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Abstract

We evaluate the sustainability of the wine sector through bibliometrics at the European level
in the last twenty years. This evaluation model is a new one in this sector and offers a bibliometric
analysis at the European level where 169 types of research on sustainability in viticulture are
analyzed with the help of the VOS viewer software, by linking the keywords, the author, and the titles
of the documents.

The research aims to contribute to the knowledge of the current state of research by
identifying the top clusters created from the coupling of documents. The results show the special
perspectives at the level of companies and the involvement in the development of European rural
communities. Our findings show that viticulture can bring added value, and the proposals are
particularly focused on the development of viticulture-related activities, their diversification, health
and environmental protection, and a range of social changes.
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INTRODUCTION Today the sustainability of viticulture is very
Sustainable viticulture is the academic important in companies, digitization as a
niche that has become a European communication tool describes the main way
business practice [1], under the impact of a  of informing consumers [1].

changing agricultural policy that is  Also, many companies now try to be both
permanently subject to periodic evaluations  efficient and sustainable, those in viticulture
[2]. occur naturally [5].

Assessing the sustainability of viticulture, [3] Our assessment is timely and necessary
by tracking the health of biodiversity, because the sustainability of viticulture can
business, and community is the expression be achieved through a combination of
of introducing innovation and maintaining  strategies [4].

performance. Consequently, viticulture is one of the most
Sustainable viticultural management is the representative economic activities in the
effect of integrated management, together ~ EU27 in terms of employment and company
with waste management that can provide income [ 5].

economic benefits and ensure business Because of these highlights, we formulate
sustainability. the following research questions for the
Vineyards in a landscape with a cross-  current study:

design of management (organic vs. 1. Are the wine farms prepared for the
conventional) and pesticide use (regular vs. sustainability of the activity?

reduced) are business models that can 2. Is precision viticulture an option for the

promote arthropod biodiversity. sustainability of wine farms and rural areas?
Precision viticulture will play an important  The answers to these questions can be
role by introducing smart inputs that will considered strongly embedded in the local

streamline and improve the quality of  community and can bring value to economic
production with positive effects on  activities for both farmers and consumers,
companies and the environment [2].
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supporting environmental protection and
social behavior in the community.

The material and methods section presents
our model to study European experiences in
viticulture sustainability.

The final section provides further
discussion, and a set of conclusions for
future studies.

MATERIALS AND METHODS

To carry out this study, a bibliometric
analysis was developed on the scientific
research published in the studied field.

The information was obtained as a result of
searching the database in the Scopus
platform, which may contain information
from scientific journals, scientific works,
research, etc.

The software product VOSviewer (version
1.16.13), developed by Nees Jan van Eck
and Ludo Waltman, within the Center for
Science and Technological Studies of the
University of Lei, was used to develop this
guantitative data analysis.

The centralizations made resulted in a total
of 230 research articles on sustainable
viticulture published in 2000-2023 and
indexed in Scopus.

The subject matter of the articles is
particularly varied, represented by fields
such as "Agronomy", "Agricultural and
biological sciences" and "Environmental
science".

The research territory presented in the
papers included EU27 member states, but
the main countries for SV research were
Portugal, Italy, and Spain.
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Fig. 1. Evolution of research themes after SV in
the period 2010-2023 Scopus query). Copyright ©
Elsevier BV[4]

SV research has appeared in journals such
as Sustainability (Switzerland), Acta
Horticulture, and Agronomy.

The research methods used are interview-
based investigations, and systematic
analysis of the documents for the case
study carried out using the Focus Group.
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Fig. 2. Staping data selection

For subsequent analysis with the help of
Vosviewer, we exported 169 articles from
Scopus in CSV Excel format.

The table below shows the parameters that
were used for the co-occurrence analysis of
SV research domain keywords.

Verification of database
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Table 1. Criteria for co-occurrence analysis of

SV words.
Criteria Features for SV
Data typology Bibliographic map

Data source

Scopus files

Method Co-occurrence

Unit of analysis All Keywords

Numbering Fractionala

Minimum occurrences of | 5

the keyword

Number of keywords |56

selected

Normalization method Association power

(between keywords)

Minimum cluster size 5
Combining small groups | Yes
Other Implicitly
Sursa [5]

Systemati
c

Bibliographic
coupling of
documents

with O

NEEOE
review
applied to
the
clusters of
country
Result: 4
clusters of
country

Result: 169
keywords, 4

clusters of
keywords
october 2023

citations.
Result: 169
articles 4
clusters

Fig. 3. Data selection phasing

RESULTS AND DISCUSSIONS

The research allowed us to form 4 groups
(clusters) based on studies in the period
2010-2023 in this network, because most of
them are very recent, especially from 2022.
The new keywords for the first group of
keywords are "climate change", and
"alternative agriculture”, and the second
group of keywords, are "sustainability",
"viticulture”, "ecosystem service", and
"Portugal".

