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BIBJIIOMETPUYHUM TA BI3YAJIZAIIMHUNA AHAJII3 TOCJIKEHD 13
TEMATHKHU JJAHIIOI'IB IOCTABOK XAPYOBHUX ITPOAYKTIB 3A 2004-2020 POKH

Nowadays, the importance of the food supply chain concept rises, as the world population
increases, and the amount of natural resources decreases. The food supply chain helps to organize
the process of food production, distribution, retailing, consumption, and disposal in a more
sustainable way, with fewer losses and with larger benefits in compliance with the parameters of
product quality and safety. Additionally, making modern food supply chains more sustainable will
help to reduce the “domino” effect. However, there is a lack of bibliometric and visualization
research in the food supply chain field. The results of the publications analyses in the food supply
chain field are presented in the article. The research has been conducted by the application of the
bibliometric method and visualization analysis to map the obtained results graphically. To reach
the purpose of this study the 1 084 published papers were obtained from the Scopus Database. The
conducted analysis helped to achieve some valuable insights. Firstly, the total number of
publications in the ‘“food supply chain” field is on the rise, with a peak in 2020. Secondly, the
theme of the food supply chain becomes global, scientists from different institutions, countries, and
continents begin working on it. Moreover, cooperation between countries and institutions is getting
closer. Nevertheless, authors from the United Kingdom demonstrate the highest activity. Thirdly,
the major current research critical spots in the ‘‘food supply chain” field, include sustainability,
traceability, planning and optimization, social responsibility, and food waste. Also, the network of
relationships between keywords within the research problem forms 7 clusters: food supply,
sustainability, food waste, environmental impact, sustainable development, food processing, and
inventory control. Furthermore, the research themes in the food supply chain have deepened during
2004-2020, they become more interdisciplinary and diversified. Thus, the findings of this paper and
their graphical presentation are relevant and can help scientists to understand the latest
achievements and gaps in the “food supply chain” field and offer useful guidance for further
researches.

