing; entrepreneurship; social network

1. Introduction
1.1. Covid-19 Pandemic and Food System

The coronavirus disease 2019 (Covid-19) pandemic affected every aspect of economic
and social human activities, thereby causing dysfunction in food systems. According to
Savary et al. [1], the effects of the Covid-19 pandemic on six components of food security,
such as primary production of food, stability of production, food reserves and stockpiles,
physical access to food, economic access to food, and diets, can be classified into three
types: short-term (0-3 months), medium-term (3-12 months), and long-term (1 year or
more). For example, the problems of the primary production of food include a shortage
of agricultural labor (short-term), disrupted input supply chains (medium-term), and the
disappearance of low-tech farms (long-term). Furthermore, the constraints of physical and
economic access to food may pose challenges for farmers who utilize short supply chains.
In particular, small-scale farmers are said to be affected by a lack of markets due to the
widespread closure of restaurants, farmers’ markets, and schools [2]. In the context of these
circumstances, Savary et al. added “human health” as a food security driver. Therefore, it
is necessary for researchers and policymakers to consider the Covid-19 pandemic not as
a one-shot global challenge but as a possible risk to human health in the future and then
investigate the effects of the Covid-19 pandemic on global and local food systems.
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However, the effects of the Covid-19 pandemic on farms differ according to country,
region, and type of agriculture. For example, a quantitative study on Chinese farms
indicated that only 2% of the sample farms increased their sales during the Covid-19
pandemic in 2020. According to this study, farms in the areas where the incident rate of
Covid-19 was high experienced falling sales and rising operating costs [3]. Conversely, a
case study on Italian farms that diversified into agritourism demonstrated that most of
them exploited the business opportunity that appeared during the Covid-19 pandemic and
increased their sales through home-delivery services and online selling of their products [4].

In this context, the question is what effects the Covid-19 pandemic had on agriculture
in urban and peri-urban areas that were the Covid-19 epicenters in the world. Generally,
studies on farm diversification in developed countries have indicated that the shorter the
distance between farms and cities, the greater the tendency for farms to diversify their
businesses [5-8]. From the viewpoint of direct marketing to consumers, urban and peri-
urban farmers can consider the social and economic situations caused by the Covid-19
pandemic as growth opportunities. However, strict lockdown and movement restrictions
may negatively affect urban and peri-urban agriculture (UPA). Therefore, this study aims
to evaluate the consequences of the Covid-19 pandemic on UPA and future prospects
for its long-term development in Japan. Furthermore, this paper considers the Covid-19
pandemic as a kind of social and economic shock, and then, it assesses the resilience of UPA
to the shock (persistence or adaptation approaches). From this novel resilience viewpoint,
this evaluation enables researchers and policymakers to discuss the urban food system’s
capacity to deal with uncertainties related to public health and its resilience attributes such
as short supply chain, farmers’ entrepreneurship, and social networks. Moreover, this
paper investigates the complementary relationship between resilience and sustainability in
terms of long-term farm development.

1.2. Effects of Covid-19 Pandemic on Urban Agriculture in Japan

The Covid-19 pandemic has had various negative impacts on agriculture in Japan. A
July questionnaire survey in 2020 showed that the diffusion index of agriculture decreased
from +6.0 points in 2019 to —25.9 points in the first half of 2020 (Japan Finance Cooperation,
July Survey on Agricultural Business Confidence, 2020). The negative score of the diffusion
index means that the number of negative farmers, i.e., those affected by the economic down-
turn, exceeds the number of positive farmers. The reasons for this can be traced through a
survey performed within the community of farmers where the following responses were
obtained: “fall in production price” (68.4%), “stop or reduction of marketing channels”
(32.9%), and “stop or reduction of direct marketing” (24.2%). Therefore, problems related
to marketing channels were severe for farmers in 2020.

However, in terms of UPA, the Covid-19 pandemic did not necessarily have only
negative impacts. According to a questionnaire survey of the Ministry of Agriculture,
Forestry, and Fisheries, the percentage of people who thought that the multifunctional
roles of UPA became stronger due to the Covid-19 pandemic was 50.2% (Ministry of
Agriculture, Forestry and Fisheries, Online May Survey on Urban Residents” Views on
Urban Agriculture, 2020). This suggests that UPA in Japan is appreciated during this period.
Generally, it can be said that the sales of local agricultural products in farmers” markets,
supermarkets, and garden centers rapidly increased because of the stay-home campaign.
Another survey of the Tokyo Metropolitan Government indicates the growing interest of
urban people in natural environments in urban settings during this pandemic. The typical
answers are as follows: Because of the Covid-19 pandemic, “parks or green spaces are
important” (60.5%), “the appropriate distance between urbanites and natural environments
should be reconsidered” (29.1%), and “I am interested to use allotment gardens” (23.8%).

Conversely, the Covid-19 pandemic negatively affected UPA in Japan. Figure 1 shows
the weekly average of the number of positive cases per day and the related social conditions
in Tokyo. The number of positive cases reached its peak three times: in April and August
2020, and January 2021. The first shock to UPA in Tokyo was the closure of almost all
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elementary schools, junior high schools, and high schools, and the associated suspension of
school meals during the spring season. According to a survey by the Ministry of Education,
Culture, Sports, Science and Technology, 100% of public schools in Tokyo and 82% of
private schools in Japan shut down during this period. Urban farmers seemed to suffer
from the decreasing demand for school meals, because 95% of elementary schools and
junior high schools in Tokyo were using local agricultural products for school meals.
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Figure 1. Weekly average of the number of positive cases a day and related social conditions in Tokyo. Note: Data were
downloaded via the NHK website (https:/ /www3.nhk.orjp/news/special /coronavirus/) (accessed on 8 February 2021).

In addition, the Tokyo Metropolitan Government had asked restaurants, bars, and
nightclubs to reduce their business hours four times, which spanned approximately seven
months in total. As marketing channels to such food-service industries are also important
for urban farmers, this economic situation would have had a negative impact on farm
performance. Moreover, diverse events and services, such as farming experience services,
direct marketing events, and agritourism, were restricted or voluntarily closed during
this period.

Considering the aforementioned complex social and economic situations, an empirical
and significant question needs to be answered: what effects did Covid-19 pandemic
have on the short-term income and long-term farming vision of urban farmers in Japan?
Furthermore, as the situations related to Covid-19 are changing every moment at present,
the acquisition of correct data on urban farms in 2020 will become increasingly difficult
unless we organize information as soon as possible.

1.3. Farm Resilience and Urban Agriculture

Academic interest in the importance of resilience of farming systems to social and
economic uncertainties, such as the Covid-19 pandemic, is rapidly increasing. In general,
resilience is defined as “the capacity of a system to absorb disturbance and reorganize while
undergoing change so as to still retain essentially the same function, structure, identity, and
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feedbacks” [9]. Disturbance includes not only drastic changes in the natural environment,
such as climate change or earthquakes, but also socio-economic changes such as social
value shifts or international trade market fluctuations. Furthermore, these changes affect
multiple spatial scales (local, national, and international sites of action) [10]. Thus, the units
of resilience analysis differ depending on the research purpose, ranging from individual
farms [10] to farming systems [11].

