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Editorial

Preface of the 17th International Conference of the Hellenic
Association of Agricultural Economists (ETAGRO 2023) in
Thessaloniki, Greece

Eleni Theodoropoulou

Department of Economics and Sustainable Development, Harokopio University of Athens,
17671 Kallithea, Greece; etheodo@hua.gr

1. Conference Overview

The immense political, economic, social, and environmental challenges within which
the global agri-food system is operating formulate a complicated context in which the sys-
tem must discover the innovations and solutions that will ensure its adequate performance
and sustainability. Some of these challenges already exist, while others have been reshaped
or are brand-new. The primary challenge for most countries worldwide is to achieve food
security, as political and economic disturbances cause uncertainty at the production level
as well as in the operations of large supply chains. The energy crisis, as a new threat,
jeopardizes the viability and competitiveness of farms and the agro-industry. This situation
is exacerbated by the effects of the climate crisis, highlighting the need for environmentally
sustainable production systems and approaches to reducing the environmental footprint of
the agri-food sector—such as a circular economy.

In Europe, the policy framework established by the new CAP 2023-27 and the Farm-
to-Fork strategy—in light of the European Green Deal—brings to the forefront, now more
than ever, the need to reconcile the often-conflicting goals of strengthening the resilience
of the agri-food sector, protecting natural resources, and promoting quality of life in rural
areas. At the nexus of these challenges, the depopulation of rural areas is intensifying,
leading to the further loosening of social ties and loss of cultural heritage. Farmers operate
under the influence of new demands and are in dire need of advisory support and an
operational Agricultural Knowledge and Innovation System (AKIS) in order to achieve a
balance within the changing structure of the farming sector. On the other hand, as a result
of “eco-anxiety” and societal issues, society is increasingly looking for new dietary patterns
and foods that meet criteria such as locality, the sustainable use of natural resources, and
an interface with a healthy lifestyle. In this complex setting of requirements, challenges,
and risks, but also opportunities, the need to connect research and innovation with the
agri-food system and social expectations is calling for attention more than ever.

Some of the questions raised in this regard are as follows:

• How will the rural world be able to develop solutions and innovations to meet these
challenges?

• How could science contribute to increasing the resilience of the agri-food system?
• What are the roles of new technologies, digitalization, and smart farming?
• What are the necessary synergies between farming and other activities in rural areas

aiming to improve sustainability?
• What are the patterns of organization and cooperation among actors in the agri-food

system with respect to ensuring sustainable development and social cohesion in
rural areas?

• What are the social and economic sustainability aspects of alternative and environ-
mentally friendly production systems, including—but not restricted to—agroecology
and hydroponics?

1
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• What are the adoption patterns of innovative production methods, practices, and
systems, and which policies and strategies could improve them?

• What are the evolving consumer profiles? Which agri-food production patterns and
alternative products will fulfil their expectations, and what is the role of certification
and labelling?

• What are the non-market values associated with environmentally friendly food pro-
duction?

The Hellenic Association of Agricultural Economists (ETAGRO) invited contributors
across the globe to attend the 17th International Conference of the Hellenic Association of
Agricultural Economists (ETAGRO 2023) held in Thessaloniki from 2 to 3 November 2023.
The main topic was “The agri-food system facing complex challenges: Responses towards
economic, social, environmental sustainability”. It was organized under the auspices of
the School of Agriculture of the Aristotle University of Thessaloniki and co-organized
by the University of Western Macedonia and the International Hellenic University. The
Conference was sponsored by Ergoplanning Ltd., Qlab, the Geotechnical Chamber of
Greece, Harokopio University of Athens, AgroApps, the Agricultural University of Athens,
and Ecodevelopment.

ETAGRO 2023 invited leaders, policymakers, academics, scientists, producers, and
political bodies to attend and share their work experience and thoughts regarding various
subjects related to the bio-economy, such as sustainable agri-food systems, sustainable food
security, climate change mitigation, new technologies, and others.

The specific objective of this meeting was to serve as a bridge in terms of commu-
nication and collaboration between science and research as well as the bodies and the
stakeholders in agriculture, thereby facilitating the transfer of research data and exper-
tise. All interested scholars or representatives from governmental entities, institutions,
industries, NGOs, etc., were invited to contribute up-to-date approaches to the meeting.
Young scholars and highly motivated students were strongly encouraged to participate,
presenting their most recent theoretical and empirical research.

During the two days of the on-site event, nearly 250 participants had a chance to listen
to 43 talks from experts in their fields, as well as from early-career researchers. In addition,
51 posters were presented in electronic form during the conference.

The conference started with a welcome event and an award ceremony for Prof. Stama-
tis Aggelopoulos, Dean of the International Hellenic University, and a keynote speech by
Prof. Karl Behrendt, Elizabeth Creak Chair of Agri-Tech Economic Modelling at Harper
Adams University (UK), the founding Director of the Global Institute for Agri-Tech Eco-
nomics (HAU), and Co-Director of the Centre for Effective Innovation in Agriculture (UK).
Prof. Behrendt presented a talk titled “The potential for agri-tech and digitalisation to
improve the sustainability of food production”.