Ha cvoco0niwmitl 0env saxcaugicmes KoHyenyii 1anyio2a nocmasox Xapyosux npooyKmie 3pocmac,
8PAX08YI04U 30iNbUIEHHAM CBIMO0B8020 HACENEHHS MA CKOPOUEHHs KiIbKOCMI OOCMYNHUX NPUPOOHUX
pecypcig. Jlanyroe nocmagok xapuosux npooyKkmie 00nomazae op2amizysamu npoyec upooHuYymaa,
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PO3N0OLNY, CRONCUBAHHA MA YMUNIZAYIl Xapuosux NPOoOYKMI6 i3 HAUMEHWUMU 8mpamamu ma 3
HAuoOIbWuMu 8U200amu npu OOMpUMAHHi napamempie saxocmi ma 6e3neuynocmi mogapis. Kpim
mo2o, npu nooOyoosi Cy4yacHUX NAHYIO2I8 NOCMABOK XAPHOBUX NPOOYKMIE 0coOnu8e 3HAUEHHs
Hao0aomy ix cmitkocmi, wo nPos6IamvCs, Y momy YUCi, 3SMeHWeHHI eghekmy «0OMiHo». Y cmammi
npeocmasneni pezyibmamu ananizy nyouaikayiu y cehepi namyrocie Xapuoeux NnpooOyKmis.
Jlocniooicenus npogooUnIOCy i3 3acmMocy8aHHAM 0IOIIOMemMPUUHO20 Memoody ma Bi3yani3ayitiHo2o
aHanizy 018 HAOYHO20 BI00OpadCeHHs pe3yibmamis. s 00CACHeHH Memu Ybo20 OO0CHIONCEHHS.
oyno onpayvosaro 1 084 cmammi 3 nayxomempuunoi 6azu oanux Scopus. Ilposedenuii ananiz
oonomie odocsemu yinnux pezyrbmamis. Ilo-nepute, 3acanvna Kinbkicmv nyonikayiu y cgepi
JIAHYIO2I8 NOCMABOK XAP408UX NPOOYKMI8 MAE€ MEHOeHYil0 00 3POCMAHHA, NiK NYyOaiKayiliHol
akmusnocmi npunaoae Ha 2020 pix. Ilo-Opyee, mema nanyiocie NOCMaBoOK Xapiosux NpooyKmis
cmae 2nooanvbHolo, HAO Hel HNOYUHAIOMb NpAayloeamu 64eHi 3 pI3HUX YCMAHO8, KpaiH ma
KowmuHenmis. binbuwe moeo, cnisnpays mMigic KpaiHamu ma YCmaHo8aMu 8 paMKax OO0CAIONCEHHS
oanoi memamuxu cmae 6ce micHiwor. [Ipome asmopu 3 Benuxobpumanii O0emoncmpyomo
Hatiguwyy akmusHicmo. llo-mpeme, 00 OCHOBHUX NOMOYHUX KPUMUYHUX HANPAMKIE OOCHIONHCEHDb
cghepi nanyr02ie NOCMABOK XAPHOBUX NPOOVKMIE HANEHCAMb CHMIUKICMb, GIOCMEeNCY8aAHICMb,
NAGHYBAHHA U ONMUMI3ayis, COYialbHA Bi0N08i0aNbHicmMb ma Xxapuyosi 6ioxoou. Kpim moeo,
MeMamuxa 00CIi0NCeHb TAHYI02I8 NOCMABOK NPOOYKMIE Xapuy8anHs noaauobuiucs npomszom 2004-
2020 poxis. [locniosxcenus cmaroms 0inbut MidcOUCYUnIiHapHumu ma ousepcughixoeanumu. Taxum
YUHOM, pe3yIbmamu OMpUMani y yii cmammi ma ix epagiyna inmepnpemayis € aKmMyaibHUMU ma
MOACYMb O0ONOMOSMU GUEHUM 3PO3YMIMU OCMAHHI OOCACHEHHs Ul Npo2aluHu 6 cgepi 1aHy2ie
NOCMABOK XAPHO08UX NPOOYKMIE Ma HA0Amu OpieHmupu 0Jisk NOOAILUUX OOCTIONCEHD.

Keywords: supply chain; food supply chain, bibliometric research; visualization research, cluster.

Knwuosi cnosa: nanyroe nocmasox,; 1anyioz noCMagox npooyKmié XapuyeauHs, 6ioniomempuune
docnioxceHHs,; 8izyanizayis,; Kiacmep.

Introduction and the problem statement. Food supply chain and food supply chain management are modern,
well-known and wide-used concepts. Both concepts focus on the optimization of all process of agriculture-based
products development and their deliver to end customers. Importance of these concepts arises nowadays. Modern
consumers want to know the origin of the food they buy, be sure not only in food’s quality, but also in its safety. Due to
these, food supply chain is an important issue to analyze.

Analysis of recent research and publications. Food supply chain is a complex concepts and includes such
important aspect as traditional supply chain and sustainability.

The problems of sustainability, sustainable development, sustainable business, green entrepreneurship are
discussed in the following studies [1-4]. The most significant papers in the fields of supply chain and logistics are [5-
10]. Some aspects of food supply chain management are discussed in the papers [11-13]. But there is still a gap that
need to be filled — the question of food supply chain studying in scientific works.

The article aims to investigate the problem of “food supply chain” in-depth based on bibliometric and
visualized analysis.

Presentation of the main material. To examine the problem of “food supply chain” in more details we used
bibliometric analysis. Bibliometric analysis is a modern powerful tool to analyze big sets of bibliographical data and
present obtained results in a proper manner. Bibliometric analysis helps to examine the research problem from different
points of view, to highlight the gaps and define directions for further researches.