According to the overview of the strategies that farms need to combine, approaches
to stresses or shocks at the farm level can be classified into two types: persistence and
adaptation [10]. Persistence consists of an exploitation strategy, where the farm takes
advantage of successful activities and shifts more resources to these activities, and an
absorption strategy, where the farm has sufficient buffer capacity to cope with the crisis.
The components of adaptation are adjustment and transformation strategies. The former
strategy means that the disturbance requires some adjustment at the farm level, including
new production methods, on-farm processing, or direct marketing. The latter strategy
requires farms to realign management resources and introduce unconventional activities.
Darnhofer also suggested two important aspects of resilience: bounce back and bounce
forward [12]. This means that the objectives of resilient thinking are not only to restore
the current state to the pre-disaster state and functions but also to transform the farm
capacity in accordance with societal changes. It is necessary to determine the possibility of
transitions in the way urban farmers do their businesses.

The degree of resilience of urban farmers in Japan should be discussed in advance.
First, rapid economic growth from the late 1950s onwards has led to the uneven growth
of urban fringe areas, including expansion into large areas of farmland [13,14]. In spite
of this harsh environment, many farmers have survived in urban and peri-urban areas;
this implies that existing urban farmers are resilient to some extent. Yoshida showed that
in the Tokyo metropolitan area, more than 50% of ploughed fields and rice paddies are
located within 2 and 3 km from densely inhabited districts (DID), respectively [15]. His
study also indicated that with a decreasing distance from a DID, urban sprawl had more
positive effects on farmland parcel sizes and farm-diversified activities. Indeed, some urban
farmers exhibit higher levels of entrepreneurship than other farmers and have responded
positively to the pressures of urbanization, such as high taxation, vandalism, and low-
quality agricultural infrastructure [16]. In the Tokyo metropolitan area, a few advanced
diversified farms with entrepreneurial orientation, social networks, and management
capabilities showed more economic and social sustainability than conventional farms [8].

In summary, some urban farmers seem to have demonstrated adaptive or transfor-
mative resilience to the rapid and uneven growth of urban areas. However, the shock
caused by the Covid-19 pandemic is completely different from the previous development
stress. Therefore, it is necessary to ascertain the effectiveness of urban farmers’ capacity to
accumulate in this unprecedented challenge.

Furthermore, the most important objective for UPA is not the short-term resilience
of urban farmers to the Covid-19 pandemic but the long-term development of a farming
system as a whole. It is expressed that “sustainability is a concept complementary to
resilience and refers to the adequate performance of all system functions across the envi-
ronmental, economic, and social domains” [17,18]. However, a trade-off between resilience
and sustainability can be assumed because the stability caused by sustainable activities
may inhibit the resilience capability building that enables urban farmers to dynamically
transform themselves. Then, the relationship between resilience and sustainability is an
empirical question.

The multifunctionality of sustainable urban agriculture is expected to solve various
urban problems. Many studies suggest its social functions (education, social cohesion, job
creation, human health, and community development) and its environmental functions
(increasing ecosystem services and efficient use of energy and resources) [19-24]. Moreover,
some studies directly relate urban agriculture to sustainable or resilient cities [25,26].
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Empirical studies on the multifunctionality of urban agriculture are also increasing.
First, the potential of urban agriculture for food production has been evaluated [27-29].
However, the motivations of participants in urban farming are not only fresh produce but
also social cohesion and money saving [30]. Farming participation is associated with the
promotion of social involvement [31,32] and the promotion of human physical and mental
health [33,34]. In Japan, Soga et al. suggested that the participants in allotment gardens
increased their social activities [35], whereas Harada et al. revealed that participants in
farming experience farms run by professional urban farmers show more improvement in
physical and mental health indicators than the participants in ordinal allotment gardens [36].
This evidence indicates that the long-term development of urban farms contributes to
sustainable development goals in cities [20].

However, sustainability is rather based on “equilibrium thinking” that emphasizes
predictability and stability [10]. In unpredictable and uncertain environments, “resilience
thinking” [37] that emphasizes dynamic processes of adaptation and transformation of
farming systems is needed for a long-term development that is not based on equilibrium
thinking [10]. Consequently, the outcome of farmers’ behaviour toward the Covid-19 pan-
demic certainly affects more long-term vision for farm development. The understanding of
this relationship among resilience, sustainability, and long-term development will enable
researchers and policymakers to discuss the impact of the Covid-19 pandemic on UPA.

1.4. Attributes of Farm Resilience

First, one of the resilience attributes emphasized in previous literature is farm diversi-
fication [12,38,39]. Based on interviews with dairy farmers or organic farmers, functions of
farm diversification are not only economies of scope and risk reduction but also acquisitions
of management skills and knowledge as well as the enlargement of social networks. For ex-
ample, organic farmers in Austria identified or created niches for marketing their products,
thus acquiring knowledge through social learning and experimentations [39]. Another
study demonstrated that 30% of farmers who participated in workshops diversified into
other activities on their farms as a risk-management strategy; these farmers believed that
diversification was an effective risk management strategy for the next 20 years [40]. Accord-
ing to a comprehensive literature review on farmers’ motivation for farm diversification,
although most farmers diversify their business for risk reduction and resource utilisation,
some farmers diversify to exploit market opportunities [8]. Consequently, the effects of
farm diversification are functionally diverse, and many of them seem to contribute to
farm resilience.

Second, the role of farmers as decision-makers is emphasized by Darnhofer et al. [10].
They suggest the importance of “how a farmer perceives and conceptualizes the potential
and limits of his or her farm, the risks emanating from economic, social, or ecological
changes, and the options that he or she can employ to face them” [10]. The cognitive abilities
of farmers are thought to be related to entrepreneurship. Entrepreneurship is the process
by which opportunities to create future goods and services are discovered, evaluated, and
exploited [41]. The first rationale to consider entrepreneurship as a resilience attribute
is that entrepreneurship strongly affects long-term firm performance [42]. Second, the
effectiveness of entrepreneurship increases if firms face environmental hostility [43]. Third,
the innovative performance of firms is improved by entrepreneurship [44-47]. Fourth,
entrepreneurship plays a role in developing absorptive capability [44] and exploratory
capability [48], which are related to the learning capacity of firms. Therefore, in the case
of family farms, entrepreneurial farm managers in severe business conditions such as the
Covid-19 pandemic should have significant impacts on farm resilience by seeking market
opportunities and drastically transforming their business models.