The conference was divided in two parallel sessions per session, one in English and
the other in Greek. There were five sessions in English and three sessions in Greek. The
sessions were divided into categories such as “Farm advisory and agricultural higher edu-
cation”, “Current trends in consumer habits and value chains”, “Innovation, digitalization
and Cooperatives”, “Agricultural Industry and Cooperatives”, “Consumer behaviour”,
“Agricultural economics and trade”, “Environment, bioeconomy and agroecology”, and
“Agricultural counselling and training”.

The conference included three special sessions, two of which were round tables titled
“Common Agricultural Policy Strategic Plan 2023-2027: Opportunities and challenges
for the country’s rural economy” and “The future of Greek agriculture in a complex
international environment: Challenges and prospects”, and one was an industry session
titled “Innovation and entrepreneurship in Precision Agriculture in Greece”.

2. Committees

Each one of the following contributors played a role in the success of ETAGRO 2023;
therefore, we would like to list them here for future reference.
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Abstract: Agricultural digitalization is gaining momentum, urging a transition from process-driven to
technology-enhanced and data-driven agriculture. To support such a transition and help farmers derive
benefits from digital technologies, also avoiding the potential threats associated with digitalization,
future advisors need a variety of competencies, ranging from pure technocentric skills to more
complex capabilities, such as impact forecasting and transition facilitation. Do Greek students
who study to become advisors have these competencies? In this study, we attempted to answer
this question following a quantitative approach. The results indicate that participants possess low
levels in all the examined sets of competencies and, as a result, have limited overall competency
in dealing with digital agriculture. These findings suggest the need for agricultural universities
to reset competence-related targets and design strategies to supply future farm advisors with the
competencies needed to act as facilitators of agricultural digitalization.

Keywords: agricultural digitalization; advisors; students; competencies; competence development;
smart farming; precision agriculture; skills; advisory services; farming

1. Introduction

Digitalization of agriculture refers to the introduction of technologies belonging to the
so-called fourth industrial revolution to the agricultural sector. These tools are expected
to have a positive transformative potential for farming and the wider agrifood sector [1],
without, however, being free from negative impacts [2,3]. To unfold their potential and
bring about the desired outcomes, digital technologies depend on the adopters’ aptitude to
exploit them [4]. Since farmers do not always possess the skills needed to autonomously
use these technologies [5] and cope with the new complexities that digitalization creates [6],
advisors are called to undertake the role of digital transition facilitators, helping adopters
extract value from these technologies [7–9].

Such a role is demanding, requiring a broad array of competencies. Research indicates
that advisors working in the field develop digitalization-related competencies through
their participatory engagement in the digital transition process [8]. However, to date, there
is no evidence of the extent to which agricultural universities supply students who, after
graduating, will act as advisors with the competencies needed to deal with digitalization.
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Our study aims to offer some preliminary insights into this topic by examining the
levels of Greek agronomy students’ competencies in nine different areas, including compe-
tencies related to the interactions between human actors and technology, involving both
advisor–technology interaction and the mediation of the farmer–technology relationship;
understanding the use and potential of technologies; integrating technologies into farms; ef-
fectively and responsibly exploiting technologies; anticipating the impacts of digitalization;
and managing digitalization-related risks. We also focused on competencies associated with
the abilities of future advisors to guide the digital transition of farms, namely adaptation to
the new conditions that digitalization creates, facilitation of the transition process, empathy
towards adopters, and the ability to orient the self toward the future. As a set, these
competencies allow the future advisors to adapt themselves to external changes, paving
the way for the transition process, understanding the adopters’ needs and difficulties, and
developing and attaining goals for the future.

2. Methods

Our analysis draws on data from a sample of 108 students (55.6% women; mean
age = 23.5 years; S.D. = 4.1) who study agronomy at a large Greek university. To measure
students’ competencies, we developed nine scales referring to basic technology understand-
ing (example item: “Understanding the potential of technologies”), technology integration
competencies (example item: “Solving problems associated with newly introduced tech-
nologies on the farms”), technology exploitation skills (example item: “Transforming
technologies to productive resources”), impact forecasting competencies (example item:
“Predicting how technologies will transform farming systems”), risk reduction competen-
cies (example item: “Minimizing the social risks associated with technologies”), adaptation
competencies (example item: “Adapting to profound change when innovative technologies
emerge”), transition facilitation competencies (example item: “Facilitating through my
collaboration with farmers the technology-enabled transition of farm enterprises”), empa-
thy (example item: “Understanding how farmers feel about technologies and resolving
potential conflicts”), and future orientation (example item: “Anticipating the potential
futures that technologies create”). To generate items for the first four scales, we lean upon
conceptual and empirical literature on the technology-related competencies of farm ad-
visors [8,10–12]. For the remaining scales, we formulated items based on social science
research that refers to farmer–advisor interaction during the digitalization process [8,13–16].