The structure of current bibliometric study is similar to the structure of other bibliometric studies, for example,
[14-19]. The bibliometric analysis in this paper was aimed to collect data in “food supply chain” field. It was conducted
according to following steps:

1. Choice of suitable information sources: the reliability of bibliometric analysis largely depends on the rating
and transparency of sources for data collection. Accordingly, we have chosen Scopus database as one of the most
influential and authoritative.

2. Identification of the search field in the database: to ensure the complexity and integrity of the study we
used the search field “title, abstract, keywords”.

3. Identification of the search keywords: “food supply chain”.

4. Identification of the publication type: “articles” only; conference papers, books and books chapters were
excluded.



5. Choice of the language: English.

6. Choice of subject area: Social Sciences; Economics, Econometrics and Finance; Business, Management
and Accounting; Decision Sciences.

7. Determination of research years: from 2004 till 2020 (by 2004 the number of publications per year was less
than 10).

8. Manual check: the papers analysis in terms of their relevance.

Thus, for further research 1 084 articles were chosen.

The distribution of scientific papers over the years is in Figure 1.
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Figure 1. Total number of publications in the “food supply chain” field
in 2004-2020 (based on Scopus Database)

Though the first publications in the field of “food supply chain” are dated 70-ties, the growth of publication
activity started in 2004. Since then, there has been a steady trend for increasing the number of publications and the trend
line proves it. As shown in Figure 1, between 2004-2012, the volume of studies was less than 50 studies per year. From
2013 to 2020, the number of publications has exceeded 50 and reached 210 in 2020 (the peak). Also, more than 63% of
studies were published within the last 5 years (from 2006 to 2020).

The authors with the largest number of published articles in the “food supply chain” research field are in
Table 1.

Table 1. The number of published articles by top 10 contributing authors in
“food supply chain” field in 2004-2020 (based on Scopus Database)

Author Number of published Country of affiliation Author’s h-index in Scopus
articles Database

Manning L. 10 United Kingdom 17
Bourlakis M. 9 United Kingdom 23
Mangla S.K. 9 United Kingdom 28
Maye D. 9 United Kingdom 25
Accorsi R. 8 Italy 19
Ilbery B. 8 United Kingdom 34
Manzini R. 8 Italy 28
LiD. 7 United Kingdom 15
Nakandala D. 7 Australia 8
Sala S. 7 Belgium 34

According to Table 1, all scientists have high h-index in Scopus Database, it proves that their publications are

relevant to modern trends and attract attention of world scientific community. The top four contributors of the research
area are the following scientist: Manning L., Bourlakis M., Mangla S.K. and Maye D. Country of affiliation of six
authors out of ten is the United Kingdom; more two authors are from Italy; one is from Australia and one more is from
Belgium.
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Also, we paid attention to the study of geographical coverage of the publication in “food supply chain”
research field (Table 2).

Table 2. Countries with the largest number of publications in “food supply chain” field in 2004-2020
(based on Scopus Database)

Country Number of published articles
United Kingdom 226
Italy 152
USA 144
Netherlands 93
India 79
China 70
Germany 61
Australia 52
France 46
Spain 45

According to Table 2, most articles in “food supply chain” field are published by the scientists from Europe
(UK, Italy, the Netherlands, Germany, France and Spain); Asia (China, India), North America (USA) and Australia.
Also, scientists from South America and Africa started to work over the problem of food supply chain too. This
emphasizes the global relevance and importance of the “food supply chain” problem.

Additionally, using VOSviewer a network that illustrates the main publishing countries in “food supply chain”
field was made.
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Figure 2. The network of relationships between countries
based on Scopus Database, generated using VOSviewer

As a result, seven country clusters were formed. These clusters are formed by the following countries: the
United Kingdom (226 documents, 5954 citations), Italy (152 documents, 3384 citations), the USA (144 documents,
3834 citations), China (70 documents, 728 citations), Germany (61 documents, 1362 citations), Denmark (29
documents, 1548 citations), Belgium (24 documents, 551 citations). So, the United Kingdom has a leading position
among other countries in publication activity in “food supply chain” field.

Top 10 journals in “food supply chain” field are listed in Table 3.



