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Abstract

Modernization of agricultural holdings is one of the most important measures in the Rural Development Programs,
directly addressing the competitiveness of the agricultural sector. The specific funds for modernization accessed
through Submeasure 4.1. - Investment in Agricultural Holdings and Measure 121 - Modernization of agricultural
holdings are purposed to adapt agricultural holdings to market requirements, with a strong positive impact on
agricultural production, on the marketing of agricultural products and also for environmental protection. This paper is
intended to investigate the current state of the research conducted hitherto at the EU level and highlight trends in how
academic literature has received CAP attempts in addressing the modernization of agricultural holdings. The scientific
database Web of Science (WoS) was interrogated using a list of research terms and offering insights into research
topics and trend evaluation from different perspectives. The provided data was processed through the CiteSpace
software, by generating a series of interactive graphics. Subsequently, the conclusions obtained are used to identify
possible future research as well as to conclude a further course of the modernization measures in the EU farms in the
next reform of the Common Agricultural Policy.
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INTRODUCTION farm, forest and agri-food businesses; helping
protect the natural environment; supporting
Fifty-two percent of the European Union’s  rural economies and quality of life in rural
territory is categorized as predominantly rural, areas through the rural development program
having more than 170 million hectares of  measures. Measures under the second pillar are
agricultural land, and 113 million people  voluntary and co-financed from the national
(nearly one-quarter of the EU population) level (Rumanosvska, 2016).
living in rural areas. An EU rural development  According to the European Parliament, “Pillar
policy was set up to meeting the challenges IT policies have successfully supported inter-
related to the economy, environment and the generational transfer through retirement and
society faced by the seareas (Augere-Granier, succession schemes and promoted farm
2016). modernisation through investment schemes”
Agenda 2000 established a rural development  (Hennessy, 2014).
policy known as the second pillar of the  Modernisation (be it of individual farms or the
Common Agricultural Policy (the “CAP”) and  agricultural sector as a whole) is conventionally
brought rural development under a single thought of as a unilinear trajectory involving
regulation to apply across the whole of the  scale-enlargement and specialisation in order to
European Union (European Commission, achieve productivity increases (Potocnik,
2013). 2015).
Pillar II, funded by the European Agricultural We can say that the modernisation of
Fund for Rural Development (EAFRD), is agriculture is a process of converting agricul-
being used by the Member States to achieve a  ture from conventional labour-based agriculture
variety of EU rural development policy goals to technology-based agriculture (Wu, 2011).
such as: improving the competitiveness of  Also, the topic of modernisation is one of the
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basic issues in agricultural policies, especially
in countries, where agriculture presents a low
level of development (Kusz, 2014).

The farmers receive grant assistance
throughout Farm Improvement Schemes (FIS)
(Measure 121) for wvarious purposes like
investment in buildings and machinery which
improves environmental protection, animal
welfare, output quality and working conditions.
All of these to increase the capacity, com-
petitiveness and innovation of farming through
investment in farm modernisation (Hennessy,
2014).

MATERIALS AND METHODS

Taking into account the publications in the
field and all the literature regarding the subject
of farm modernisation measures in the last two
Multiannual Financial Framework, respectively
2007-2013 and 2014-2020, we want to realize a
literature review article.

Data was obtained from the ISI Web of Science
(WoS) database of Clarivate Analytics, where
we searched for articles published between
2007 and 2020.

Our search is made through a key words
combination specific for the WoS platform
(farm modernisation OR agricultural holdings
modernisation OR farm investment AND CAP
measures AND Common Agricultural Policy).
In this search, OR it means that at least one
term must occur to be retrieved while AND it
means that all search terms must occur to be
retrieved.

The search for those combined key words
generated 772 references using the databases
Web of Science Core Collection.

Selection criteria

We have narrowed the web of science
categories by taking into consideration only
eight categories out of one hundred (i.e.
Economics, Environmental studies,
Agricultural economics policy, Agriculture
multidisciplinary, Environmental sciences,
Agronomy, Agricultural engineering and
Management). Thus with the above-mentioned
filters, the research has 298 articles as an
outcome.

These results were analyzed using CiteSpace
software. CiteSpace allows us to mapping
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authors, journals (sources) and countries. This
software also is helping us to identify and
visualize the main factors contributing to the
knowledge evolution inthe search field under
study (Chen, 2014).

The results of the program are shown as
infographic forms, with a node indicating
research items, and links between nodes
describing citations or mutual references
between these nodes. Each node is represented
by a series of tree rings in different colors; a
spectrum of colors serves to indicate the
chronological order of occurrence of links and
items (Xiang, 2017).

The paper disregards the scientific articles from
the last century because the subject of rural
development has been an official objective
since the beginning of the 2000s, with the
establishment of Pillar II, and the purpose of
the paper is to analyze the research on certain
measures of this pillar. Should we deem
necessary to investigate more a certain article
which falls outside the previously set periods
and which is in the interest and the necessity to
understand the farm modernization, we will be
open to further study that specific period.

