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Abstract

Research on economic resilience in agriculture is quite complicated due to the interdisciplinary nature of the no-
tion. In agricultural, climate change, sustainability and food security research it appears as an endogenous phe-
nomenon rather as the main one. This study aims to contribute to conceptualization of economic resilience in
agriculture, revealing current and identifying future research directions. Bibliometric analysis supplemented with
a literature overview serve this purpose. Results confirm the ambiguity and immaturity of economic resilience
concept and its secondary position within overall agricultural resilience research framework.
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Streszczenie

Badania resilencji ekonomicznej w rolnictwie sg do$¢ skomplikowane ze wzgledu na interdyscyplinarny charakter
tego pojecia. W badaniach dotyczacych rolnictwa, zmian klimatycznych, zrownowazonego rozwoju i bezpieczen-
stwa zywnosci wydaje sie, ze jest to zjawisko endogeniczne, a nie gldwne. Niniejsze opracowanie ma na celu
przyczynienie si¢ do konceptualizacji resilencji ekonomicznej w rolnictwie, wskazujac na obecne i identyfikujac
przyszte kierunki badawcze. Stuzy temu analiza bibliometryczna uzupetniona przegladem literatury. Wyniki po-
twierdzajg niejednoznaczno$¢ i niedojrzato$¢ koncepcji resilencji ekonomicznej oraz jej drugorzedng pozycje w
og6lnych ramach badan resilencji rolnictwa.

Stowa kluczowe: ekonomiczna resilencja, rolnictwo, badania oparte na cytowaniach, mapowanie

1. Introduction Research on agricultural economic resilience, how-

ever, is scarce and fragmented. To systematize the

The high exposure of agricultural production to var-
ious types of risks in connection with the particular-
ities of agricultural markets requires dedicated sup-
port policy measures on a wider scale. Recently, the
global pandemic of COVID-19 showed a humber of
undesirable outcomes that once again stressed the
need for reconsidering the resilience of food systems
(Kumar et al., 2021).

existing knowledge and usage in the area a biblio-
metric analysis would be an important step forward
to operationalizing the concept and applying resili-
ence framework to agriculture. To the best of our
knowledge, despite the fuzziness no such kind of
analysis has been carried out on the concept of agri-
cultural economic resilience. Therefore, our aim is to
perform a bibliometric analysis, systematize the
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body of knowledge in the area and identify gaps for
future research.

This paper extends the discussion on agricultural re-
silience that has become especially important amid
the global interruptions of the supply chains due to
the pandemic. An earlier paper (Zickiené¢ et al.,
2020) looked into the role of farmer’s behavior in the
context of agricultural resilience and, thus, was con-
fined to a narrower issue. The present paper applies
the scientometric approach and furthers the discus-
sion on agricultural resilience by taking a much
wider approach and exploring the whole body of lit-
erature on the topic and its relationships with the
other disciplines. Thus, this paper provides the over-
view of the state-of-the-art research in agricultural
resilience and draws recommendations for further
analysis.

The paper is structured as follows: Section 2 dis-
cusses the theoretical background of the agricultural
resilience research. Section 3 presents the analytical
approach taken. Section 4 presents the main find-
ings. Finally, Section 5 concludes and identifies fu-
ture research directions.

2. Theoretical preliminaries

The concept of resilience

The resilience concept in the articles reviewed is
used quite loosely. Many researchers (Pearson,
2010; Lin, 2011; Altieri et al., 2015) ground their re-
silience concept on the definition of Holling (1973)
and Folke et al. (2010), which refers to resilience as
the propensity of a system to retain its organizational
structure, feedbacks and functions following a per-
turbation. Pretty (2008) defines resilience quite sim-
ilarly — as the capacity of a system to buffer shocks
and stresses. Bernues et al. (2011) refer to resilience
as a narrower concept defining it as the short-term
capacity to return to a state of equilibrium and main-
tain functionality when the system is confronted with
a strong punctual perturbation and opposes it to
adaptive capacity which reflects system s flexibility
to face long-term modifications.

Some researchers do not provide a clear definition of
resilience concept used in the papers and its meaning
may only be inferred from the context. Many of them
(Challinor, 2007; Darnhofer, Fairweather and
Moller, 2010) link resilience to system*‘s adaptive ca-
pacities, which is defined as the capacity to reduce
potentially negative effects of various perturbations
either withstanding or recovering from them. Altieri
and Nicholls (2013) refer to adaptive capacity as the
set of social and agro-ecological preconditions that
enable individuals or groups and their farms to re-
spond to a perturbation in a resilient manner.
Reidsma et al. (2010) do not explicitly use resilience
concept, but similarly use the notion of adaptive ca-
pacity. In their work the adaptive capacity concept is
expanded to include not only moderation of potential
damages and coping with its consequences, but also

taking advantage of emerging opportunities. Thomp-
son and Scoones (2009) and Waage and Mumford
(2008) differentiate between resilience and robust-
ness (resistance) however does not provide a clear
definition of neither of them.