Table 3. The number of published articles by top 10 journals in “food supply chain” field in 2004-2020
(based on Scopus Database)

Number of Number of Citations Cited interval
Journal Q SNIP published C‘;tations per lpubli- > > > > > >
articles cation 400 300 200 100 50 10
Journal of Cleaner Production
(Netherlands) Q1 2.39% 85 2544 29,9 1 2 2 5 43
British Foqd Journal (United Q1 1.086 79 1415 17.9 6 42
Kingdom)
Sustainability (Switzerland) Q2 1.165 71 827 11,6 4 22
International Journal of
Production Economics Ql 2714 32 2520 78,8 3 6 12 7
(Netherlands)
Food Policy (United Kingdom) QI  2.410 28 1424 50,9 1 3 3 11
International Journal of
Production Research (United Q1  2.075 24 823 34,3 1 2 3 5
Kingdom)
International Journal of Supply
Chain Management (United Q2 1.176 23 43 1,9 1
States)
Resources Conservation and
Recycling (Netherlands) QL 2.584 22 468 213 309
Production Planning and Control
(United Kingdom) Q1 1.809 18 234 13,0 2 6
Production Planning and Control
(United Kingdom) Q1 2.158 17 845 49,7 1 2 2 5

As the Table reveals, the top 10 journals had published 399 papers in “food supply chain” field, accounting
more than 1/3 (36,8%) of analyzed articles. These journals have high SNIP and almost all belong to QI, except
“Sustainability” and “International Journal of Supply Chain Management” (these two journals belong to Q2). The
largest number of articles was published in “Journal of Cleaner Production” (85 articles), it is followed by “British Food
Journal” (79 articles) and “Sustainability” (71 articles). In other journals were published 32 and less articles.
Nevertheless, the most cited are articles from the following journals — “Journal of Cleaner Production” (2544 citations),
“International Journal of Production Economics” (2520 citations) and “British Food Journal” (1415 citations).

On the other hand, the journal with the largest citations per 1 publication is “International Journal of
Production Economics”. The average number of citations for articles published in this journal is 78,8, followed by
“Food Policy” (50,9), and “Production Planning and Control” (49,7).

Also, this Table gives such indicator as cited interval. It shows the number of papers published in the journal
with some citation quantity. In the cited interval > 400, only two papers had been published: one in the “Journal of
Cleaner Production” and one more in “Food Policy”. In the cited interval > 300, three articles were published in the
“International Journal of Production Economics”. Cited interval > 200 includes two articles from “Journal of Cleaner
Production”, one from “International Journal of Production Research” and one more from “Production Planning And
Control”. According to the citation interval, only two papers were cited more than 400 times in the top 10 journals, 3
papers were cited more than 300 times, 4 papers were cited more than 200 times, 13 papers were cited more than 100
times, and most of the papers were cited in the interval from 10 to 50 times.

Additionally, 50% of top 10 journals have affiliation of the United Kingdom and more 30% of the Netherlands.

The 10 most cited publications found in Scopus in “food supply chain” field are in Table 4. All 10 articles were
cited more than 200 times. It means that research field is important and burning for world scientific community.
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Table 4. The top 20 most cited papers in “food supply chain” field in 2004-2020 (based on Scopus Database)