These keywords can represent the actual
models of SV research, such as carbon
footprint, and agriculture land.

Cluster 1 (red): "The dimension of
climate change in viticulture" is
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representative in terms of the number of
citations and the largest content.

Among the most influential practical works,
attention is drawn to the fact that global
warming and air drying will hurt vine
physiology and ultimately yields.

The potential to adapt mulching to maintain
current grapevine production levels is
evaluated. [6]

The research results [7], showed that the
design of climate-smart food systems (using
wine as a model productive sector) involves
considerable problems for the sustainability
of enology in several geographical regions,
endangering the typicality of wine:

(1) increase in unwanted microbial
proliferation;

(i) the content of improved sugars
and, consequently, of ethanol;

(i)  reduced acidity and increased pH;

(iv)  unbalanced perceived sensory
properties (eg, color, flavor); and

(v) heightened safety concerns (eg,

mycotoxins, biogenic amines).

o cyce asspEsment ) ’ ey

Woripagenet

P vii‘ure v
9.staxnabledeve!cpfm. L BN

- sustiabivy

waedgiress
Sodersry
e

o

peenn pres .

remougensing

Figure 4. Bibliometric map by data co-
occurrence

Cluster 2 (green): "Access to resources
in viticulture" is the oldest network cluster
considering the most cited works.

Several 14 works in this group are empirical
works in the field of viticulture management
and the optimization of the demand and
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supply of inputs in rural areas. In addition,
the social demand for organic products is
increasing, and the brands of the wines
name of protected origin are built starting
from the specific soil resources, which must
be maintained.

Maintaining biodiversity is admitted by the
academic world, and the simplification of
the landscape is a major factor here [8].
Three phases have been identified, which
are responsible for 70-80% of the
equivalent of CO2 (CO2 equivalent), the
use of cumulative energy, the acidification
potential (expressed in equivalent SO2),
and eutrophic (expressed in equivalent
PO4), ie harvesting, protection of crops.
Cluster 3 (blue): "Precision Viticulture as
an engine of sustainability” is the
youngest cluster on the map. At the same
time, it is the third largest in the network: it
has grown rapidly since 2020.

Among the most cited articles [9] in the
group, it appreciates an acceleration of
requests for geospatial information and the
accessibility of geodata to support the
management of vineyards using new
technologies at the European level.
Currently, carbon footprint (CF) analysis is
gaining a role of primary interest in the
extensive literature on wine sustainability
issues.

It aims to quantify greenhouse gas
emissions that underlie the life cycle of
wine, from viticulture and winemaking to

CONCLUSIONS

The research has an extremely narrow
topic (only 169 researches at the European
level in the last twenty years for which the
selection criteria are met), but it shows an
increase in the interest shown by
researchers in the last 2 years (Figure 1).
The annual number of SV publications
increased almost fifteenfold in 2022.

Our analyses demonstrate that SV is a
multidisciplinary field because it attracts the
attention of researchers from different
disciplines, including agronomy,
management, and environmental studies
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wine bottling, distribution, consumption, and
end-of-life waste.

This critical review looks at several
methodological and conceptual aspects
behind wine carbon footprinting, such as
calculation approaches, labeling, and
standardization purposes, combinations
with other methods and theories, and CF
trends in the wine sector.

Most studies only addressed specific
methodological issues from the perspective
of the assigned life cycle or directly reported
the CF profile of a specific wine product,
indicators, greenhouse gas emissions, and
the use of product life cycle assessment
methodology.

Cluster 4 (yellow): "Access to
sustainability”, similarly to cluster 3, is
very young in the field, and slightly reduced
in size compared to cluster 3.

The map (figure 1) shows the increasing
interest in the field of cluster application. the
wine industry is certainly committed to
sustainability: stakeholder interest in the
subject is constantly growing and a large
number of sustainability programs have
been launched in recent years[10].

Most of these programs focus on
environmental aspects such as
environmental sustainability indicators,

greenhouse gas emissions, and the use of
product life cycle assessment methodology.

(to name a few). Based on the SV
phenomenon, issues such as digitization,
IoT, the behavior of households, SMEs,
rural development and the environment
can be addressed, significant phenomena
in the present and future for the study of
transparent and multidisciplinary SV[4].
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