For all the items, students were instructed to indicate their competency level on a
scale ranging from 1 (not at all) to 5 (very much). Principal axis factor analyses confirmed
that items loaded on the theoretically expected factors. Cronbach’s alpha values were
satisfactory for all the scales, ranging from 0.80 to 0.94.

To assess students’ overall digital agriculture-related competency, we used a single
item measured on a ten-point scale, where higher values correspond to a higher level
of competency.

To analyze data, beyond descriptive statistics, we built a simultaneous regression
model to examine what types of competencies are associated with participants’ overall
level of competency in dealing with digital agriculture.

3. Results

The summary statistics of the variables are presented in Table 1. Interestingly, students’
overall digital agriculture-related competency was low (M = 4.12; S.D. = 1.94). However, it
is worth mentioning that considerable differences exist between participants, given that
the overall competency scores ranged from 1 to 8. The mean scores for the nine sets of
competencies were moderate, ranging from 2.92 to 3.53. Notably, only three competency
sets yielded mean scores higher than the baseline level of 3.0; two involving a high degree of
self-direction (future orientation and empathy) and the capacity to understand technologies.
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Table 1. Summary statistics of the study variables.

Variable Mean Score Standard Deviation

Basic technology understanding competencies 3.22 1.05
Technology integration competencies 2.99 1.00
Technology exploitation competencies 2.92 0.98
Impact forecasting competencies 2.98 0.93
Risk reduction competencies 2.85 1.03
Adaptation competencies 3.10 0.90
Transition facilitation competency 2.93 0.92
Empathy competency 3.31 1.00
Future orientation competencies 3.53 0.86
Overall competency 4.13 1.94

When all the sets of competencies were entered in a simultaneous regression model
(R2 = 0.20, F = 2.76, p = 0.006), only the technology integration capacity (β = 0.54, p = 0.021)
and transition facilitation competencies (β = 0.46, p = 0.048) received significant beta
coefficients. In both cases, higher scores led to an increase in the future advisors’ overall
competency.

4. Discussion and Conclusions

The present study uncovered that future advisors in Greece have low levels of agricul-
tural digitalization-related competencies. Some of the examined sets, like future orientation
and empathy, had higher—yet questionably sufficient—scores. Our regression analysis
revealed the pivotal role of technology integration and transition facilitation competencies
in shaping the overall competency. Since both these variables had scores below the baseline
level, it is not surprising that the overall competency in dealing with digital agriculture
was also low.

These results point out the need to rethink the ability of the offered curricula to
supply students with the competencies needed to cope with the challenges posed by
digitalization in the agrifood sector. Modern approaches and a redefinition of the priorities
set by their designers can help future farm advisors effectively support the transition to
digital agriculture.
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Abstract: The Greek fishing sector faces various challenges which can threaten its long-term
sustainability. The PESTLE analysis is used to assess the impact of the external environment
on the Greek fishing sector. According to our analysis, appropriate strategic planning should
emphasize promoting the integration of innovation and technology transfer from the laboratory to
the fisheries sector to address the challenges and capitalize on the opportunities. Future research
can be conducted on the prioritization of external factors by sector experts and the coupling with
other strategic planning tools.

Keywords: external environment; PESTLE analysis; Greek fishing sector; long-term sustainability;
fisheries policy

1. Introduction

Fishing is a critical sector for the national economy but, above all, for the social cohe-
sion of disadvantaged and remote areas [1]. However, the sector faces various challenges,
affecting its long-term sustainability.

For example, political factors, such as government policies and regulations, can signif-
icantly impact the sector’s operations and profitability. Economic factors, such as market
trends and the macroeconomic environment, can influence the sector’s financial perfor-
mance. Social factors, such as changing consumer preferences and attitudes towards
sustainability, can affect the fisheries sector. Technological advancements and innovations
can bring new opportunities and challenges to the sector. Legal factors, such as interna-
tional regulations and environmental laws, can significantly impact the sector’s operations
and sustainability. Finally, environmental factors, such as climate change, can threaten the
sector’s future.

The analysis of the above external factors presupposes a holistic and multidisciplinary
approach such as PESTLE analysis [2,3]. PESTLE analysis of the fisheries sector can help
stakeholders gain a comprehensive understanding of the sector’s external environment
and develop strategies to address the challenges and capitalize on the opportunities [4].
This can lead to the development of sustainable practices and policies that promote the
long-term viability of the fisheries sector.

PESTLE analysis has been widely used as a strategic planning tool in fisheries in
various regions worldwide [4–7]. Nevertheless, applying the PESTLE strategic planning
tool to the analysis of the fisheries sector of Greece constitutes a contribution to the existing
bibliographic background.

2. Materials and Methods

PESTLE analysis is a strategic planning tool to identify the external factors affecting a
particular industry or sector. The acronym PESTLE stands for Political, Economic, Social,
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Technological, Legal, and Environmental factors [8,9]. This analytical framework can
provide valuable insights into the external factors that may impact the fisheries sector’s
growth and sustainability [10]. In particular, conducting a PESTLE analysis of the fisheries
sector can help stakeholders to identify the opportunities and challenges that arise from
these external factors.