Number of
.Toj[al Article title Author affiliations/ Countries Journa}/Ye.;ar of
citations . o publication
universities
Corporate social
responsibility in the . Journal of
1 498 supply chain: An Maloni ]]\\/I/I ]JE » Brown 2 1 (USA) Business Ethics,
application in the food o 2006
industry
Application of European
2 460 planning models in the Ahumada O., 5 2 (USA, Journal of
agri-food supply chain: Villalobos J.R. Mexico) Operational
A review Research, 2009
The food waste Papargyropoulou E., 4 (Swit;erland, Journal of
hierarchy as a Lozano R.K. United Cleaner
3 409 framework for the Steinberger J., 5 Kingdom, )
. Production,
management of food Wright N., Sweden, 2014
surplus and food waste Ujang Z.B. Malaysia)
Westernization of
Asian diets and the Food Polic
4 402 transformation of food Pingali P. 1 1 (USA) 2007 Y
systems: Implications
for research and policy
Sustainable supply
chain management International
practices and dynamic Beske P., 2 (USA Journal of
5 335 capabilities in the food Land A., 3 German ’) Production
industry: A critical Seuring S. Y Economics,
analysis of the 2014
literature
Two-echelon multiple-
vehicle location- International
routing problem with Govindan K., Journal of
time windows for Jafarian A., 2 (Denmark, .
6 309 AR . 3 Production
optimization of Khodaverdi R., Iran) .
sustainable supply Devika K. Economics,
. 2014
chain network of
perishable food
An optimization International
approach for managing 3 (Germany, Journal of
7 304 fresh food quality Rofr;g é" Akke;j[n an 3 Netherlands, Production
throughout the supply » TUNOW AL Finland) Economics,
chain 2011
Unravelir%g.the fooq Roth A.V., Journal of
8 2g3  Supply chain: Strategic  p. . o' x byfiman 4 1 (USA) Supply Chain
insights from China ME.. Gray 1.V Management,
and the 2007 recalls o Ty SV 2008
RFID-enabled Kelepouris T., 2 (United Ml:r?;m;;aeln i
9 249 traceability in the food Pramatari K., 2 Kingdom, g
Iy chain Doukidis G. Greece) and Data
SUPPLY Systems, 2007
Food supply chains
and sustainability:
EVld.en.Ce from Ilbery B., 1 (United Land Use
10 237 specialist food Maye D ! Kingdom) Policy, 2005
producers in the yer. & Y
Scottish/English
borders

Also, there is a scientific discussion that emphasizes the relevance of the research topic. Among the top
10 publications, multi-country cooperation accounted for 6 papers and multi-institution cooperation for 8 papers.
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The top 10 most cited publications can be divided into the following research topics: sustainability (rank 5, 6
and 10), traceability (rank 8, 9), planning and optimization (rank 2, 4, 7), social responsibility (rank 1), food waste
(rank 3).

Table 5. The most productive institutions in “food supply chain” field
in 2004-2020 (based on Scopus Database)

Number of Number of Citations per 1 Cited interval

Institution Country published . L > > > >
articles citations publi-cation 200 100 50 10
Wageningen University & o, r1ands 68 2030 29,9 2 2 9 31
Research
Alma Mater Studiorum
Universita di Bologna ltaly 23 478 208 310
Brunel University London Umted 16 427 26,7 1 2 5
Kingdom
Universita degli Studi della
Tuscia Viterbo Italy 14 263 18,8 1 5
Scotland’s Rural College Umted 14 379 27,1 1 2 5
Kingdom
Politecnico di Milano Italy 12 365 30,4 1 1 6
Universitdt Gottingen Germany 12 181 15,1 5
European Commission .
Joint Research Centre Belgium 12 453 378 26
Cranfield School of inted 12 204 245 2 5
Management Kingdom
Brunel Business School United 12 362 30,2 12 2
Kingdom

The top 10 institutions have published a total of 195 papers of analyzed, accounting for 18% of all papers from
2004 to 2020. Wageningen University & Research (the Netherlands) ranks first with 68 articles. Then there are Alma
Mater Studiorum Universita di Bologna (Italy), Brunel University London (United Kingdom), Universita degli Studi
della Tuscia Viterbo (Italy), and Scotland’s Rural College (the United Kingdom). Number of published articles within
other institutions is equal 12.

In terms of the frequency of institutional citation, there are one institution whose number of total citations
within all papers is more than 2000, three institutions with total citations more than 400, three institutions with total
citations more than 300, and three institutions with total citations between 100 and 300. The highest average citations
per article is in European Commission Joint Research Centre (37,8), it is followed by Politecnico di Milano (30,4) and
Brunel Business School (30,2).