Lastly, social networks are frequently indicated as resilience attributes. It has been
suggested that building a strong social network contributes to acquiring accurate informa-
tion and a complete set of options for change [10]. According to a paper that discusses the
resilience of communities to natural disasters, social networks are important for combining
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different types of knowledge [49]. Analyses of farming systems, including individual
farms, indicate that cooperatives and producers’ organizations are considered effective
measures for enhancing the transformability by various stakeholders [18], and farmers
who participated in workshops also acknowledge the significance of peer-to-peer learning
and knowledge networks for building resilience capabilities [40,50]. Moreover, farmers’
social networks are considered to have a potential impact on farm performance because
they can be a source of business opportunities [51,52] and external management resources
such as advice [53-55]. These results correspond to the fact that the analytical framework
for the resilience of farming systems can be structured with the inclusion of networks
for collaboration opportunities, stakeholder management, and an open attitude toward
innovation, as resilience attributes [11,56].

1.5. Objectives

In view of the aforementioned discussion, the purposes of this study are summarized
as follows: The first objective is to understand the impact of the Covid-19 pandemic on
urban and peri-urban agriculture (UPA) in Japan. This investigation answers what type of
strategies individual urban farms have adapted to be resilient to the Covid-19 pandemic.
Therefore, we ascertained the types of resilience capabilities of urban farmers during the
Covid-19 pandemic. Second, this study clarifies the relationship among farm resilience,
farm actions for social and environmental sustainability, and long-term farm vision. Third,
the effects of resilience attributes, such as farm diversification, entrepreneurship, and social
networks, on resilience building are to be investigated. Then, we discuss the comprehensive
conditions for the long-term development of UPA in Japan.

2. Methodology
2.1. Conceptual Framework

We apply Meuwissen’s framework to assess the resilience of farming systems to the
conceptual framework of this study [57]. We selected this framework because it is based
on much of the theoretical and empirical novel research conducted by SURE-Farm project
(full title “Towards SUstainable and REsilient EU FARMing systems’). The applicability of
this framework to the specific farming system is sufficient. The framework consists of five
steps: (1) “Resilience of what?” (farming systems), (2) “Resilience to what?” (challenges),
(3) “Resilience for what purpose?” (functions), (4) “What resilience capabilities?” (resilience
capabilities), and (5) “What enhances resilience?” (resilience attributes).

Figure 2 illustrates the conceptual framework of this study. First, the targeted farming
system includes individual urban farmers in Tokyo. Generally, these farmers are highly
independent of each other. Thus, it is difficult to consider UPA as an integrated farming
system. Second, the challenge faced by urban farmers is the Covid-19 pandemic. This
pandemic is a shock to the socio-economic activities and public health of human beings.
Third, the short-term objective of urban farmers is to maintain the status quo or increase
their sales during the pandemic. Moreover, this short-term goal may contribute to a
more long-term farm vision for development. Fourth, the types of resilience capabilities,
persistence, or adaptation should be clarified. The difference between the two capabilities
is whether significant changes are followed by resilience. In short, adaptation means that
urban farmers proactively change their crops, farming methods, marketing channels, and
business models. Lastly, this study defines the resilience attributes that significantly affect
resilience capabilities such as direct marketing practices, entrepreneurship, and social
network of farmers.
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Figure 2. Conceptual framework.

2.2. Analytical Framework

The analysis uses data from a web survey of 74 urban farmers located in Tokyo.
This survey was distributed to farmers via e-mail and social network services from the
16 December 2020 to the 31 January 2021. Snowball sampling was used as the methodology.
The survey administration software was Google Forms. According to the Census of
Agriculture and Forestry in 2015, the number of farmers in Tokyo is 6023 (including
482 farmers who lived on remote islands). Although the sample size is relatively small, the
answers cover farmers from 10 of the 14 farmers’ cooperatives in Tokyo. This implies that
the locational bias should be small.

To analyze the consequences of the Covid-19 pandemic on urban farmers’ sales, the
originality of this study is that farmers are asked to provide information, in every quarter,
regarding their sales in 2019, and the year-over-year change rate of sales in 2020. Using
these data, we can calculate the number of farms that increase (or decrease) their sales for
each period and then calculate the average total sales change in 2020. This study defines
the farms whose sales in 2020 have increased from 2019 as “highly resilient farms”, because
this sales change can be considered to demonstrate the farm’s short-term resilience to
Covid-19 pandemic. Conversely, we define no-sales-change farms as “middle-resilient
farms” and sales-decreasing farms as “less resilient farms”.

This study focuses on farmers’ intentions to develop farm size as a long-term farm
vision. A 3-point scale in a question is used to measure farmers’ 10-years-after intention:
1 = downsizing, 2 = status quo, and 3 = scaling up. Furthermore, four questions on
farmland are used to understand the relationship between long-term farm vision and
farmland preservation, because the growing scarcity of farmland in urban areas potentially
threatens the sustainability of UPA today.

Direct marketing is one of the resilience attributes hypothesized to affect sales changes.
This study examines the largest marketing channels of each farm. Marketing channels such
as farmers’ markets and farm gate sales (manned or unmanned) are classified as direct
marketing channels. In addition, other channels such as sales to the wholesale market and
sales to the retailer are referred to as mass marketing in this study.

In general, farmers’ entrepreneurship can be measured using entrepreneurial orienta-
tion. The entrepreneurial orientation (EO) of individual farmers can be assessed in terms of
their innovativeness, risk-taking, and proactivity [58]. This study included two questions
regarding each indicator. Based on Covin and Slevin [59], a 5-point Likert scale was used to
measure which of the two paired contrasting statements most closely matched a farmer’s
view. The higher the point, the more entrepreneurial the farmer. EO was measured as the
sum of responses to six questions.

The social networks of farmers are measured using the questions of whether 10 cat-
egories of entities have been supportive for farmers during the Covid-19 pandemic. A
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5-point Likert scale from 1 = not supportive to 5 = greatly supportive is used, and then, the
social network score is measured as the sum of responses to ten questions.

Lastly, the sustainability of a farm is assessed by its proactiveness to corporate social
responsibility (CSR). CSR activity is defined as “actions that appear to further some social
good, beyond the interests of the firm and that which is required by law” [60] or as “firm
behaviors that are not mandated by law and are designed to benefit one or more social
stakeholders”. The term “social stakeholder” includes the physical environment [61]. With
reference to previous literature on farm sustainability [62-64], eight indicators related to
social sustainability and environmental sustainability were assessed using a 3-point Likert
scale: 1 = not at all proactive, 3 = more proactive than other farmers. As in previous studies,
we distinguish external social sustainability from internal social sustainability. These
eight indicators are then summed up to create a social and environmental sustainability
index (SESI).

