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Abstract Risk management has always been considered of high importance when
approaching the topic of agri-food value chains. By design, the management of agri-
cultural and food systems is challenging. This is due to the high degree of uncertainty
involving the success of making profit from carrying out small-scale agricultural
activities with less performance of innovative technologies compared to multina-
tional corporations. In this field, the literature is broad—there are numerous risk
management studies focused on methods designed to prevent and mitigate the nega-
tive effects of threats that could significantly affect activities carried out with the aim
of adding value along the agri-food chains. The aim of this research was to explore
emerging research trends concerning risk management approaches in the literature
related to agri-food value chains. In this regard, a comparative bibliometric analysis
was carried out based on the research papers indexed in the Web of Science before
and after the year 2015. Results show a paradigm shift caused not only by the need
for a sustainable approach of risk management in the case of the global agri-food
value chain but results also show a paradigm shift concerning the management of
creating and co-creating value along the agri-food chains.
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1 Introduction

In the global agri-food value chain, risk has always been a constant. With the intensi-
fication of the open global market, food safety issues emerged at many levels: inside
and outside Europe, referring to regulation, management; food quality being often-
times doubted (Houghton et al. 2008). Managing agri-food supply chains is certainly
challenging and consumer safety should always be a priority.

The proper functionality of agri-food supply chains is influenced by many factors:
raw material availability, land use (Chivu et al. 2021), energy—referring to the associ-
ated environmental and economic costs, climate change (Istudor et al. 2019; Petrariu
et al. 2021), exchange rates and many others factors (Stone and Rahimifard 2018),
starting from the first production steps, continuing with manufacturing and distribu-
tion of food until the final step—consumption (Ignat and Constantin 2020). In such
a complex and dynamic global chain, there are various risks associated with specific
product vulnerabilities, e.g., food perishability (Wang et al. 2019).

The beginning of the third decade of the twenty-first century is marked by the
interest intensification in the field of blockchain technology and its application in the
agri-food chain (Shahid et al. 2020; Tian 2017), especially if considering the rapid
growth of internet-based information technologies and their utility in constructing
traceability systems—instruments that can help manage and mitigate food chain
risks, as well as consolidate resilience throughout various layers (Min 2019).

In this paper, risk management of agri-food value chains was placed in the spotlight
of research. Risk management involves a process of carefully considering alterna-
tives through the lens of the result of evaluations or risks assessment(s), as well as
selecting and even implementing and monitoring activities carried out in the direction
considered appropriate for a particular issue. The literature is rich on papers based
on risk assessment methodologies in the agri-food sector, at many levels: analysis
on the impact of heavy metals in the soil-vegetable system on human health (Liu
et al. 2013); dietary exposure to copper (Sadhra et al. 2007); soil and groundwater
contamination (Fan et al. 2010); genetically modified foods (Varzakas et al. 2007)
and many other types of risk assessment.

Yet, this particular research is much rather focused on the quantitative aspect
of the scientific interest regarding the topic of risk management of agri-food value
chains, especially in connection with the ardent need for action in accordance with
United Nations’ 2030 Agenda for Sustainable Development. Published in September
2015, this document aims to efficiently harmonize socio-economic progress and
environmental protection (United Nations 2015). As far as the agri-food sector is
concerned, the goals of the 2030 Agenda converge with other European strategies
and policies with respect to agriculture and rural development (Constantin et al. 2021;
Dinu et al. 2020; Stoian and Caprita 2019; Orindaru et al. 2021). The reason why the
topic of risk management of agri-food value chains was analyzed while taking the
2030 Agenda for Sustainable Development as the main reference point is because
the aim of this research was to assess the impact of the need of a paradigm shift in
the approach of the supply chain: switching from the traditional vision to a modern
and sustainable vision of the agri-food supply chain.
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Genovese et al. (2017) explained that risk management becomes ‘““cleaner” in the
case of the desirable agri-food supply chains grounded in the principles of circularity.
By reducing the negative consequences on the natural capital and the use of the
environment “as a sink” for managing residuals, the nature of risk itself is different
and much more complex than the one specific to a linear type of food supply chain.

1.1 Problem Statement

Expressing risk management questions and concerns is one of the many managerial
responsibilities aiming to ensure that goals are met under maximized odds for success.
These questions aim to help transpose the utility of risk assessment(s) into practice
through relevant actions designed to mitigate risks.

Risks assessments are intended for practical use, as their purpose is to spot and
fully define a risk, in order to establish the foundation for a managerial decision
regarding the actions needed with respect to the identified risk: Does it need to
be contained, eliminated, avoided? Or is the risk small enough to be considered
acceptable, insignificant and ignored? However, risk comparison and ranking are
much more complex and require a solid framework of analysis. Figure 1 contains
the main components of any risk analysis.

The risk cycle encompasses minimum interdependent stages of any risk analysis,
relevant no matter the nature of the risk. As suggested by the caption of Fig. 1, the
process is phased and iterative—additional revision is always welcome with the aim
of a better mitigation of identified risks.