Giannakis and Brugemann (2015) present a review
of resilience definitions used in regional resilience
academic area (based on Martin and Sunley (2015),
where there are three distinct approaches used: engi-
neering, ecological and evolutionary. The engineer-
ing based concept of resilience focuses on the re-
sistance of a system to perturbations and its ability to
bounce-back to the pre-shock equilibrium. The eco-
logical concept refers to resilience as a system"s abil-
ity to keep its structure and feedbacks before moving
into a new equilibrium state in the face of a shock.
The evolutionary approach treats resilience as a ca-
pacity of a system to withstand the perturbation, re-
cover from it or even bounce-forward, that is, to re-
spond to shocks by adaptation, adaptability and
transformation (Pike et al. 2010 cited from Gianna-
kis et al. (2015). These three approaches encompass
all of the above mentioned definitions of resilience.

Relationships between resilience, vulnerability and
sustainability

In the literature analyzed the concepts of resilience,
vulnerability and sustainability are very much inter-
woven and sometimes not easily distinguished. Re-
searchers treat these phenomena either as comple-
mentary, or as opposite, or as part of each other. For
example, Pretty (2008) refers to resilience as a part
of sustainability, which also incorporates persistence
(the capacity of systems to continue over long peri-
ods). Darnhofer, Fairweather and Moller (2010) pro-
pose that resilience offers a vision of sustainability,
Altieri and Nicholls (2013) state that resilience is a
necessary but not sufficient condition of sustainabil-
ity. Tendall et al. (2015) refers to resilience and sus-
tainability as complementary concepts. Giannakis
and Bruggeman (2015), who analyze resilience of re-
gions and represent resilience approaches coming
from economic geography, treat resilience as a sepa-
rate construct without discussing the linkages be-
tween resilience and sustainability.

In some studies resilience concept is closely related
to vulnerability. Altieri et al. (2015) argue that resil-
ience (referred to as a response capacity) together
with vulnerability and threat determine the risk of
negative impact. Schilling et al.(2012) state that vul-
nerability encompasses exposure, sensitivity and
adaptive capacity. This adaptive capacity, although
not directly referred to as resilience, can be under-
stood as namely this phenomenon, so in such a case
resilience would a part of vulnerability. Schilling et
al. (2012), based on IPCC (2007), distinguish be-
tween generic and impact specific adaptive capaci-
ties. Simelton et al. (2009) however treat resilience
as an opposite of vulnerability, i.e. low-vulnerability
cases are viewed as resilient cases.
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Determinants of resilience

The question of what increases (or inhibits) resili-
ence is one of the most relevant issues prevailing in
academic discussion in the resilience framework. In
almost every article under our scope this question is
being analyzed, albeit the depth and width of its scru-
tiny differs significantly.

A variety of ways and methods have been proposed
to increase resilience by different authors, compris-
ing a wide range of forms (managerial, technical and
financial), scales (local, regional and global) and ac-
tors (farmers, industries and governments) (Reidsma
et al., 2010). However, the most important factors
nurturing resilience surprisingly overlap in a major-
ity of studies. Darnhofer, Fairweather and Moller
(2010) cite Folke et al. (2003) and Berkes (2007) to
list four temporarily and spatially interacting groups
of factors promoting resilience in social-ecological
systems: (1) learning to live with change and uncer-
tainty; (2) creating opportunity for self-organization
and cross-scale linkages; (3) nurturing diversity in its
various forms; and (4) combining different types of
knowledge and learning. The latter three factors have
been emphasized in a number of studies. Challinor et
al. (2007) argue that farmers® abilities to cope with
and adapt to climate change significantly depend on
their access to relevant knowledge and information
as well as on building relevant social networks.
Darnhofer, Fairweather and Moller (2010) and
Bernues et al. (2011) state that learning through ex-
perimentation and monitoring and a diversity of re-
sources, production processes and products allow
farmers to better cope with various perturbations.
Chagnon et al. (2015), presenting a specialized study
of insecticides usage and ecosystems, argue that di-
versity is of key importance on ecosystem function-
ing. Lin (2011) and Altieri et al. (2015) propose that
crop diversification is an effective method to im-
prove resilience of agroecosystems. According to
Lin (2011), crop diversification can improve resili-
ence in a number of ways: by strengthening abilities
to suppress pest outbreaks, dampening pathogen
transmission, and by buffering crop production from
the effects of negative meteorological events. Diver-
sity creates conditions for redundancy. And redun-
dancy is of paramount importance when some sort of
changes occur, since it enables the continuance of
the system functioning and provision of its key ser-
vices. In the other study Altieri and Nicholls (2013)
also add that social capital and social organization
strategies used collectively by farmers in order to
cope with the difficult circumstances are core ele-
ments of resilience. Giannakis (2015) basis his re-
search on theoretical and practical findings that at a
macro level (regional economy) the resilience is de-
termined by several factors, such as the sectoral
composition of the economy (especially its diver-
sity), the skills of the workforce, the innovation rate,
the connectivity and the institutional arrangements
within regions.