3. Results and Discussion

Table 1 outlines the profile of exogenous factors that can affect the long-term sustain-
ability of Greek fisheries. In this context, we highlight the primary challenges in the sector
that need to be addressed. In particular, although the positive role of support measures in
the common fisheries policy (CFP) framework is found, a deficit is observed in promoting
the integration of the innovative component and transferring technology from the labora-
tory to the sector. The specific challenges can be addressed, given the flexibility provided
through the CFP to member states to develop policy tools adapted to the current economic,
social, and technological needs. The existing high-level scientific staff serving the fisheries
sector can help in this effort by promoting the development of multi-level pilot actions.
Moreover, cases of successful collaboration between scientific institutions and the private
sector can be the “pilot” for future collaborations between stakeholders.

Table 1. External factors affecting Greek fisheries, according to PESTLE analysis.

P
Political factors

- Policy measures to promote the modernization of the fishing fleet;
- Policy measures to support fishermen due to the pandemic;
- Design of policy measures with a more national orientation
- Designing policies to mitigate climate change;
- Funding of training actions and introduction of new fishermen.

E
Economic factors

- Economic efficiency of small-scale fisheries due to diverse distribution channel;
- Significant degree of dependence of small-scale fishing on tourist flows;
- Low bargaining power of large-scale fishing;
- Limited number of small-scale processing units (run by fishermen and their families) that produce

high-value-added fishery products;
- Adverse macroeconomic environment.

S
Social factors

- Positive effect of the role of women in the development of the sector;
- High-level scientific staff serving the fisheries sector;
- Reduced level of social sustainability in disadvantaged and remote areas;
- Reduction in tourist flows due to the pandemic;
- Consumers are turning to long-lasting products due to the pandemic.

T
Technological factors

- Collaboration of scientific institutions and the private sector for the construction of innovative
fishing technologies;

- Collaboration of scientific institutions, organizations, fishermen, and the private sector for the
implementation of innovative fisheries management systems;

- Limited actions integrating innovation and transfer technology from the laboratory to the sector.

L
Legal factors

- Special fishing licenses;
- Advanced tracking systems of fishing activity;
- International governance efforts in the Mediterranean region.

E
Environmentalfactors

- The rich biodiversity of the Greek seas;
- Seasonality of fishing species;
- Increase in competitive foreign fishing species due to climate change.

4. Conclusions

In conclusion, the deficits in the promotion of innovation integration and technology
transfer from the laboratory to the sector can be reduced, given that there are three main
elements: (i) the critical number of high-level scientific staff serving the fisheries sector;
(ii) the interest of the private sector in collaborating with scientific institutions; and (iii) the
possibility of co-financing from policy measures (under the CFP) and the private sector.

11



Proceedings 2024, 94, 2

Therefore, coupling these elements is necessary, which could be implemented and
achieved by creating research and innovation units (Innovation Hubs). The successful
operation of such structures can promote, for example, the development of innovative
small-scale processing units (run by fishermen and their families) that produce high-value-
added fishery products [1], which is judged to be another severe challenge of the sector.
By extension, developing such innovative small-scale processing units can cure the tough
challenge of reducing social sustainability in the country’s disadvantaged and remote
areas [1]. Future research can be conducted on the prioritization of external factors by
sector experts utilizing multi-criteria decision analysis methods (e.g., analytic hierarchy
process (AHP) method) [11,12]. The PESTLE analysis should also be used with other tools
to support strategy (e.g., coupling with SWOT analysis) [11–14].
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Abstract: Seasonality in sheep reproduction and related limitations make milk production challenging
throughout the year. In the present study, we investigated the response to estrus induction treatments
in three indigenous breeds, Florina, Chios, and Karagouniko, as well as the melatonin receptor
1A gene variants in relation to this response. The three distinct synchronization methods were A:
intravaginal sponges, B: GNRH use, and C: male effect. In group A, fertility was 85%, and Florina
ewes expressed estrus at 90% in July. Ewes from Karagouniko and Chios had fecundity rates of 95%
and 99%, respectively, and 100% estrus expression. The Florina ewes in group B expressed estrus at a
percentage of 60%, with a fecundity rate of 57%, the Karagouniko ewes at a percentage of 65%, with a
fecundity rate of 54%, and the Chios breed animals at a percentage of 87%, with a fecundity rate of
85%. Twenty to twenty-five days after ram induction, 68% of the Florina breed in group C showed
signs of estrus, compared to 84% and 94% of Karagouniko and Chios breeds, respectively. In both
Florina and Karagouniko breeds, all treatments showed a substantial difference in the frequency of
the four identified SNPs in the MTNR1A gene between ewes who expressed estrus and ewes who
did not. The genetic improvement based on the alleles analyzed in the current study is expected to
decrease seasonality rates in indigenous sheep breeds.