1.2 Research Questions and Research Aims

This paper answers the following research questions: (a) Which are the emerging
research interests concerning the topic of risk management of agri-food value chains?;
(b) How did the paradigm shift with respect to agri-food value chains risk manage-
ment after the 2030 Agenda for Sustainable Development was published in 20157;
(c) Did researchers focus more on the sustainability factor of solutions?

Therefore, the objective of this research was to comparatively study the scientific
papers published on the topic of risk management of agri-food value chains and
indexed in the Web of Science database before and after the year 2015, focusing on
exploring emerging research, as well as tapping into research interest convergence
and divergence points in the specialized literature.
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Fig. 1 The visual representation of a “risk cycle”. Source European Commission (2000)

2 Methodology

Taking the aim of this research into account, the need for a quantitative method was
implicit: the bibliometric analysis, which was considered optimal for developing this
study on the scientific papers in which the topic of risk management of agri-food
value chains was treated. As a science, bibliometrics involves resorting to a set of
various quantitative techniques designed to monitor and assess scientific resources
(Hood and Wilson 2001), thus making it a perfect tool for carrying out a comparative
analysis based on the research papers published before and after the year 2015 (due
to taking the 2030 Agenda for Sustainable Development as the point of reference).

Bibliometrics has become a popular tool for exploring research trends (Ignat
et al. 2020; Patdrlageanu et al. 2020; Popescu 2020). This research was conducted
by resorting to the VOSviewer 1.16.16 software tool, designed by Ness Jan van
Eck and Ludo Waltman. Widely used in the bibliometric analysis (van Eck and
Waltman 2010), VOSviewer facilitates the construction of networks, maps, heatmaps,
and other relevant graphical representations that express the density and connection
between keywords and word structures associated with the results (publications)
identified based on querying specific databases. Publication metadata acts as the
“raw materials” needed to design, construct and project bibliometric networks and
maps.
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This particular bibliometric analysis was carried out based on the Web of Science
database. Consequently, the Web of Science database provides the necessary “raw
materials” for the proper development of bibliometrics analysis of the papers elabo-
rated on the topic of risk management of agri-food value chains. Therefore, the Web of
Science database was queried in the following manner: TOPIC: (“risk management”)
AND TOPIC: (food chain) Timespan: All years. Indexes: SCI-EXPANDED, SSCI,
A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC.
Performed in May 2021, this query led to the identification of 415 publications
indexed in the Web of Science database at that time. The identified 415 publications
contained the "risk management", “food” and "chain" word structures in their title,
abstract or keywords. Mixing these three structures in the same query represented
the premises for identifying and analyzing only the scientific publications specific
to the topic of risk management of agri-food value chains.

3 Results Findings

Early studies published on the topic of agri-food value chains risk management were
identified at the end of the second millennium: 21 papers were published starting
from the year 1992, up to the year 2000, as displayed in Fig. 2. Regarding the nature
of work, Van Leeuwen et al. (1996) developed arisk assessment of chemicals in Euro-
pean Communities with respect to consumer implications; Miles and Ross (1999)

Intervogation: “risk management®, “foed", “chain™

Number of articles publinhed snd indexed in the Web of Schence

Timeframe: 19922015 (24 years)  Timeframe: 20162021 (6 years)

Fig. 2 The number of scientific papers identified by publication year. Source Authors’ processing
in Table 2021.1, based on the Web of Science results
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proposed improving risk evaluation by bringing forward the concept of “quantitative
microbial risk assessment” in the context of quantifying risks in a food production
chain; Kruse (1999) argued that regional differences in the prevalence of food-borne
pathogens need be considered in the risk management process of international food
trading, in the context of intensified globalization.

From a quantitative perspective, before the 2030 Agenda for Sustainable Devel-
opment was published (1992-2015), 231 papers were published and identified based
on the performed query (55.66% from the total of 415 papers). After 2015, the scien-
tific interest has intensified and has shifted toward the necessity of tackling the topic
of risk management of agri-food value chains by placing the sustainability factor
into the spotlight of research. In this regard, recent studies were focused on: over-
coming the challenges specific to global food security (Andrei et al. 2021; Constantin
et al. 2021) through research and solidarity in a sustainable manner (Barrett 2021);
the impact of the agri-food sector on meeting the Sustainable Development Goals
(McElwee et al. 2020; Patarldgeanu et al. 2021); strengthening climate-resilient and
sustainable food supply systems (Ebi et al. 2020).

As displayed in Fig. 3, most of the identified papers were published under the Food
Science Technology (128), Environmental Sciences (47), and Management (47) Web
of Science categories, whereas the top 10 publishers were analyzed in Table 1.

Figure 4 was built based on the identified 251 publications during 1992-2015 and
the authors’ computation of the Web of Science-extracted metadata, whereas Fig. 5 is
based on the 184 publications during 2016-May 2021. Specific VOSviewer restric-
tions and filters were applied to the metadata: (i) type of analysis: co-occurrence, (ii)
unit of analysis: all keywords, (iii) counting method: full counting, (iv) the minimum
number of occurrences of a keyword in order to be displayed in Figs. 4 and 5: 3
occurrences in both cases.