Summarizing, the main determinants of resilience, as

cited by the majority of researchers and confirmed

by a number of theoretical and practical research
findings, can be grouped into these categories:

1. Encouraging learning and acquisition of skills
and granting access to relevant information and
knowledge.

2. Combining different types of knowledge and
stimulating innovations.

3. Nurturing diversity in its various forms at vari-
ous spatial and temporal levels.

4. Creating opportunities for self-organization, in-
tra and inter-scale linkages.

Types of resilience

In the literature there are two types of resilience re-
searched: specified and general resilience. Specified
resilience refers to the resilience of what, to what
(e.g., the resilience of pig farming to classical swine
fever) (Biggs et al., 2012). Whereas general resili-
ence does not deal with any particular shock or par-
ticular aspect of the system that might be affected by
that shock, but rather considers general system char-
acteristics and capabilities that allow better reaction
to various kinds of shocks and perturbations (Martin
and Sunley, 2015). Resilience to a specific disturb-
ance or event involves identifying a particular
threshold effect such that the system will not recover
to the same levels of performance or its earlier pat-
tern of behavior if this threshold is crossed (Resili-
ence Alliance, 2010). It is very important to make a
distinction between these two kinds of resilience, be-
cause increasing resilience to some particular kind(s)
of perturbations may lead to declining resilience to
other types of disturbances. For example, if system
redundancy is traded off to build resilience to one
specific type of disturbance, then the system’s capac-
ity to cope with unexpected or completely novel
challenges may be diminished (Resilience Alliance,
2010).

Most of the articles analyzed in this paper focus on
specified resilience with a frequent focus on namely
resilience to climate change and the disturbances re-
lated to it. Lin (2011) studies how diversification in
agricultural systems can increase resilience of farm-
ers under climate change. Challinor et al. (2007) as-
sess the vulnerability of food crop systems in Africa
to climate change. Reidsma et al. (2010) synthesizes
results from a number of empirical analyses on the
role of adaptation under climatic change and extends
the findings by providing the insights on the adapta-
tion of farmers and regions in the European Union to
prevailing climatic conditions, climate change and
climate variability in the context of other conditions
and changes. Altieri et al. in both articles (Altieri and
Nicholls 2013) and (Altieri et al. 2015) also analyze
resilience to changing climate focusing on how tra-
ditional agricultural practices increase resilience and
how to design climate change-resilient farming sys-
tems. Falloon and Betts (2010) in the similar vein in-
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vestigate potential impacts of climate change on ag-
ricultural adaptation and vice versa. A different line
of analysis comes from Darnhofer, Fairweather and
Moller (2010) who focus on general resilience of
farmers. Similarly, Bernues et al. (2011) discusses
critical points of sustainability and resilience of pas-
ture-based livestock farming systems in the context
of diverse socio-economic, political and environ-
mental scenarios. Giannakis and Bruggeman (2015),
although focusing their analysis on a meso-macro
level, also research general resilience, investigating
the processes through which the impacts of the re-
cessionary shocks can be diffused to local economies
through the linkages and interdependences between
economic sectors with an example of Greece.

The context of research

Avrticles most cited in relation to economic resilience
of agriculture is spread across various fields of re-
search, however only a part of articles directly deal
with economic resilience. Simelton et al. (2009), Lin
(2010) and Altieri et al. (2015) focus precisely on re-
silience of farming systems. Simelton et al. identify
socio-economic indicators associated with crop sen-
sitivity and resilience to drought. Lin (2011) dis-
cusses how crop diversification can increase resili-
ence in agriculture. Altieri et al. (2015) present a
conceptual framework to assess the resilience of
farming systems and some methodological attempts
to assess it. Tendall et al. (2015) create a conceptual
framework of food system resilience. Darnhofer,
Fairweather and Moller (2010) show how resilience
theory applied to farming may provide a more com-
prehensive route to achieving sustainability and of-
fers rules of thumb as guides to building farm resili-
ence. However, a large share of publications comes
from the research on sustainability where resilience
is mentioned only in relation to sustainability (Pretty
2008, Bernues et al. 2011). Other authors discuss re-
silience in the context of vulnerability and adaptation
to climate change (Challinor et al. 2007, Reidsma et
al. 2010, Smith and Olesen 2010, Schilling et al.
2012). Yet the largest share of publications addresses
resilience of agriculture indirectly (Kollner and
Scholz, 2008; Waage and Mumford, 2008; Thomp-
son and Scoones, 2009, Chagnon et al., 2015) while
analyzing other issues. The resilience concept in
these articles is used only sparingly and fragmen-
tally.