Parametric and nonparametric statistical analyses were performed in this study.
Fisher’s exact test and pairwise comparisons of the Wilcoxon rank-sum test can be applied
to nominal or ordinal variables. However, it is difficult to control the effects of other funda-
mental factors, such as farm size, farm location, and management skills. Thus, regression
analysis was applied to test the hypotheses. The dependent variables are the resilience
type, social and environmental sustainability index (SESI), and long-term farm vision. As
resilience type and long-term farm vision are ordinal variables, the ordinal logit model is
used for estimation. Conversely, ordinary least squares (OLS), which employs continuous
variables as a dependent variable, is applied to the SESI model. The control variables are as
follows: logarithm of sales in 2019, farmland size, population density of cities where each
farmer lives, and management capabilities. Management capabilities include the skills of
production, accounting, marketing, and human resource management.

3. Results
3.1. Description of Sample Farms

First, we summarize the characteristics of the sample farms. As shown in Figure 3,
vegetable farms (on an open field or in a greenhouse) were the most frequent (74.3% in
total). The sample is slightly biased to vegetable farms because the proportion of the
vegetable farms in Tokyo is 57% (the Census of Agriculture and Forestry in 2015). However,
there are a few other types of farms in the sample, such as mixed farms (8.1%) and dairy
farms (6.6%). Figure 4 illustrates the percentage of farms according to farmland size. Of the
sample farms, 31.5% had 50a-99a (a (are): 10? m?) farmland, and 23.3% had less than 30a
farmland. Whereas there are small urban farms, 26.3% of sample farms have more than
1 ha of farmland. According to the distributions of farms in Tokyo, the size of the farmland
of the sample farms is not so much biased.
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Figure 3. Number of sample farms. Note: Farmers answered a production type that accounts for
two-thirds of total farm sales; “nothing” means none of the production types is less than two-thirds
of total farm sales.
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Regarding farm sales in 2019, as shown in Figure 5, 20.3% of sample farms’ sales
and 5.2% of them in Tokyo are more than 10 million yen. This means that the sample is
highly biased to large-sales farms because of the snowball sampling. Figure 6 shows the
population density at which each farm is located. Most of the sample farms are located in
areas with a population density of more than 5000 persons/km?. As the population density
of Tokyo is 6168 persons/km?, the sample farms are located in relatively high-density areas
in Tokyo. According to these results, the business size of sample farms and farm locations
seem to be evenly distributed, and the sampling bias should be small.
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Figure 5. Percentages of farms by farm sales in 2019. Note: “Tokyo” is a total farm population in
Tokyo from the Census of Agriculture and Forestry in 2015.

Figures 7 and 8 show the rate of farms by the first largest marketing channel (1st chan-
nel) and the second largest marketing channel (2nd channel), respectively. Figure 7 illus-
trates that as the 1st channel, 28.4% of the samples choose farmers’ markets, and 32.5%
choose farm gate sales (manned or unmanned). This means that direct marketing is the
most popular diversification strategy for sample farms. Conversely, 24.4% sell their prod-
ucts to mass marketing channels (wholesale market and sales to retailers). As seen in
Figure 8, although direct marketing channels are still popular, other diverse channels such
as sales to school meals or sales to restaurants are common as the 2nd channel.
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Figure 6. Percentages of farms by population density. Note: The population density of each city in
Tokyo is used.
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Figure 7. Percentages of farms by the first largest marketing channel (1st channel).
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Figure 8. Percentages of farms by the second largest marketing channel (2nd channel).

3.2. Effects of Covid-19 Pandemic and Resilience Capacity

In this section, we describe the transitions in farm sales and the factors influencing
sales changes in 2020. Figure 9 shows the percentages of farms by year-over-year sales
change (increase, no change, or decrease) of the 1st and 2nd channels in every quarter.
The results of “no change” are omitted in the figure. Most importantly, the percentages
of sample farms who answered that they increased their sales in both the 1st and the 2nd
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channels compared to sales in 2019 were higher than the percentage of those who decreased
their sales from January to September. This suggests that in 2020, a large number of sample
farms experienced farm sales increase during the Covid-19 pandemic. Conversely, the
rate of sales-increasing farms dropped sharply from October to December 2020. In brief,
whereas the trend of the sales increase was evident for urban farmers until September, this
trend did not continue until the end of 2020.

0,
Marketing | Change of % of farms

channels sales Jan-  Apr—  Jul-  Oct-
Mar  Jun Sep  Dec

Increase 23.0 338 324 176
Decrease 162 149 176 31.1
Increase 155 203 275 157
Decrease | 11.3 145 13.0 17.1

Ist

2nd

Yan ~May Apr. Jup . Sep Oct‘Dec

=@ increase (1st channel) «==dlle decrease (1st channel)

e e+ increase (2nd channel) ==—de e decrease (2nd channel)

Figure 9. Percentages of farms by sales change in every quarter in 2020. Note: The questionnaire asked farms to provide
details regarding their year-over-year change rate of sales in every quarter in 2020. Then, we summarized the percentages
of farms classified into three: increase farms, decrease farms, and status-quo farms.

Then, we can calculate the total sales changes in 2020 compared to 2019. As seen in
Table 1, the number of highly resilient farms that increase their total sales in 2020 is more
than the number of less and middle-resilient farms. Surprisingly, during the Covid-19
pandemic, 41.8% of the sample farms showed bounce-forward resilience. Moreover, with
regard to the average sales changes in 2020 by resilience type, whereas the average sales
change of the highly resilient farms is +662,000 yen/year, that of the less resilient farms
is —1,045,000 yen/year. The sales decline of the less resilient farms is much larger than the
sales increase of the highly resilient farms. The average deficit of the 1st channel is large for
less resilient farms. In total, the average sales change of all farms in 2020 is 9000 yen/year;
that is, the Covid-19 pandemic, on average, possibly had almost no effect on sample farms
in UPA in Tokyo.

Table 1. Average sales changes in 2020 by resilience type.

Average Sales By Marketing Channel Types
Short-Term Sample Changes
Resilience Type Size (ven ) 1st Channel 2nd Channel

yen/year (yen/year) (yen/year)

Highly resilient farms 31 662,000 416,000 273,000
Less resilient farms 19 —1,045,000 —932,000 —134,000

Middle-resilient farms 24 0 0 0
total 74 9000 —65,000 81,000

Note: After summing up sales changes in every quarter in 2020, average sales changes were calculated by resilience types.

The results in Table 1 indicate that the 1st channel affects farm resilience the most
during this period. Figure 10 demonstrates the percentage of the 1st channel by resilience
type. Almost 70% of highly resilient farms use direct marketing channels. Conversely,
47% of the less resilient farms sell to the mass market (wholesale market and sales to
retailers). In short, farm resilience to the Covid-19 pandemic may be partly affected by farm
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diversification into direct marketing. In addition, 21% of the middle-resilient farms select
“no channel”. This suggests that the middle-resilient farms consist of non-sales farms.
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Figure 10. Percentage of first marketing channel by resilience type.