Keywords: reproduction; sheep; MTNR1A gene

1. Introduction

In sheep, milk production is often not feasible throughout the year due to the season-
ality of reproduction. The goal of the current study was to compare how indigenous Greek
sheep breeds (Florina, Chios, and Karagouniko) respond to various estrus synchronization
treatments, as well as to associate this response with their genetic composition. This was ac-
complished by molecularly analyzing the melatonin receptor 1A (MTNR1A) gene in order
to determine the alleles that are associated with those treatments. Exon 2 of the MTNR1A
gene influences the seasonality of reproduction in small ruminants, with particular alleles
linked with long anestrus periods [1–4]. A total of 450 ewes from three different indigenous
breeds were examined, with each breed being divided into three different groups, where
each group was treated with a different synchronization treatment.

2. Materials and Methods

The experimental procedures were carried out using 450 ewes (150 of Chios breed, 150
of Florina breed, and 150 of Karagouniko breed). Three groups of 50 ewes each were created
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for each breed. The intravaginal progesterone sponges in Group A (sponges) contained
20 mg of flurogestone acetate FGA and were given for 14 days. At the conclusion of the
treatment, 300 IU of chorionic gonadotrophin was then infused. In Group B (GnRH), 0.0084
mg buserelin acetate was given twice between D0 and D9, and 0.263 mg of prostaglandin
was given seven days later. The male (or ram) effect, which states that sexually active males
should be introduced to females that have been isolated for three months via visual contact
from males at a geographic distance of more than 500 m, was used in group C. Blood
samples were collected from each ewe. Using the PureLink Genomic DNA Mini Kit, DNA
was extracted from 150 mL of collected blood. A partial segment of the MTNR1A gene
located in the exon 2 was amplified as described in Giantsis et al. [3] and was sequenced
using the Sanger methodology.

3. Results and Discussion

After the implementation of the first synchronization treatment (group A), Chios ewes
had a fecundity rate of 99%, Karagouniko ewes 95%, and Florina ewes 85%. In group B,
Chios ewes had a fecundity rate of 85%, Karagouniko ewes 54%, and Florina ewes 57%.
In the third synchronization treatment (group C), Chios ewes had a fecundity rate of 94%,
Karagouniko ewes 84%, and Florina ewes 68%.

The estrus expression rate of the sponge-treated Florina ewes (group A) was 90%
in July, and their fecundity rate was 85% when they gave birth in December. Following
the removal of the intravaginal sponges, Karagouniko and Chios ewes who were given
the same treatment displayed 100% estrus expression, with fecundity rates of 95% and
99%, respectively. Ewes of the Florina breed expressed estrus at a percentage of 60%,
with fecundity at 57%, Karagouniko ewes expressed estrus at a percentage of 65%, with
fecundity at 54%, and Chios breed animals expressed estrus at a percentage of 87%, with a
fecundity rate of 85% with regard to GnRH–PGF2a–GnRH (GnRH Protocol). Last but not
least, 68% of the Florina breed displayed estrus 20–25 days after ram induction following
the implementation of the male effect technique (group C), compared to 84% and 94% for
the Karagouniko and Chios breeds, respectively. Chios ewes had a multiplicity (prolificacy)
of 1.9, Karagouniko ewes had 1.3, and Florina ewes had 1.4.

The MTNR1A gene’s amplified aligned sequence was 824 bp long and corresponded
to the bases 285–1108 of the reference melatonin receptor mRNA haplotype in Ovis aries
with the GenBank accession number U14109. In the Florina and Karagouniko breeds, all
frequencies of the four identified alleles were statistically significantly different in ewes
that expressed estrus compared to ewes who did not express estrus for all treatments.
Only few animals from the groups that belonged to the Chios breed showed any statistical
relationship with the allele frequencies. Therefore, in the two seasonal indigenous breeds,
but not in the Chios breed, the scored alleles were statistically significantly related with the
response to the treatments for out-of-season reproduction.

4. Conclusions

In conclusion, estrus synchronization can be achieved in indigenous sheep breeds
from temperate latitudes using all three treatments. However, it has been demonstrated
that some breeds are more receptive than others, and this trait is directly linked to their
genetic composition. An efficient method to achieve the best estrus synchronization for milk
production throughout the year is marker-assisted selection based on the MTNR1A gene.

Author Contributions: Conceptualization, I.A.G.; methodology, D.A. and G.K.S.; software, D.A. and
I.A.G.; validation, M.A.; formal analysis, M.A.; investigation, D.A. and G.K.S.; resources, G.K.S.; data
curation, I.A.G.; writing—original draft preparation, D.A.; writing—review and editing, G.K.S. and
I.A.G.; visualization, M.A.; supervision, I.A.G.; project administration, M.A.; funding acquisition,
M.A. All authors have read and agreed to the published version of the manuscript.
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Abstract: Conventional agricultural techniques cannot fulfill the requirements of a sustainable food
value chain. Agroecology can be a great alternative practice for transforming the current agricultural
systems. This approach combines ecology and agriculture, considering different stakeholders’ opin-
ions. An assessment of the current literature about “agroecology practices” using the Web of Science
database was made, and 1235 results were collected and unified into a bibtex file using R studio.
The final results were extracted through the bibliometix library. The acquired results show that
annual scientific production on the aforementioned term was limited between the 1990s and 2010s
and has recently increased due to increased interest in the topic. Additionally, the terms “agriculture”,
“management biodiversity”, and “conservation” are frequently correlated with agroecology, covering
all three dimensions of sustainability. Agroecology as a trending topic has great potential to serve
North African countries, increasing food security levels while assuring sustainability standards.