COVID-19 pandemic and agricultural resilience

In the last two years a very large amount of research
was dedicated to the COVID-19 pandemic and its
impact on agriculture, where resilience and vulnera-
bility were the two main perspectives approaching
this theme. All the dimensions of resilience have
been tackled in various studies: robustness or ab-
sorptive capacity (Galanakis, 2020; Zarei & Rad,
2020), adaptability (Adnan & Nordin, 2020; Henry,

2020; Cattivelli & Rusciano, 2020; Zimmerer & de
Haan, 2020) and transformability (Boughton et al.,
2020; Petetin, 2020; Timilsina et al., 2020). How-
ever, usually researchers approach only one of the
dimensions in their studies and the possible interac-
tions among the dimensions are left behind. In gen-
eral, the literature on COVID19 pandemic and agri-
cultural resilience is focused more on the negative
effects of pandemic rather than on theoretical
grounds of resilience. Consequently, resilience con-
cept is again used quite loosely, often reflecting an
intuitive meaning of the concept, without its clear
definition.

The analysis of the literature of COVID-19 pandem-
ics and agricultural resilience showed that most at-
tention was dedicated to the food supply chains
(Sharma et al., 2020; Farell et al., 2020; Worstell,
2020; Bene, 2020; Boyaci-Giindiiz et al., 2021; Thil-
many et al., 2021). Which is not surprising, since one
of the main negative impacts of the pandemics was
related to the closure of borders which resulted in un-
precedented strain on supply chains (Kerr, 2020).
Subsequently ones of the most popular research top-
ics were food security (Bene, 2020; Clapp & Mose-
ley, 2020; Boyaci-Giindiiz et al., 2021) and labor
supply (Anderson et al., 2020; Ridley & Devadoss,
2021) — vital aspects of food supply chains that were
directly affected by the pandemic. In general, it’s be-
ing predicted that the impact of COVID-19 on agri-
culture and global food security will be complex
(Torero, 2020), and many of the consequences are
not yet identified (Jambor et al., 2020).

A number of studies have presented various ways
and measures for the mitigation of crisis and en-
hancement of agri-food systems’ adaptability in the
future. For example, Timilsina et al. (2020) propose,
that government should take vigorous steps to facil-
itate farmers using automated machinery facilities;
enhancing quality of seeds and fertilizers; provide
direct financial funding for vulnerable farmers to
build agricultural sector resilience to the pandemic.
Lioutas and Charatsari (2021) discuss three potential
mechanisms that can mitigate the impacts of major
crises in agriculture: resilience-promoting policies,
community marketing schemes, and smart farming
technology. Worstell (2020) attempts to examine the
eight qualities (Connectivity, Local self-organiza-
tion, Innovation, Maintenance/redundancy, Accu-
mulation of value-added infrastructure, Transfor-
mation, Ecological integration, Diversity) proposed
as necessary for resilient food systems in the CLI-
MATED model (Worstell & Green, 2017) and how
broadly these qualities apply in COVID-19 scenario.
All these studies show that COVID-19 crisis has
boosted a large interest in the resilience of agri-food
systems. A lot of empirical studies has been per-
formed on the issue, however theoretical discussion
on namely resilience phenomenon in agricultural
sector at various levels is still lacking.
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3. Methods

The data was retrieved on 30" of November 2020.
The Clarivate Analytics Web of Science Core col-
lection was chosen for the data mining. It guarantees
the high standards of scientific integrity, as journals
indexed in CA WoS are considered to apply one of
the most formidable standards for a peer review pro-
cess (Da Silva & Marmon, 2017). The time period
for the data analysis covered years 1990-2020. The
selected keywords were economic AND resilience
AND agriculture. The search provided 668 docu-
ments. The initial set inclusion and exclusion criteria
are presented in Table 1.

Table 1. Inclusion and exclusion criteria for the analysis.
Inclusion criteria Exclusion criteria
Paper in other, not Eng-

Paper in English

lish language
Paper has abstract Paper does not have an
abstract
. Document does not pro-
Paper provide keywords vide keywords

Document type: article,
early access, conference

Document type: commu-
nication, technical report,

material, book chapter,
editorial, review.

etc.

The rationale for setting the inclusion and exclusion
criteria is the following. Authors are usually not fa-
miliar with other than English and their native lan-
guages, so they would not be capable to critically as-
sess and evaluate papers prepared in other languages.
Bibliometric clustering techniques use abstract and
keywords for the analysis. Papers without keywords
cannot be properly processed, so must be excluded.
The selection of document type is important due to
the fact, that typically communication or technical
reports are not obliged to follow rigorous peer-re-
view procedures (van Raan, 1996). In order to avoid
compromising research integrity we decided to avoid
such types of papers. Despite the above-mentioned
standards, we found all extracted documents satisfy-
ing the criteria to be included into the analysis.