The reasons for the increase in sales and sales decrease are illustrated in Table 2. As
seen in Table 2, reasons such as “customer increase at farm gate” (41.9%) and “customer
increase in farmers’ markets” (32.3%) are frequently indicated by the highly resilient farms.
This result reinforces our hypothesis regarding the relationship between direct marketing
and farm resilience. In addition, “increased production” (29.0%) is also an important factor;
that is, it is possible that resilient farms have tried to increase their production for growing
customers during this period.

Table 2. Percentages under each reason for sales increase and decrease.

Reasons for sales increase (multiple answers) (%)

Highl Customer Customer Customer
gy . . Customer Sales increase for . Rise of Change of
resilient increase in . . P . increase for Increased 4 ducti Oth
farms farmers’ increase at increase arming delivery pro duction product production thers
farm gate  for retailers  experience . price plan
(n=31) markets service service
32.3 419 16.1 3.2 3.2 29.0 16.1 9.7 6.5
Reasons for sales decrease (multiple answers) (%)
L.e S5 Customgr Sales Sales Decrease of  Decrease of Fall in Change of
resilient decrease in decrease decrease Self- . .
off-farm on-farm . production  production Others
farms farmers for for school t " quarantine X )
(n=19) markets restaurants meal events events price plan
5.3 15.8 26.3 31.6 5.3 10.5 63.2 10.5 21.1

Conversely, Table 2 demonstrates that “fall in production price” (63.2%) is the most
significant reason for decreasing sales of less resilient farms. According to consumer price
statistics in Japan, the vegetable price in the October-to-December quarter in 2020 was
much lower than that in 2019. However, the vegetable price in the April-September quarter
in 2020 was higher than that in 2019. All urban farmers face the same market conditions.
Consequently, less resilient farms could not absorb these price fluctuations by changing
their strategies or marketing channels. Moreover, the Covid-19 pandemic directly affected
the less resilient farms through “decrease of off-farm events” (31.6%) and “sales decrease
for school meal” (26.3%).

If direct marketing is one of the resilience attributes of urban farmers, the question
is whether this resilience capability is “persistence” or “adaptation”. In our survey, the
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sample farmers were asked to give details regarding their new business models or manage-
ment activities that they started in 2020. However, 73% of the sample farmers never started
additional businesses, and the differences among resilience types were not statistically
significant (p > 0.10). Similarly, 62% of the sample farmers did not improve any farm
management practices, and the differences among resilience types were not statistically
significant (p > 0.10). In summary, even highly resilient farms seldom transformed their
business models or farming practices; that is, they tried to exploit their existing manage-
ment resources and marketing channels effectively. This “persistence” resilience capability
is thought to be a characteristic of urban farmers.

As can be seen in Table 3, whereas 46.2% of the sales of the highly resilient farms fall
between 3 and 10 million yen, 35.3% of the sales of the less resilient farms are more than
10 million yen. This result means that the farm size of the highly resilient farms is not
necessarily larger than that of the less resilient farmers; thus, farm size is not a decisive
factor for farm resilience in urban areas.

Table 3. Distribution of sales in 2019 by resilience type.

Sales in Million Yen

Short-Term L h 0.50 1.00: 2.00 3.00 5.00: 10.00: M h
Resilience Type ess than .50— .00~ .00- .00- .00- .00- ore than
P No Sales 0.49 0.99 1.99 2.99 4.99 9.99 19.99 20.00
% of farms
Highly resilient farms 0.0 7.7 7.7 11.5 3.8 23.1 23.1 19.2 3.8
Less resilient farms 0.0 5.9 11.8 0.0 17.6 5.9 23.5 23.5 11.8
Middle-resilient farms 23.8 4.8 9.5 4.8 23.8 14.3 4.8 9.5 4.8

Finally, Figure 11 demonstrates the direct effects of the Covid-19 pandemic on farming
practices. In particular, 75.3% of the sample farmers did not practice infection prevention.
Consequently, this pandemic did not change farming practices and drastically affected pro-
duction.

nothing in particular [N 5.3
avoid the Three Cs by changing production plans | N 13.7
reduce the number of persons who work at the same time [ 9.6
stop using parttime workers and volunteers | 8.2
avoid the Three Cs by changing production environments [l 5.5
others Il 4.1

0 10 20 30 40 50 60 70 80 90 100
%

Figure 11. Percentage of farms that practice infection preventions (multiple answers). Note: Three Cs includes “crowded

/i

places”, “close-contact settings”, and “confined and enclosed spaces”.

3.3. Long-Term Farm Vision

In this section, we discuss the relationship between short-term farm resilience and
long-term farm vision. Table 4 illustrates the various visions of the sample farmers after
this pandemic by resilience type. First, they answered the vision for “sales after Covid-19
pandemic (compared with sales in 2019)”; 35.1% of them anticipated increasing their sales.
The important point is that the rate of farmers anticipating a decrease in sales is the lowest
among the three categories. This means that urban farmers are not vulnerable to the Covid-
19 pandemic as a whole. However, according to the results of cross-tabulation between
resilience type and this vision, the rate of less resilient farms who intended to decrease
their sales is more than twice as much as that of the highly resilient farms. Conversely,
highly resilient farms are more intended to increase their sales than others. Although
these differences among resilience types are not statistically significant (Fisher’s exact test:
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p value = 0.59 > 0.10), these results potentially indicate that farm resilience to the Covid-19
pandemic affects the medium-term farm intention.

Table 4. Cross-tabulation between resilience types and farm visions.

Visions
Sales after Covid-19 Pandemic Long-Term Farm Vision
(Compared with Sales in 2019) (Farm Size in 2030)
Increase Decrease Status Quo Enlarge Downsize Status Quo
Total 35.1% 8.1% 56.8% 43.2% 12.2% 44.6%
(n=74)
Highly resilient
farms (A) 41.9% 6.5% 51.6% 61.3% 3.2% 35.5%
(n=31)
Less rf;ﬂ_‘ef‘gt) farms (B) 26.3% 15.8% 57.9% 36.8% 10.5% 52.6%
Middle-resilient
farms © 33.3% 4.2% 62.5% 25.0% 25.0% 50.0%
(n=24)
Fisher’s exact test p value = 0.59 > 0.10 p value = 0.03 < 0.05
Pairwise comparisons of . +
Wilcoxon rank sum test A>C A<C

Note: +p <0.1;*p < 0.05.

From a long-term perspective, 43.2% of the sample farmers have visions to enlarge
their farm size by 2030. Moreover, this rate increased to 61.3% for highly resilient farms.
Fisher’s exact test demonstrated statistically significant differences among resilient types
(p value = 0.03 < 0.05), and pairwise comparisons of the Wilcoxon rank sum test revealed
that at least the highly resilient farmers tended to develop their farms more than the middle-
resilient ones. These results suggest that farmers who demonstrated their bounce-forward
resilience to the Covid-19 pandemic are more proactive in developing their farms in the
long run. However, less resilient farmers are not necessarily the most pessimistic about
their future.