Keywords: agroecology; agroecological practices; sustainability; North African; countries;
literature review

1. Introduction

Conventional agricultural management techniques focus on monoculture, heavy use
of mechanized production, genetic manipulation, and mass production. However, these
techniques do not provide feasible solutions to the current needs of sustainable food
value chains, especially for countries with lower incomes [1]. It is essential for actions
to be taken in this regard, as small farmers are the most affected and they usually have
traditional farming systems [2]. A new perspective is needed for a transformation in
the agricultural systems, in order to deal with food security and environmental issues,
as well as diminishing the gap between small and large farmers in terms of yield and
eco-friendliness.

Agroecology can be defined as the combination of agriculture and ecology. According
to FAO (2020) [3], it is a holistic approach that covers ecological and social aspects in order
to create and manage agricultural and food systems in a sustainable way. Agroecology
involves various stakeholders utilizing inter-disciplinary methods that promote accountable
and transparent resource governance. Implementation of agroecological techniques has
a positive impact on seven Sustainable Development Goals: 2—zero hunger; 1—poverty
alleviation; 13—climate change resilience; 15—biodiversity; 8—youth engagement; 5—gender
determination; 10—human rights.
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North African (NA) countries are less resilient to climate change due to their location,
low technological level, and their lack of knowledge about the implementation of agroe-
cological practices [4]. The NATAE project involves five NA countries, namely Tunisia,
Morocco, Algeria, Egypt, and Mauritania, which are facing water scarcity problems as well
as food safety issues. Water is a crucial source for the agricultural sector as irrigation is a key
factor for food production. Due to this problem, small farmers’ production is affected, as it
is highly dependent on extreme weather events [5]. Considering that consumer standards
have increased all around the globe, it is of paramount importance for these countries
to produce agricultural products that fulfill all sustainability dimensions (economy, envi-
ronment, and society). This can be achieved by implementing new approaches based on
agroecological practices [6].

Furthermore, agroecology is a multidimensional approach that considers different
stakeholders’ opinions, and that is the reason why five different living labs in total have been
set up in order to record their opinions and deliver their needs for the overall optimization
process. A part of the NATAE project will evaluate the differences between the conventional
and agroecology practices for the NA countries in local value chains. However, it is
considered appropriate to highlight the main results of the existing literature in order to
identify the existing gaps prior to the implementation of agroecological practices.

2. Methodology

In order to extract the literature review results, an assessment of Web of Science
results was performed, regarding the existence of the term “Agroecology practices” in
abstracts, titles, and keywords, which led to the extraction of the main factors influencing
the dynamics of the field. More precisely, partnerships and trending topics were assessed,
and 1235 results were collected through the web of science database. After this stage,
results were transformed into a unified Bibtex file, as the web of science database permits
the extraction of only 500 results at the time. The unification process has been achieved
through the R studio program and the use of R version 4.2.3. Moreover, the bibliometrix
library was used to extract the figures and data to be analyzed.

3. Results and Discussion

The acquired results of the literature review analysis include the following: (1) annual
scientific production; (2) most relevant authors; (3) most relevant affiliations; (4) most
frequently used terms; (5) most relevant resources; (6) source production over time; (7) affil-
iation production over time; (8) most cited countries; (9) co-citations network; (10) collab-
oration network; (11) conceptual structure map; (12) dendrogram. However, due to the
limitations of this abstract, only two titles will be discussed below.

Agroecology is a new sector of agriculture that started to be considered in the late
1980s and early 1990s as a solution and method to be applied on industrialized food systems
and the sustainability social movement. It came as a solution to climate change and its
consequences, particularly food security and the environmental risks [1,4]. As seen in
Figure 1 below, scientific publications on agricultural practices were low and stagnant
between the 1990s and 2010s. With the rise in the concept of food sovereignty in the 1990s,
agroecological approaches gained attention. However, literature regarding agroecological
transition is considered limited; thus, a slight increase in scientific production has been
recorded lately [7]. More precisely, a significant increase can be observed after 2016,
reflecting the high interest in agroecological practices facing climate change and food
security issues.

In Figure 2, the most frequently used terms emphasize the significance of the terms
and keywords used in publications related to agroecological practices. The terms most
abundantly used include management, agriculture, systems, and biodiversity as the focal
heart of agroecology. Ecosystem services, diversity, sustainability, conservation, food, and
soil impact are the second most important cluster of terms. The combination of these
terms reflects how agroecology covers different dimensions, not only environment and
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agriculture. Akakpo et al. (2021) [4] have highlighted that agroecology is a necessary
agricultural model that is capable of mitigating the effects of climate change, conserving
biodiversity, securing sustainable food production, and preserving local ecosystems while
valorizing them.