The data was processed using VOSviewer 1.16.5
software. The selected tool is used quite frequently
in business and economics research (Ferreira, 2018;
Davlembayeva, Papagiannidis & Alamanos, 2019;
Pineiro-Chousa et al., 2020; Haque, Ahmad, &
Azad, 2020). It is aimed at analyzing large numbers
of bibliometric information required for conceptual-
izing the researched notions (Rosas, 2017), indicat-
ing prevailing theoretical streams (Findlay, 2017) or
outlining future research directions (Proctor, 2019).
This method is highly praised when researching no-
tions, attributed to a number scientific fields (Hu &
Zhang, 2017) or considered to be of an interdiscipli-
nary nature (MacLeod, M & Nagatsu, 2018). These
insights confirm the suitability of selected research
method, as economic resilience in agriculture covers

not only agricultural (Michler et al., 2019) or eco-
nomical (Giannakis & Bruggeman, 2020) but also
environmental (Lipper et al., 2017) and managerial
(Di Gregorio, 2017) aspects and can be attributed to
various disciplines. For this purpose, we apply four
techniques of bibliometric clustering: 1) a biblio-
graphic clustering of publications in economic resil-
ience in agriculture; 2) a co-citation analysis of sci-
entific documents and publication sources in a re-
searched field; 3) co-occurrence of keywords and 4)
co-authorship analysis on institutional and country
levels.

4. Results and discussion

Figure 1 clearly indicates, that the turning point in
the development of research on economic resilience
in agriculture is 2004. This year may serve as a
threshold for researchers conducting literature re-
view, as it is noted, that after 2004 research on eco-
nomic resilience in agriculture started gaining mo-
mentum and was extrapolated to other disciplines,
such as sustainability (Perrings, 2006), water man-
agement (2004), assessment of institutional quality
(Jayararnan, 2004), adaptive management practices
(Lin, 2011), environmental risk and natural re-
sources management (Deshingkar, 2012) or even to
a political context (Meitzner, 2010).

In order to reveal the most influential publications on
economic resilience in agriculture, we arranged them
according to the number of citations (Table 2). Ana-
lyzing most cited publications on economic resili-
ence in agriculture we noticed a few interconnected
theoretical sprouts. Economic resilience in agricul-
ture has been often researched through the lens of
sustainability concept (Pretty, 2008; Bernues et al.,
2011; Darnhofer et al., 2010). The highest number of
the most cited publications in agricultural economic
resilience focus on the adaptation and mitigation of
climate change challenges to agriculture (Lin, 2011;
Reidsma et al., 2010; Challinor et al., 2007; Smith &
Olesen, 2010; Falloon & Bets, 2010; Altieri et al.,
2015; Schilling et al., 2012; Altieri & Nichols,
2017). Economic resilience in agriculture was also
investigated under environmental research umbrella
(Waage & Mumford, 2008; Koellner & Scholz,
2008; Grau, Kuemmerle & Macchi, 2013; Rodrigues
etal., 2011; Chagnon et al., 2015). Smaller literature
streams, which analyze economic resilience in agri-
culture are coupled around soil management prac-
tices (Simelton et al., 2009; Lal, 2016) and food sys-
tems research (Thompson & Scoones, 2009; Tendall
et al., 2015).

The most productive institutions in economic resili-
ence of agriculture are presented in Table 3. The
analysis of the most productive institutions on eco-
nomic resilience in agriculture research domain in
1990-2020 revealed a quite high concentration of
scientific activities, as almost 25% of all publications
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Figure 1. Number of scientific publications on economic resilience in agriculture in WoS DB in 1990-2020

Table 2. Most cited publications on economic resilience in
agriculture

Author(s) Total times cited
Pretty, J, 2008 641
Lin, BB, 2011 467
Reidsma et al., 2010 264
Challinor et al., 2007 249
Falloon & Betts, 2010 225
Altieri et al., 2015 216
Rodrigues et al., 2011 193
Chagnon et al., 2015 174
Bernues et al., 2011 169
Smith & Olesen, 2010 157
Darnhofer et al., 2010 149
Schilling et al., 2012 133
Grau et al., 2013 125
Altieri & Nicholls, 2017 119
Simelton et al., 2009 133
Thompson & Scoones, 2009 115
Waage & Mumford, 2008 109
Tendall et al., 2015 105
Koellner & Scholz, 2008 104
Lal, 2016 107

on economic resilience in agriculture during the re-
searched period was produced by 10 most productive
institutions. These findings are consistent with Zor-
zetto et al. (2006) and laria, Schwarz & Waldinger
(2018) insights about the concentration of scientific
production although they contradict to the overall
trend of de-concentration in a World’s scientomet-
rics (Maisonobe et al., 2017). It is not preferable
from the food security perspective either. As resili-
ence of agriculture is considered to be essential for
the food security in the World (Bene, 2020) and ag-

ricultural output is very dependent on local condi-
tions and agricultural practices employed (Singhal &
Vatta, 2017), the research on resilience in agriculture
should be more dispersed and located in areas close
to agricultural production (Busch & Lacy, 2019).