This long-term farm vision is potentially related to the intention to preserve farmland
or to make use of the multifunctionality of farmland. Table 5 shows the relationship
between long-term farm vision and the farmer’s intentions. Apparently, the farmers who
hope for status quo have the strongest intentions to “designate their farmland as specified
production green land” and “preserve all of their farmland after inheritance taxation”. This
suggests that farmers who are confident of their farmland stability intend to maintain their
farm size.

Table 5. Cross-tabulation between farm size vision and long-term intentions.

Long-Term Intention to . ..

Designate Their Preserve Their Designate their
Farmland Farmland Farmland as Rent Farmland
as Specified Production after Inheritance Disaster Prevention in the Future
Green Land Taxation Farmland
E . Enlarge (A) 82.1% 59.4% 70.0% 28.1%
?‘“gozlge Downsize  (B) 42.9% 11.1% 44.4% 11.1%
m Status quo  (C) 90.6% 72.7% 65.6% 12.1%
Pairwise comparisons of B <C* A>B* C>B*

Wilcoxon rank sum test

Note: * p < 0.05; ** p < 0.01. Specified production green land is tax-relief farmland under a strict development control in urban areas.
Disaster prevention farmland is farmland that is used as evacuation sites in case of disaster.
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Furthermore, farmers who plan to downsize their farms in the future have the least
intention to preserve farmland. This tendency is statistically significant; that is, long-term
farm vision certainly affects the stability of farmland in UPA. Farmers who plan to enlarge
their farms are characterized by strong intentions to “designate their farmland as disaster
prevention farmland” and “rent farmland in the future”. The former is related to the
exploitation of the multifunctionality of urban farmland, and the latter is related to the
preservation of farmland that is potentially abandoned in accordance with decreasing
farmers. Consequently, the long-term farm visions of farmers are more than individual
farms’ decisions, and these visions also affect the long-term sustainability of UPA.

3.4. Resilience Attributes

In this section, the relationships between resilience attributes and resilience types are
summarized. First, Table 6 shows the average scores of entrepreneurial orientation (EO)
indicators by resilience type. To control the effects of the marketing channels that farmers
mainly use on the extent of EO, the sample farms are divided into direct-marketing farms
and mass-marketing farms. As seen in Table 6, the integrated EO score and individual
indicators were higher in the highly resilient farms than in the less resilient farms. This
tendency was observed for both marketing channels. However, whereas resilient direct-
marketing farms demonstrate proactiveness and risk-taking, resilient mass-marketing
farms show innovativeness. This implies that to be resilient to the Covid-19 pandemic, the
direct-marketing farmers had to compete with other farmers to obtain new customers, but
the mass-marketing farmers had to produce better products and sell them in the markets
to attract market participants.

Table 6. Average scores of entrepreneurial orientation indicators by resilience types.
Breakdown
1st Resilience n EO Innovativeness Proactiveness Risk Taking
Ch, 1
anne Type R&D and New First- Competitive-  High-Risk  Bold Wide-
Innovation Product Mover ness Project Ranging Acts
Highly 21 184 3.3 3.1 3.6 2.9 2.6 2.9
Direct resilient farms
marketin;
&  Less 9 152 34 2.7 2.7 2.1 2.1 22
resilient farms
Highly 7 193 3.6 34 41 24 2.6 3.1
Mass resilient farms
marketin;
& | Less 9 174 2.9 2.8 34 2.8 24 3.1
resilient farms
Questionnaire statements
R&D and I prefer a strong emphasis on the tried-and-trusted products I prefer a strong emphasis on R&D and
innovation or services. innovative products or services.
New I changed or newly marketed no products or services. I'changed or newly marketed many products
product or services.
First- My farm is seldom the first to introduce new products, services, My farm is very.often the first to 1ntrodgce new
. . R products, services, management techmques,
mover management techniques, operating technologies, etc. . .
operating technologies, etc.
— 12345
Corﬁzsghve- My farm adopts a less competitive approach. My farm adopts a more competitive approach.
High-risk . . . . .
project I have a strong preference for low-risk projects. I'have a strong preference for high-risk projects.
Bold Wlde_ Owing to the nature of the environment, it is best to act O.ng to Fhe nature of the environment, bold,
ranging . . , o wide-ranging acts are necessary to achieve the
cautiously to achieve farm’s objectives. PASTRS
acts farm’s objectives.

Note: EO (entrepreneurial orientation) is the sum of each breakdown indicator. The middle-resilient farms are omitted in the table. Farmers
who use other first channels than direct marketing and mass marketing are also omitted.
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Second, according to Table 7, the social network score is also higher for highly resilient
farms. The scores of “farmers in other areas”, “distributors and retailers”, and “retailers on
website” seem to be common networks for the highly resilient farms of both marketing
channels. This finding emphasises the importance of networks related to marketing chan-
nels to be resilient. Moreover, “local residents” is quite a helpful network for the resilient
direct-marketing farms, and the networks of “CEO of other industries” are exploited by
the resilient mass-marketing farms. Consequently, EO and social networks are expected to
contribute to building farm resilience.

Table 7. Average scores of social network indicators by resilience type.

Breakdown
Social

n Network

1st Resilience

Farmers Farmers’ Government, Distributors CEO of

Channel Type Score Local in Other Coopera- Extension Input and Retailers other Local Customers
Farmers op . Traders . on Website . Residents
Areas tives Services Retailers Industries
Highly
resilient 21 295 29 27 32 2.6 29 27 28 28 35 34
Direct farms
keti:
marketing Less
resilient 9 26.3 3.0 22 29 2.6 31 22 21 24 28 3.0
farms
Highly
resilient 7 32.1 33 27 3.3 31 3.1 34 3.0 33 33 3.6
Mass farms
marketing Less
ess
resilient 9 28.1 28 21 31 28 28 29 22 21 32 41

farms

Note: Social network score is the sum of each breakdown indicator. The participants are asked to score on “how helpful do you think each
entity is” and answers are as follows: 5: greatly helpful, 4: helpful, 3: neither, 2: less helpful, and 1: never helpful. The middle-resilient
farms are omitted in the table. Farmers who use other 1st channels than direct marketing and mass marketing are also omitted.

In addition, although management capabilities are not directly related to our hy-
potheses, Table 8 shows the relationship between management capabilities and resilience.
There is no difference between the resilience types of direct-marketing farms in the in-
tegrated management capability score. This implies that overall management capability
is not necessarily the determinant of farm resilience. However, resilient mass-marketing
farms have comparatively high management capabilities, especially marketing and human
resource management.

Table 8. Average scores of management capability indicators by resilience type.