Figure 1. Annual scientific production trend.

Figure 2. Representation of the most frequent terms.

4. Conclusions

Agroecology is part of a transformative trajectory towards a more sustainable food
supply chain covering economic, social, and environmental aspects. Through this approach,
feasible solutions can be provided tackling food security issues for the NA countries.
The aforementioned literature review highlighted that agroecology is a trending topic with
significant potential for NA countries.
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Abstract: In the European agri-food sector, operators with substantial bargaining power often engage
in unfair trading practices (UTPs). Our paper aims to empirically examine the occurrence of UTPs
and their influence on the performance of cooperatives. To fulfill the goal of our paper, we collected
responses from 109 cooperatives in Greece after the transposition of a specialized EU Directive (i.e.,
Directive (EU) 2019/633). We found that, on average, the sampled cooperatives encountered three
prohibited (“black”) UTPs, while all reported at least one prohibited UTP. Moreover, the two most
commonly reported practices (i.e., “unduly late payments” and “buyers’ demand that suppliers pay
for the deterioration or loss of products that occurred after ownership transfer”) exerted a significant
negative influence on cooperative performance, even in the presence of a proficient Board of Directors.
Consequently, policymakers may need to pay more attention to UTPs and ensure that the national
enforcement authorities are well-equipped to act rapidly and effectively against offenders.

Keywords: unfair trading practices; agricultural cooperatives; performance

1. Introduction

The power imbalance between actors in the food chain, which is closely associated
with the increasing concentration of markets [1], repeatedly results in unfair behaviors,
particularly to the detriment of the chain stakeholders with the lowest bargaining power
(i.e., agricultural producers) [2]. In the European Union (EU), the Common Agricultural
Policy (CAP) contains measures that aim to strengthen farmers’ position in the food supply
chain, including start-up funding for producer groups and regulatory exemptions from
competition law for producer organizations [3]. Still, operators with substantial bargain-
ing power (e.g., traders, retailers) continue to impose pressure on the weaker actors in
the supply chain, giving rise to various unfair trading practices (e.g., short-notice order
cancellations, unduly late payments) [4]. In response to these concerns, the EU issued a
Directive (i.e., [5]) on unfair trading practices (UTPs) aiming at protecting weaker suppliers
(primarily farmers) and their organizations (e.g., cooperatives) against their buyers.

Despite the renewed interest at a policy-making level (i.e., the EU Directive) and
the recent surge of specialized policy reports on UTPs (e.g., [2,6]), only a few studies
have empirically investigated the incidence of UTPs in the agri-food sector and their
consequences (e.g., [4,7]). Interestingly, the effects of UTPs on cooperatives have been
largely overlooked. To the best of our knowledge, only Di Marcantonio et al. [4,8] and
Russo et al. [9] have studied the impact of UTPs on producer-owned groups. More specif-
ically, Di Marcantonio et al. [4] performed a farm survey with 1258 dairy producers in
five EU regions and found some weak evidence about producer organizations’ role in
helping farmers to set fairer contractual arrangements. Similarly, Di Marcantonio et al. [8]
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conducted a farm survey with 1061 dairy producers in four EU regions and showed that
membership in producer organizations makes farmers less likely to report UTPs. Finally,
Russo et al. [9] measured fairness perceptions using a sample of 85 Italian kiwi fruit pro-
ducers. They concluded that membership in producer-owned groups raises the probability
that a farmer perceives a transaction as fair, but the countervailing power bestowed by
collective action does not offset all unfair practices in the same way.

Consequently, little is still known about the actual presence of UTPs and what they
induce, especially in producer-owned organizations like agricultural cooperatives, which
farmers form to help them deal with power imbalances and unfair market behaviors,
among others. Our paper aims to fill this knowledge gap and empirically examine the
occurrence of UTPs and their influence on the performance of cooperatives. On top of
studying the effect of UTPs on cooperative performance, we set out to explore the influence
of the quality of the Board of Directors (BoD) as a cooperative’s BoD customarily deals with
its buyers.

2. Materials and Methods

To fulfill the goal of our paper, we administered a survey among cooperatives in
Greece. We drew a sample from the official national registry of cooperatives in Greece
(i.e., [10]). We targeted cooperatives from two of the most productive regions, namely
Central Macedonia and Thessaly. From the 400 cooperatives officially registered in these
regions at the time of the study, we randomly selected 200 and contacted two types of
key informants (i.e., general managers and commercial managers). Those who agreed to
participate were emailed a link to an online survey. After removing 13 questionnaires with
incomplete responses, our sample size was 109, with an effective response rate of 54.5%.