Table 3. The most productive institutions in economic re-
silience in agriculture domain in 1990-2020

Nfu(;nber % of total
Institution o7 cocu- publica-
ments pu- tions
blished
CGIAR 32 4,79%
University of California 21 3,14%
System
INRAE 18 2,69%
United States Department
of Agriculture (USDA) 16 2,40%
Commonwealth Scientific
Industrial Research Or- 15 2,25%
ganisation (CSIRO)
Wageningen University
Research (WUR) 15 2,25%
Indian Council of Agri-
cultural Research (ICAR) 14 2,10%
Centre National de la Re-
cherche Scientifique 12 1,80%
(CNRS)
Alliance 10 1,50%
Helmholtz Association 10 1,50%
Total 163 24,40%

In order to better assess the geographical dispersion
of research on economic resilience in agriculture, the
countries were ranked according to the number of
publications on economic resilience in agriculture
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domain (Table 4). The analysis revealed an unprece-
dented concentration of scientific publications of
economic resilience in agriculture within 10 most
productive countries, which account for more than
92% of all publications in the field. Such accumula-
tion of knowledge in a small number of states creates
unfavorable conditions for further knowledge acqui-
sition and dissemination. It also may play a role in
hindering increase in competition in production of
agricultural goods, since even in the primary sector
knowledge-based management practices tend to
grant competitive advantage (Vasiljevi¢ & Savic,
2013), thus making the achievement of convergence
in agriculture even more complicated (\VVolkov et al.,
2019).

Table 4. The most productive countries in economic resil-
ience in agriculture domain in 1990-2020

Number of % of total
Country/Region | documents e
- publications
published
USA 157 23,50%
England 81 12,13%
Australia 70 10,48%
Germany 59 8,83%
Italy 49 7,34%
India 47 7,04%
P. R. of China 42 6,29%
France 41 6,14%
Spain 41 6,14%
South Africa 30 4,49%
Total 617 92,37%

The journal engaged into dissemination of research
on economic resilience in agriculture are presented
in Table 5. Among them, Sustainability is followed
by Agricultural Systems with the number of relevant
publications differing more than 3 times. Such dis-
parity may be explained by the fact, that Sustainabil-
ity is more interdisciplinary, in addition, resilience
based studies are very often interconnected with sus-
tainability framework, making an above mentioned
publication source an ideal vehicle for the dissemi-
nation of research in a particular field. It is worth no-
ticing, that only Agricultural Systems is a truly agri-
cultural journal among the most productive publica-
tion sources in economic resilience in agricultural
domain. Others journals focus on environmental is-
sues (Environmental Research Letters, Regional En-
vironmental Change, Environmental Science & Pol-
icy, Ecology & Society), policy (Land Use Policy,
Journal of Rural Studies), or publish sustainability
related issues (Sustainability, International Journal
of Agricultural Sustainability, Agroecology and Sus-
tainable Foods Systems). This fact once again con-
firms the interdisciplinary nature of economic resili-
ence and reveals the shortage of its research in agri-
cultural economics’ domain.

Table 5. Journals with a highest number of publications on
economic resilience in agriculture

Num-
Publication ber of %c:glfiég'fal IF
Source publica- P 2019

; tions

tions

Sustainability 45 6,74% 2.576
Agricultural 0
Systems 14 2,10% 4.212
Land Use Policy 13 1,95% 3.682
Journal of Rural o
Studies 12 1,80% 3.544
Environmental 0
Research Letters 1 1,65% 6.096
Ecology and 0
Society 10 1,50% 3.89
International
Journal of 0
Agricultural 10 1.50%
Sustainability 2.278
Regional Environ- 0
mental Change 9 1,35% 3.481
Agroecology and
Sustainable Foods | 8 1,20%
Systems 1.636
Environmental 0
Science & Policy 8 1,20% 4.767
Total 140 20,96%

A bibliographic analysis of research on economic
resilience in agriculture

In order to reveal interconnectedness of scientific re-
search in economic resilience in the field of agricul-
ture, we conducted a bibliographic analysis. This
method allows to identify the existing layers of the
concept under investigation (Brandao et al., 2017)
and enables to predict the future research directions
of the scientific notion more precisely (Youngblood
& Lahti, 2018).

To investigate the reference relationships between
different scientific documents researching economic
resilience in the domain agriculture we employed a
bibliographic coupling technique, which is a com-
mon tool in a bibliographic research (Habib & Afzal,
2019). The preselected threshold for the document to
be included into the analysis — no less than 25 cita-
tions.