Breakdown
1st Channel Resilience n Man;jlgement Human
Type Capability Score  production Accounting Marketing Resource
Management
. [Highly 21 11.7 3.1 3.0 2.9 27
direct resilient farms
marketing
 Less 9 11.1 32 28 24 27
resilient farms
Highly
mass resilient farms 7 13.3 3.6 29 3.7 3.1
marketing L
©58 9 11.8 37 2.9 2.9 23

resilient farms

Note: Management capability score is the sum of each breakdown indicator. The participants are asked to score on “how competent is
your farm on each management compared to other farms” and answers are below: 5: greatly competent, 4: competent, 3: neither, 2: less
competent, and 1: never competent. The middle-resilient farms are omitted in the table. Farmers who use other 1st channels than direct
marketing and mass marketing are also omitted.

The CSR activities of urban farmers are strong predictors of farm sustainability. Table 9
demonstrates the scores of the social and environmental sustainability index (SESI) and its
indicators. Most importantly, the SESI of highly resilient direct-marketing farms is lower
than that of less resilient direct-marketing farms. This tendency was observed for both
social and environmental sustainability indicators. Conversely, highly resilient farms that
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sell to the mass markets particularly engage in environmental CSR activities. Table 10
describes the statistical relationships between variables. The SESI negatively correlates with
the direct marketing dummy but positively correlates with the management capability score.
As a result, mass-marketing farms are more concerned with CSR activities; moreover, those
with sufficient management capabilities demonstrate both resilience and sustainability.

Table 9. Average scores of social and environmental sustainability index of by resilience type.

Breakdown (My farm tries to ... )

Social

Social and Envir
Resilience Envim.nme'n'tal External Internal
1st Channel Type n  Sustainability Reduce the
Index Promote . . Consider Promote
(SESI) . Promote Food Participate in Improve - P Improve Usage of
Understanding .\ ploy the Employ . .
. Safety and Local Working En- S Agricultural Chemical
of Agriculture L P N Mental Participation in o
Traceability Activities vironments Landscape Fertilizer and
and Food Health Management .
Pesticide
Highly resilient 21 137 20 16 20 18 14 14 17 18
farms
Direct
marketing Less resilient
farms 9 151 20 17 21 1.9 17 17 20 21
Highly resilient 7 17.9 23 24 24 2.1 2.0 20 23 23
Mass farms
marketing
Less resilient 9 159 22 2.1 22 22 1.8 18 17 1.9

farms

Note: SESI is the sum of each breakdown indicator. The participants are asked to score on “how proactively do your farm engage in each
activity compared to other farms” and answers are as follows: 3: more proactive than other farmers, 2: the same as other farms, and 1: not
at all proactive. The middle-resilient farms are omitted in the table. Farmers who use other 1st channels than direct marketing and mass
marketing are also omitted.

Table 10. Correlation between SESI and other variables.

. . Entrepreneurial . Management
SESI Direct Marketing Orientation Networking Capability
Direct marketing 033+ 1.00
dummy
Entrepreneurial 0.19 —0.13 1.00
orientation
Networking 0.22* —0.03 —0.08 1.00
Management 0.35 ** ~0.26* 0.27* 0.08 1.00
capability

Note: +p <0.1; * p < 0.05; ** p < 0.01; the correlations between direct marketing dummy and other variables are estimated with Spearman’s
rank correlation. Other correlations are estimated with Pearson’s correlation.

3.5. Regression Analysis

Finally, Table 11 shows the results of the regression analyses on resilience types, SESI,
and long-term farm vision. The goodness of fit of these three models was sufficient to
interpret them. First, the estimation of the ordinal logit model with the resilience types as
a dependent variable reveals that the direct marketing dummy, EO, and social network
score have statistically significant positive effects. The positive coefficients of the ordinal
logit model mean that the higher the variables are, the higher the probability that the
sample farms belong to the highly resilient farms. Consequently, these resilience attributes
certainly contribute to building the resilience of urban farmers to the Covid-19 pandemic.
In addition, farm size (sales and farmland) and population density had little effect on
farm resilience.
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Table 11. Regression analyses on short-term resilience type, SESI, and long-term farm vision.

Dependent variables

Short-Term SESI Long-Term
Resilience Type Farm Vision
Unit Model 1 = Ordinal Logit Model 2 = OSL Model 3 = Ordinal Logit
n=63 n=63 n=69
Coefficients p Value Coefficients p Value Coefficients p Value
Threshold Less resilient farms | Middle-resilient farms 5.537 * 0.018
resholds Middle-resilient farms | Highly resilient farms 6.920 ** 0.004
Intercept 1.481 0.731
Downsize | Status quo —1.113 0.360
Thresholds Status quo | Enlarge 1.773 0.145
Direct marketing dummy = 1 1.451* 0.029 —1.951* 0.096
Resilience attributes Entrepreneurial orientation (EO) 0.148 * 0.050 0.086 0.513
Social network 0.074 * 0.054 0.101 0.171
Short-term resilience tvpe Middle-resilient farms = 1 —0.914 0.189
yp Highly resilient farms = 1 1.203 * 0.049
Social and environmental sustainability index (SESI) 0.147 * 0.022
Management capability 0.123 0.335 0.479 * 0.062
Log (sales in 2019) 1 Olzog 0.045 0.607 0.448 * 0.028 —0.128* 0.042
Control variables (10% yen)
Farmland a Ozamz) 0.000 0.902 0.003 0.391 —0.003 0.131
Population density Person/km? —0.087 0.163 0.101 0.379 0.000 0.996
AIC 138.00 138.37
Nagelkerke R2 0.238 0.305
Goodness of fit Likelihood ratio test 0.040 (p value) 0.001 (p value)
Adjusted R-squared 0.240
F-statistic 0.002 (p value)

Note: +p <0.1;* p < 0.05; ** p < 0.01. Although the sample size of Model 1 and Model 2 is limited to the direct-marketing farms or mass-marketing farms, that of Model 3 includes all types of farms. The reference
of direct marketing dummy is “mass marketing farms”, and the reference of short-term resilience is “less resilient farms”.
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Second, as seen in the results of the SESI OLS model, only the management capability
score and the logarithm of sales in 2019 have statistically significant positive effects on
SESI. By contrast, the direct marketing dummy negatively affects it. These facts imply that
relatively large farms capable of various aspects of farm management can continue their
sustainable activities. This sustainability condition is completely different from that of
farm resilience.

Finally, the ordinal logit model that employs long-term farm vision as a dependent
variable demonstrates that the coefficients of the ordinal variables of the resilient types and
SESI are significantly positive. This means that compared to the less resilient farms, the
probability of the highly resilient farms belonging to the “enlarge” category of long-term
farm vision is higher. Therefore, both the resilience to the Covid-19 pandemic and the
sustainable activities strengthen the farmers’ intention to enlarge their farms in 10 years.
As a result, the complementary functions of resilience and sustainability for urban farmers
are evidenced by this model.