Also, according to Table 5, all institutions are in Europe, four of them are situated in the United Kingdom,
more three in Italy.

Just two papers were cited more than 200 times, these papers were published by the scientists from
Wageningen University & Research. Eight articles from seven institutions (except, Alma Mater Studiorum Universita di
Bologna, Universitdt Gottingen and Cranfield School of Management) got in cited interval > 100. Also, in cited interval
> 50 got 23 papers, and in in cited interval > 10 got 80 articles.

To identify the most frequent keywords relevant to the area and to highlight the existing trends in the research
field, the network of relationships between keywords (co-occurrence) was formed using VOSviewer (a reliable and
effective tool to visualize the interaction between the main keywords in research).

371 keywords were selected for analysis (minimum number of occurrence of keywords > 5). After the
keywords reviewing, repeated words and irrelevant words (such as “Eurasia”, “literature review” and others) were
excluded from further consideration. At total 118 keywords were analyzed (Figure 3).
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Figure 3. Network of relationships between keywords (based on Scopus Database), generated using VOSviewer

Thus, the generated network visualization between 118 keywords includes 7 clusters. Different clusters are
illustrated in different colors. The same color of the nodes and keywords means that they belong to the same cluster.
The first (most powerful) cluster (green cluster) forms around the keyword “food supply” (413 occurrences, total link
strength — 3329), this cluster includes the following main keywords: supply chain management, food safety, etc.; the
second cluster (red cluster) forms around the keyword ‘“sustainability” (128 occurrences, total link strength — 912),
includes the following main keywords: food production, food security, etc.; the third cluster (violet cluster) forms
around the keyword “food waste” (97 occurrences, total link strength — 834), includes the following main keywords:
recycling, food loss, etc.; the fourth cluster (blue cluster) forms around the keyword “environmental impact” (61
occurrences, total link strength — 708), includes the following main keywords: life cycle, environmental management,
etc.; the fifth cluster (yellow cluster) forms around the keyword “sustainable development” (100 occurrences, total link
strength — 991), includes the following main keywords: energy utilization, sustainable supply chain management, etc.;
the sixth cluster (orange cluster) forms around the keyword “food processing” (12 occurrences, total link strength — 54);
the seventh cluster (light blue cluster) forms around the keyword “inventory control” (5 occurrences, total link strength
—-29).

The integral result of the conducted research is the determination of the main scientific aspects in “food supply
chain” field and the identification of the scientific gaps in this field. Obtained results not only show current state of
publication activity within scientific problem, but also form a basis of further researches.

Conclusions. The article analyzes the concept of food supply chain using the bibliometric method and
visualization tool. This paper adopts bibliometric analysis and scientific visualization method to analyze 1 084 Scopus
papers.

According to achieved results, the rapid growth of publication activity in “food supply chain” field started after
2004. The largest number of publications was reached in 2020 and it was equal 210 papers.

Regarding the countries, the largest number of articles were published by the authors from the United
Kingdom, it is followed by Italy and the United States. Also, six authors out of top 10 contributing authors are from the
United Kingdom. So, the United Kingdom forms the most powerful network with other countries.

All top journals in the “food supply chain” field have high SNIP and are in Q1 or Q2. Most scientific papers
are published in the following journals: “Journal of Cleaner Production”, “British Food Journal” and “Sustainability”.

The three most cited articles cover five research topics in the “food supply chain” field — sustainability,
traceability, planning and optimization, social responsibility, and food waste. Total citation of these articles is equal
3486.

The top 10 institutions have published a total of 195 papers. All institutions are in Europe. Also, two papers
with the affiliation of Wageningen University & Research were cited more than 200 times.

Additionally, keywords within the research field form 7 clusters which define main components of “food
supply chain” concept and improve understanding of further research trends.



In the further works we will focus on the obtained results to identify gaps in the existing researches and ways
of their overlapping to reach more fruitful scientific results.
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