Analyzing the results of bibliographic coupling, 8
distinct clusters can be identified (Fig. 2). The big-
gest and most influential network is dominated by
Pretty’s (2008) article. The total link strength is 72
in 45 links with 603 citations in total. Second the
most influential network is centered around Lin’s
(2011) publication (blue cluster). The total link
strength is 61 in 34 links and 460 citations. The most
intensive although not of the highest importance in
the development of agricultural resilience research is
the violet cluster dominated by Altieri et al. (2015).
It shows the highest total link strength among all
clusters — 84 in 37 links and 209 citations. The fourth
most intensive is the red cluster, which is based
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around Darnhofer (2010). It shows a total link
strength of 30, 51 link and a total number of citations
— 145. The fifth cluster (the green one) is less polar-
ized, showing two publications of a comparable im-
portance — Challinor (2007) and Reidsma (2010), the
latter being in a slightly more important position
within the network with the total link strength of 47
in 22 links and 246 citations in related publications.
It is worth noticing, that although the green network
shows higher number of citations, its total link
strength is lower indicating red cluster’s higher the-
matic relatedness and interconnectedness, which
presuppose a narrower and more specific research
area compared to the green cluster. This is confirmed
by a heat map analysis, showing more intense yellow
color around red cluster publications. The sixth net-
work (the light blue) is led by Schilling (2012) with
a total link strength of 41 in 25 links and 129 cita-
tions. The least important are orange and brown clus-
ters, networked around Chagnon (2015) and
Schlueter (2011) with total link strength of 27, 17
links, 126 citations and a total link strength of 29 in
22 links with 28 citations respectively. Heat map
clearly indicates the higher importance of orange
cluster in the development of research in economic
resilience in agriculture due to its more integral po-
sition within the network and significantly brighter
spots showing higher comparative weight of publi-
cations attributed to the orange cluster as compared
to the brown one. The more or less clear boundaries
can be drawn around red, green and brown clusters
indicating distinctiveness and thematic proximity.
Red cluster publications are more focused on a view
on economic resilience within the sustainability
framework, green network publications analyze the
strategies on farmers’ adaptation to climate change
and, among them, the economic resilience phenom-
enon. Brown cluster analyze economic resilience
from the socioeconomic perspective, analyzing soci-
oeconomic consequences on rural population due to
various environmental risks/disasters.

Further the investigation of the most productive in-
stitutions in the domain of economic resilience in
agriculture was performed (Figure 3). Only institu-
tions, which have produced no less than 5 publica-
tions in a researched field, are included into the anal-
ysis. The analysis confirms the Abankina Filatova &
Nikolayenko (2018) presumptions about quite sepa-
rate research topics investigated in different scien-
tific institutions. Oxford University can be consid-
ered as the most influential in promoting research on
economic resilience in agriculture leading a green
cluster of research institutions with a total link
strength of 1536 (with 44 links provided only by 6
scientific publications). Other influential institutions
lying within the green cluster encompass: University
of York, Bern University, University of Queensland,
Leeds University and University of Aberdeen. The
second most influential cluster is led by University
of California at Berkeley (blue network) with a total

link strength of 1271 in 45 links with 9 documents
on economic resilience in agriculture published. This
network is composed solely of Northern American
universities and includes University of California
(Davis), Oregon State University, University of Brit-
ish Columbia, Cornell University and University of
Vermont. The third one (red cluster) is led by the
WUR, which in the analysis is represented by two
separate institutions Wageningen University and
Wageningen University & Research. It is because till
2016 the research branch of Wageningen University
was operating as a distinct institution. Further on, in
order to better reveal the contribution of institutions,
we analyze these two institutions as one entity. Sub-
sequently its combined total link strength is 1249
with 47 links and 12 documents published. The
fourth most important cluster is led by INRA (light
blue) with a total link strength of 1001, 46 links and
9 documents published. It is the smallest cluster by
number of participants represented only by the Uni-
versity of Toulouse. The fifth (violet color) cluster is
led by the University of Michigan (total link strength
— 913, 44 links and 7 publications published) fol-
lowed also by a small number of institutions — Bei-
jing Normal University and Chinese academy of sci-
ence. The last (yellow) cluster is established around
Michigan State University with a total link strength
of 860, 41 link and 7 documents. Although network
analysis put the red cluster only into the 3" place ac-
cording to the influence in the development of re-
search in economic resilience in agriculture, the heat
map analysis clearly indicates the intensity, relative
weight and a big number of institutions engaged into
the research in the relevant area. So researchers in-
terested in the topic should pay attention to the out-
put of the institutions of the red cluster in the future.
The small amount of overlapping plots in a density
map also indicates a quite high distinctiveness of
studies conducted by different institutions in this do-
main.