4. Discussion

Based on the aforementioned results, we discuss the characteristics of the farm re-
silience of urban farmers in Tokyo during the Covid-19 pandemic. First of all, a number of
farms demonstrated their resilience that was considered as “persistence” in accordance
with Darnhofer’s categorization [10]. They exploited their direct marketing channels and
reallocated their resources to these channels. This farm diversification strategy of direct
marketing has been established by urban farmers in Tokyo over a long period of time.
The Census of Agriculture and Forestry indicates that the rate of direct-marketing farms
in Tokyo (55%) is much higher than that in Japan (17%); in addition, the average annual
sales of the farmers’ market in Tokyo (2.86 million yen) and the number of farmers” market
per farmer (0.11) ranks top in the nation. This precondition of urban agriculture in Tokyo
enabled more than half of the sample farms to increase their sales during the specific social
and economic challenges caused by the strict restriction of the movement of people.

While the business model of urban agriculture fits with the changing consumer
demands for local food, entrepreneurship, and social networks play important roles in
building farm resilience. Even if the urban farmers engaged in direct marketing, the
farmers lacking these resilience attributes seemed to have difficulty in sufficiently exploiting
business opportunities. More importantly, some farmers with those attributes who mainly
sold their products to mass markets, such as wholesale markets or retailers, demonstrated
sufficient resilience.

Enhancing the resilience of mass-marketing farms is an urgent problem in maintaining
a diversity of producers in an urban farming system as a whole. Diversity is a resilience
attribute that should be equipped with farming systems [11]. Nera et al. insisted that
the lack of diversity in the hazelnut industry in Italy is an obstacle to transformability
building [18]. Moreover, many of the stakeholders in farming systems tend to disregard
this transformability building [56]. Our study suggests that public support for enhancing
farmers’ entrepreneurship and social networks contributes to the survival of farmers
whose marketing channels do not fit the changing consumer demand, thus resulting in the
preservation of the diversity of urban farms after the Covid-19 pandemic.

The workshop study indicates that the measures that farmers think are effective
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in building adaptability and transformability are “peer-to-peer learning”, “consulting
non-farming experts”, “experimentation”, and “seeking out new contacts or knowledge
networks” [40]. These insights are key to developing farmers’ entrepreneurship and social
networks. These fundamental resilience attributes are important for the general resilience
of farms not only to the Covid-19 pandemic but also to various potential challenges in
the future.

However, this study does not include the important factors that affect the resilience
of urban farms to the Covid-19 pandemic such as the diversity of marketing channels,

produce, and production methods of farms. When the pandemic forces the farms to change
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marketing channels emergently, the farms that have diverse marketing channels can easily
adapt to the situation. On the other hand, if the farms produce only a few varieties of
produce, it is difficult for them to satisfy the consumer demand of other channels. The
same applies to the production methods such as environmentally friendly practices. These
diversities are important not only for risk reduction but also for the dynamic transformation
of farms.

Second, this study indicated that the short-term resilience of urban farms to the
Covid-19 pandemic potentially affected long-term farm development. In other words,
the influence of the Covid-19 pandemic on UPA has remained for decades. The case
study in China suggested that the incidence rate of Covid-19 and village lockdown did
not have any influence on the long-term expectations of farmers [3]. Thus, to preserve
urban farmland and to exploit the multifunctionality of urban agriculture, successful farm
behaviors to shocks are more important than the effects of the Covid-19 pandemic, that
is, the support to enhance the short-term resilience of the urban farms is worth more than
the short-term profit of the farms. To stimulate demand for local food consumption, an
effective support measure is to promote farmers to invest more in the improvement of
direct marketing services. On the other hand, it takes a relatively long time for farmers
to build their entrepreneurial nature and social networks. Policymakers have to prepare
advanced programs to promote farmers” entrepreneurship or to prepare opportunities for
farmers to build networks with various stakeholders.

Short supply chains such as direct marketing was a specific resilience attribute to
the Covid-19 pandemic because the consumers’ demands for local marketing channels
were unexpectedly increased by this pandemic. On the other hand, the attributes such
as entrepreneurship and social networks can be considered to be more general ones.
This is because these attributes are deeply related to farmers’ decision-making processes
for opportunity exploitation. Then, entrepreneurial farmers who have sufficient social
networks may be resilient to any other shocks or stresses such as climate change, price
fluctuation, and natural disasters.

Third, the sustainable activities of urban farms are independently associated with long-
term farm development. This finding indicates the complementarity between resilience and
sustainability [17,18]. The considerations for various stakeholders, including the natural
environment in normal times (sustainability) and the flexible persistence or adaptability to
shocks in emergencies (resilience) are indispensable to each other. In this respect, this study
shows that the direct-marketing farmers are relatively reluctant to perform socially and
environmentally sustainable activities. This fact implies that alternative business models
that pay more attention on sustainability are required such as community-oriented farm-
ing experience services or community-supported agriculture based on environmentally
friendly production methods.

This study also suggests that management capabilities are important factors that effec-
tively promote the CSR activities of urban farms. Eventually, both the entrepreneurial and
managerial aspects of farmers contribute to long-term farm development, thus resulting
in the sustainability of the urban farming system. A quantitative study in Japan revealed
that urban farmers who are equipped with those two aspects accounted for only 10% of
the sample farmers [8]. This fact compels researchers and policymakers to realize that
considerable effort is required to achieve the sustainable development of urban agriculture.

5. Conclusions

This study aims to reveal the conditions for farm resilience to the Covid-19 pandemic
in 2020 and the relationship between short-term farm resilience and long-term farm devel-
opment. The results are as follows. First, more than half of the sample farms demonstrated
resilience to shock. This resilience was called “persistence”. Second, short-term farm
resilience and sustainable farm activities certainly contributed to improving intentions for
farm development. Third, the most important resilience attributes were direct marketing
strategy, entrepreneurship, and social networks.
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We discussed that the business model of direct marketing that has been historically
established by urban farmers is critically important to build specific resilience. However,
to enhance general resilience, support for the survival of farmers who use marketing
channels other than direct marketing is required to maintain the diversity of urban farming
systems. In addition, the management capabilities that supply the farmers with a base for
sustainable activities should also be improved.

Finally, the desirable research directions are described as follows: as the Covid-19
pandemic is not fully contained at present, continuous research is needed to confirm that
our hypotheses are valid even if the social and economic conditions are changing. In
particular, the future of agritourism, such as farming experience, significantly affects the
long-term development of UPA. Second, the sample of this study is biased to large-sales
farms compared to the population of farms in Tokyo. It means that the much more small
farms in Tokyo might have been negatively affected by the Covid-19 pandemic. Further
research on smaller farms is required. Third, although this study only focused on the
persistence aspect of resilience, most previous studies indicated that the adaptation or
transformability of farms is crucially important. Gathering the cases in which farmers try
to drastically transform their business model to exploit the opportunities caused by the
Covid-19 pandemic contributes to the further theoretical development of farm resilience.
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