RESULTS AND DISCUSSIONS

Regarding the interest in this subject, a constant
increase was observed in the number of yearly
publications, from 16 in 2007 to 44 in 2018,
when we have the highest number in Figurel.
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Figure 1. Total Publications by Year
(Source: Web of Science database)

These publications were classified into 5 types
of documents: article, proceedings paper,
review, book chapter and early access. Articles
were predominant comprising 68% of the total.
The predominant language is English (92.4%),
seconded by Spanish (2.3%), English being the



preferred language of communication in the
scientific community.
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Figure 2. Sum of Times Cited by Year
(Source: Web of Science database)

Our result articles in from dataset were cited
2,457 times, with an average of 8.11 citations
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per item. The situations in which the articles
were cited are increased constantly year by
year (Figure 2).

The value of H-index is 24, suggesting that this
line of research has a relevant impact factor.
The H-index was developed by Hirsch in 2005
and reveals the impact or relevance of a paper,
author or field (Hirsch, 2005).

In Figure 3, information on the number of
citations and cooperation networks between
countries is summarized, showing the U.S. as
the top-ranked country. This figure can also
expose a lack in terms of cooperation between
countries. A more solid connection between
two or more countries it means the cooperation
between those countries is at a higher level
(Zuanazzi, 2019). The clusters are presented in
different colors, as we can see in Figure 3.
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Figure 3. Geolocalization of scientific papers about farm modernisation, agricultural holdings modernisation,
farm investment. Different colors mean different clusters and the numbers represent the citation counts
(Source: CiteSpace platform)

The numbers represent the citation count of
each country. The top-ranked article by citation
counts is the U.S., with a citation counts of 38,
the second is China (36), and the third is Poland
(27).

Table 1 presents the centrality of some coun-
tries. Centrality 1s an important measure that
varies from 0 to 1, repres

enting the influence of a country (Chen, 2015).
In this case, the USA has the greatest centrality
(0.27), followed by the Republic of China
(0.21) and Germany (0.26).
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Table 1. The centrality of the countries

Count | Centrality Year Countries
38 027 2007 USA
36 0.21 2007 PEOPLES R CHIMNA
27 0.08 2007 POLAND
20 0.09 2010 SPAIN
19 0.20 2008 BRAZIL
17 023 2009 FRAMCE
13 0.14 2010 ALUSTRALIA
13 0.26 2010 GERMAMNY
13 0.06 2007 JAPAMN
12 013 2007 METHERLAMDS

Source: CiteSpace platform



Besides this, some countries presented citation
bursts. A citation burst is an indicator of a most
active region (in this case), which can last for
multiple years as well as a single year.

This indicator provides evidence that a publi-
cation/country is associated with a wave of
citations. In other words, the item has evidently
attracted an extraordinary point of attention
from its scientific community (Chen, 2015).
From this point of view, the top-ranked item is
the USA (2008-2011) with bursts of 4.67.

The second place is occupied by France (2014-
2016) 3.09 and on the third place, there is the
Republic of China (2014) with a strength of
2.08, as we can see on Table 2.

Regarding the categories selected from Web of
Science, based on the analysis of occurrence,
we can see which area is highlighted in our
research. The information has been analysed
using the CiteSpace platform.
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In Figure 4 the node represents a subject
category (where the purple rings represent
centrality and the different colored lines mean
different clusters), while a line connecting the
two nodes demonstrates the co-occurrence of
two subject categories.

Table 2. Countries with citation bursts

Top 23 Countries with the Strongest Citation Bursts

Countries

USA

Year Strength Begin End 2007 - 2020
2007 2011
2007 2011
2007 2012
2007 2013
2007 2014
2007 2016
2007 2014
2007 2017
2007 2015
2007
2007
2007

4.6735 2008

INDIA
PAKISTAN
CANADA
GREECE
FRANCE

1.2873 2011
1.2873 2012
1.8251 2013

1.2072 2014

3.0013 2014

PEOPLES R CHINA
AUSTRALIA
LITHUANIA

2.0826 2014
1.4501 2015
1.2378 2015

ROMANIA 1.87 2015 2015
2016

2016

LATVIA 1.125 2016

ENGLAND 1.125 2016

Source: CiteSpaceplatform
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Figure 4. The category network between 2007 and 2020
(Source: CiteSpace platform)

Table 3 highlights the main categories taking
into consideration the Frequency (Count) and
the Centrality.

Table 3. The centrality of the categories

Count | Cenfrality|  Year Wo§3 Categories
103 0.41 2007 ENVIRONMENTAL SCIENCES & ECOLOGY
160 0.31 2007 AGRICULTURE
90 024 2007 BUSINESS & ECONOMICS
53 0.21 2007 Environmental Sciences
76 0.18 2007 Economics
53 017 2007 Agriculture, Multidisciplinary
68 0.16 2007 Environmental Studies

Source: CiteSpace platform
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From the perspective of the Frequency (citation
counts), the main categories are Agriculture
(160), Environmental Sciences & Ecology
(103) and Bussiness & Economics (90). Studies
about the modernisation of the agricultural
holdings in the context of the Common Agri-
cultural Policy were published in many journals
as we can see in Figure 5.