In order to reveal publication sources, most engaged
in dissemination of knowledge of economic resili-
ence in agriculture, we conducted a co-citation anal-
ysis of scientific journals (Fig. 4). The threshold to
be included into analysis — no less than 5 published
publications on economic resilience in agriculture.
The network analysis revealed 5 distinct clusters.
The biggest blue-colored cluster is led by the journal
Agriculture, Ecosystems & Environment (ISSN:
0167-8809) with a total link strength of 29744, 250
links and 533 citations. The second biggest (red
color) network is clustered around the Global Envi-
ronmental Change (ISSN: 0959-3780) scientific
source. Its measured total link strength is 27727,
number of links — 253, total number of citations —
725. Heat map analysis implicates much higher den-
sity of the red cluster, which means it is significantly
less polarized compared to the blue one, so the
knowledge gathering is dispersed among the higher
number of scientific sources. It is worth noticing,
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that both these journals are published by the same
Elsevier publisher. The third cluster (yellow one) is
led by a second most cited journal in all disciplines
— Science (ISSN: 0036-8075). In this network it
shows a total link strength of 26951, number of links
— 255 and 601 citations. Heat map shows a quite high
interconnectedness of red and yellow clusters indi-
cating a corresponding scientific streams published
in these publication sources. The fourth (violet color)
cluster is dominated by the Proceedings of the Na-
tional Academy of Sciences of the United States of
America (ISSN: 0027-8424) with a total link
strength of 26084, total number of links -253 and 585
citations. It should be noted, that papers published in
sources belonging to the violet cluster differ signifi-
cantly from the articles published in sources of any
other cluster, as they tend to focus more on anthro-
pological subjects. The smallest cluster centers
around the Climatic Change (ISSN: 0165-0009)
journal with a total link strength of 15868, 248 links
and 374 citations.

Keywords are considered to reveal the nature of the
study and provide the initial and essential infor-
mation about the research (Baker, 2004). The analy-
sis of co-occurrence of keywords provide insights
about the prevailing research directions of the inves-
tigated field (van Eck and Waltman, 2014). In order
to better understand the development of the research
directions on economic resilience in agriculture, we
conducted a keyword co-occurrence analysis (Fig.
5). The keyword has to occur at least 5 times in sci-
entific documents to be included into analysis.
Analyzing co-occurrence of keywords, one distinct
cluster (violet color) containing such keywords as
adaptation, vulnerability, climate change and vul-
nerability emerges. It means that these keywords ap-
pear together very frequently and indicate studies
aimed at evaluating vulnerability and adaptive ca-
pacity of agriculture to climate change. Another dis-
tinct cluster, represented by the red color is centered
around keywords occurring in research aimed at
evaluating sustainability of agriculture or resilience
under sustainability framework. A smaller cluster
centered on biodiversity, systems and sustainable ag-
riculture keywords can be distinguished. These stud-
ies are focused on maintaining the biodiversity of ag-
riculture under the climate change conditions. All
other clusters are too densely interconnected to allow
drawing their borders and thus hinder a possibility of
further analysis. It should be noted, that although the
economic resilience in agriculture appears as a focal
point of our research and the corresponding key-
words were used, no clear cluster representing eco-
nomic facet of resilience in agriculture was identi-
fied. This outcome not only indicates an obvious un-
derrepresentation of economic resilience in agricul-
tural research context, but also specifies a research

area for the future investigations, as this scientific
vacuum should be covered.

5. Conclusions

The study revealed that economic resilience in agri-
culture is a promising research area, since it is quite
scarcely researched: both theoretically and empiri-
cally. Such a scientific vacuum impedes develop-
ment of the overall agricultural resilience research,
as economic resilience is considered to be an insep-
arable part of agricultural resilience concept
(Chonabayashi, Jithitikulchai & Qu, 2020) and is fo-
cal in a development of more sophisticated varia-
tions of agricultural resilience, such as climate-smart
agriculture (Taylor, 2018).

It was found, that typically, researchers do not con-
centrate on the economic resilience of agriculture as
on the focal research object, but do investigate it un-
der the frameworks related to sustainability, climate
change, soil or water management, institutional qual-
ity, food security or environmental management.
Although these studies provide some additional sci-
entific knowledge on economic resilience in agricul-
ture, it lacks a holistic overarching approach which
would be possible if economic resilience in agricul-
ture would be considered as the main research ob-
ject.

The sidelined position of the economic resilience
within the overall agricultural resilience research
framework, which is confirmed by a very high geo-
graphical concentration of related research, led to a
situation, that although introduced quite a long time
ago, this notion is still in a state of flux and differ-
ences in its definitions may lead to a misconception
in research objectives in the area. Although there
have already been some attempts to conceptualize
resilience into an operational and measurable frame-
work, the general consensus on what exactly eco-
nomic resilience of agriculture means and what it en-
compasses has not been achieved yet. Quite a low
interconnectedness of a research conducted by vari-
ous separate research institutions hinders the
knowledge transfer and slows down the progress in
the development of research in economic resilience
in agricultural domain.

The main suggestion for the future research direc-
tions is to put economic resilience of agriculture at
the forefront of the research. Clear delineation of re-
silience and its differentiation from sustainability
and vulnerability concepts are necessary. Going fur-
ther, the relationships among different dimensions of
resilience - absorption of a shock, adaptation to it and
transformation after it — also need attention. Concep-
tualization of resilience into a measurable construct
could boost its empirical research. Studies, directed
to indication of factors increasing or hindering eco-
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nomic resilience in agriculture, could be especially
fruitful. Progress in this area would help to speed up
research in other related fields, such as climate-smart
agriculture or vulnerability of rural populations in
less developed countries as well.
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