128 37 23

FOOD SCIENCE TECHNOLOGY AGRICULTURAL ECONOMICS AGRICULTURE
POLICY MULTIDISCIPLINARY

37

VETERINARY SCIENCES

ENGINEERING
ENVIRONMENTAL

33 19
OPERATIONS RESEARCH TOXICOLOGY 13
MANAGEMENT SCIENCE
NUTRITION DIETETICS
=
ENVIRON] INFE
18 CIENCT Dl
BUSINESS
o
COMPUTER
MICROBIOLOGY SCIENCE
NTERDISCIPLINAR

Fig.3 The Web of Science categories associated with the identified papers treating the topic of
risk management of agri-food value chains. Source Web of Science, May 2021
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Table 1 Top 10 publishers of research papers treating the topic of risk management of agri-food

value chains

Top publisher | Journal Published papers | Percentage of total | Cumulative share
(415) (%) (%)

Food Control 13 3.13 3.13

2 British Food 12 2.89 6.02
Journal

3 International 8 1.93 7.95
Journal of Food
Microbiology

4 International 8 1.93 9.88
Journal of
Production
Research

5 Supply Chain 8 1.93 11.81
Management. An
International
Journal

6 Acta 7 1.69 13.49
Horticulturae

7 International 6 1.45 14.94
Journal of
Logistics
Management

8 Journal of Cleaner | 6 1.45 16.39
Production

9 Risk Analysis 6 1.45 17.83

10 Food Policy 5 1.20 19.04

Source Authors’ processing, based on the Web of Science results

Regarding Fig. 4, out of the 1,356 total keywords associated with the 251 publi-
cations, 113 keywords met the threshold (8.33%), and in the case of Fig. 5, out of
the 1,258 total keywords associated with the 184 publications, 115 keywords met
the threshold (9.14%).

Based on VOSviewer computation (Figs. 4, 5, and 6), results confirm a paradigm
shift starting from 2016 as far as risk management of agri-food value chains is
concerned. Research interests, quantified through the lens of the published and
indexed scientific papers in the Web of Science database, converge in the direction
of meeting risk management and economic performance in a sustainable manner, by
fostering resilience, as well as the potential of bioenergy and traceability through
information technology. Early papers elaborated on this topic did not include such
approaches, as one can notice by comparing Fig. 5 with Fig. 4.
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Fig. 4 Keyword cluster analysis (publications: 1992-2015). Source Authors’ processing in
VOSviewer 1.16.16, based on the Web of Science results

Fig. 5 Keyword cluster analysis (publications: 2016-May 2021). Source Authors’ processing in
VOSviewer 1.16.16, based on the Web of Science results

4 Conclusions

Agri-food supply chain risk management is increasingly calling for more efficient
and intensified collaboration among various actors in both private and public sectors
in order to be able to provide “real-time” adaptive responses to constantly changing
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Fig. 6 The density analysis of keywords (publications: 2016-May 2021). Source Authors’
processing in VOSviewer 1.16.16, based on the Web of Science results

market demands. In this context, risk management of agri-food supply chains is
pushed on its path to a more resilient system, especially by the leaps of information
technology. In this regard, modern challenges facilitate improving the transparency
and traceability of raw agri-food materials in such a way that allows consumers to
actively monitor food flows and information—digitally accessible only a tap away
on smartphones or other similar devices, therefore reinforcing consumer confidence
in the chain and mitigating the risks for both consumer and producer.

Results confirm that the necessity of approaching the global agri-food value
chain in a holistic and sustainable manner has a direct impact on risk assessment
and management. The 2030 Agenda for Sustainable Development has significantly
contributed to changing the perspective of researchers when carrying out studies
regarding the agri-food sector as an integrated part of a larger system that needs to
be shaped on its path to sustainability and performance through resilience.

This research is subject to several minor limitations. Given the objective to quan-
titatively study the scientific literature published on the topic of risk management
of agri-food value chains during different periods, paradigm shifts were identified
in this paper by taking 2015 as a point of reference in carrying out the bibliometric
analysis. However, more potential paradigm shifts could have been identified if the
perspective was switched to a different publishing year, 2019 for example, when the
European Green Deal, a set of policy initiatives with major implications for many
sectors, including the agri-food sector, was initially signed off by the EU leaders.

Future research directions regarding this bibliometric analysis include expanding
the Web of Science database query TOPIC: (“risk management”) AND TOPIC:
(food chain) to a much larger degree in order to cover more of the scientific literature
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specific to risk management of agri-food value chains. Additionally, the VOSviewer
processing can also be improved by including relevant papers indexed in Scopus into
the bibliometric computation. This would provide a more in-depth analysis of the
scientific literature specific to the topic of risk management of agri-food value chains
and would make paradigm shifts easier to be identified, by performing comparative
bibliometric studies based on different publishing periods.
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