Table 4 presents a situation of the number of
citations.

For the first position, we have a “no title
journal”, with over fifty citations.



We probably have this kind of situation
because there are many citations from papers
which do not belong to any journal.

The second-ranked journal in citations is the
“World Development” journal with 45 citations
and a centrality of 0.15, the same as in the first
case. On the third position, we have the journal
“Land use policy” with 42 citations, having a
weaker centrality of about 0.06.

Table 4. Top 10 journals by frequency and centrality

Count | Centrality| Year Cited Journals
52 0.15 2007 [MO TITLE CAPTURED]
45 0.15 2007 WORLD DEV
42 0.06 2008 LAMD USE POLICY
39 0.16 2008 AGR 3YST
36 014 2009 FOOD POLICY
32 0.06 2012 JRURAL STUD
Ky 0.10 2009 AM J AGR ECON
£y 011 2007 AGR ECOSYST ENVIRON
26 0.08 201 J ENVIRON MANAGE
26 0.21 2007 AGR WATER MANAGE

Source: CiteSpace platform.
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Figure 5. The network organized by the cited journal
(Source: CiteSpace platform)

The key words are viewed as of the most
important points of a publication and co-words
analysis can be used to discover research
topics, analyze research hotspots, and monitor
research frontier transitions from a knowledge
domain (Yu, 2017).

In Figure 6 there are many key words links to
our search like ,,agriculture”, ,,modernization”,
,farm”, impact” and others.
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Table 5 presents the top 10 key words with the
frequency and centrality that appear in the
studies.

The most central key word and the one that the
most frequently appears in the literature is
agriculture with a frequency of 37 and a
centrality of 0.41.
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Figure. 6 The network organized by the cited key words
(Source: CiteSpace platform)
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Table 5. Top 10 key words in terms of frequency and

centrality

Count | Centrality | Year Keywords
ar 0.41 2007 agriculture
16 020 2009 management
14 022 2011 madernization
13 0.16 2008 sustainability
12 0.04 2013 [farm
11 0.16 2013 impact
10 0.08 2007 policy
10 0.08 2008 efficiency
a8 0.04 2011 system

Source: CiteSpace platform

Figure 7 exposes the main clusters labeled by
the key words and Tabel 7 confers us the details
of these clusters, where the size of the set is the
number of terms included in each set.
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In a short sentence, a cluster is a group of
closely-coupled documents outlining different
directions of research. From the topics of this
group of documents, representative terms were
selected and labeled by a log-likelihood ratio,
expressed as “# p Cluster ID b representative
term”’(Chen, 2009).

As we can observe in Table 6, the silhouettes in
our clusters are from 0.791 to 0.998.

One of the most relevant values, which
impacting the overall structural properties of
the network is the silhouette of scores. The
homogeneity of a cluster is represented by the
silhouette, ranging from -1 to 1 and the highest
possible value 1 represents a perfect solution.
(Chen, 20006).
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Figure 7. Main clusters labeled by key words in the field of farm modernisation
(Source: CiteSpace platform)

We have more consistent cluster members, with
a more higher silhouette number. A good
variety of clusters would-be about 7-10 major
clusters with 10 or more members, with eachof
the clusters having high silhouette values (e.g.
>(.70) (Chen, 2015).

Table 6. Summary of the 10 largest clusters, showing
size, silhouette

Cluster ID Size Silhouette mean(Year)
0 32 0.927 2009
1 32 0.941 2010
2 31 0.872 2012
3 24 0.988 2007
4 23 0.978 2010
5 22 0.955 2005
] 21 0.791 2011
7 20 0.806 2013
9 16 0.985 2007
10 12 0.998 2002

Source: CiteSpace platform

119

CONCLUSIONS

This paper provides a short review of the
existing literature on the Web of Science Core
Collection database in the subject of farm
modernisation in the context of the Common
Agriculture Policy.

By using scientometric methods throughout
CiteSpace software we have abstractly pre-
sented some indicators. The research in this
field has grown over the years, representing an
interesting research topic for researchers in the
USA and the Republic of China. World
Development and Land Use Policy Journals are
among the most published sources. Regarding
the main categories, “Agriculture”, “Environ-
mental Sciences & Ecology” and “Business &
Economics” are on the top from the perspective
of frequency and centrality. A weak link can be



visible between the key word’s advanced
search using CiteSpace and the cluster view.
However, words like “agriculture”, “farm” and
“modernisation” are the link between them,
being essential keywords in our research.
Though, the present analysis of the
bibliography provided by the Web of Science
database does not furnish us with a very rich
basis for our research.

Future research can be done in the respect of
mapping the important literature regarding the
subject of farm modernisation in the current
context of the Common Agricultural Policy, by
using other scientific databases (Scopus,
Science Direct etc.).
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