To collect the responses, we used a structured questionnaire with sections on back-
ground characteristics (i.e., region, key informant type, and whether the cooperative offered
perishable products), the presence of UTPs (i.e., whether the cooperatives experienced
the prohibited “black” practices stipulated in the EU Directive; see Appendix A), the BoD
quality (i.e., general satisfaction with the BoD, trust in BoD members, the competence of
BoD members, experienced BoD members, and BoD vision to develop the coop), and the
perception of cooperative performance (i.e., sales volume, profitability, market share, and
new market entry). The constructs we used for BoD quality and cooperative performance
proved to be sufficiently reliable and valid.

3. Results

Interestingly, while some of the UTPs did not occur at all (i.e., “payments requested
but not related to a specific transaction” and “misuse of trade secrets”), all cooperatives
reported at least one UTP. We also found that the three most common ones (see Table 1)
were experienced by the vast majority of cooperatives (>60%). Perhaps it should not be
surprising that “unduly late payments” and “unilateral changes in supply agreements” are
so common. However, the high occurrence of “the risk of loss and deterioration transferred
to suppliers” warrants special attention. Moreover, the practice that was added by the
Greek transposition law was reported by 1/5 of the respondents (i.e., “the buyer demands
from the seller(s), in writing or orally, to sell a certain quantity of their products without
at the same time committing themselves to the purchase price”; we titled this as UTP
“one-way commitment” in Table 1). This suggests that the decision of the policymakers to
include this UTP in the transposition document (i.e., [11]) was right. Finally, on average,
the participating cooperatives were subject to about three UTPs.

22



Proceedings 2024, 94, 5

Table 1. Results of OLS regression analysis predicting cooperative performance.

Variables Cooperative Performance (Standardized β)

Control variables
Region 0.02

Role 0.01
Perishable products offered 0.08
Independent variables-UTPs

Unduly late payments (86%) −0.19 **
Short-notice order cancellations (33%) −0.08

Unilateral changes in supply agreements (62%) −0.01
Paying for loss or deterioration of products

that occurred after ownership transfer (67%) −0.21 **

Refusal of a written confirmation (8%) −0.03
Commercial retaliation (11%) 0.04

Transferring the costs of examining customer
complaints (4%) 0.10

One-way commitment (22%) 0.01
Independent variables-other

BoD quality 0.77 **
R2 0.68
F 20.40 **

Notes: β values are standardized coefficients; ** p < 0.01; The percentages for UTPs represent the share of
cooperatives that experienced the respective UTPs in their usual transactions at least once in the previous year.

Using an OLS regression model, we then tested the UTPs’ influence on cooperative
performance, but we also explored the influence of “BoD quality”. In addition, we entered
the three background characteristics as control variables. Table 1 presents the regression
results. We found that only the two most common UTPs significantly and adversely affected
performance. That is, “unduly late payments” and “risk of loss and deterioration” were
significantly and negatively associated with cooperative performance (β = −0.19, p < 0.01,
and β = −0.21, p < 0.01, respectively). Furthermore, “BoD quality” had a strong positive
effect on cooperative performance (β = 0.77, p < 0.01). As for the control variables, none of
them exhibited any significant effect.

4. Discussion and Conclusions

Taken together, our survey results suggest that UTPs are widespread, and some
are experienced by most of the cooperatives in the sample. Moreover, the two most
commonly reported “black” practices exert a significant negative influence on cooperative
performance, even in the presence of a proficient BoD. If such UTPs undermine producer
groups’ capacity to perform well, one may wonder how individual producers may cope
with the ever-increasing competition in the food chain.

Overall, this paper offers fresh evidence of UTPs’ occurrence in the agri-food sector
and is among the few to empirically document UTPs’ detrimental effects on cooperative
organizations. The results contribute to the nascent UTPs-related literature, providing
novel insights into the mark of UTPs on the weaker chain actors’ organizations. They
also advance cooperative literature, improving our understanding of an external peril that
harms cooperative performance. Finally, the findings of this paper have important policy
implications. That is, policymakers may need to pay more attention to UTPs, particularly to
the impactful ones, and ensure that the national enforcement authorities are well-equipped
to act rapidly and effectively against offenders.

Author Contributions: Conceptualization, T.B., P.S. and N.K.; methodology, T.B., P.S. and N.K.; in-
vestigation, T.B. and P.S.; data curation, T.B.; formal analysis, T.B.; writing—original draft preparation,
T.B.; writing—review and editing, T.B., P.S. and N.K.; project administration, T.B. and P.S.; funding
acquisition, T.B. and P.S. All authors have read and agreed to the published version of the manuscript.
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Appendix A

The EU Directive (i.e., [5]) required Member States to prohibit a specific set of unfair
practices, splitting them into two lists. The first list contained practices that are regarded
as unfair per se (the “black” practices), while the second list consisted of practices that
are deemed unfair if not explicitly agreed upon in the supply agreement (the “grey”
practices). Member States could add other practices to the lists, extend the scope of listed
prohibitions, make the prohibitions stricter, and even move practices from the “grey list”
to the “black list”. We concentrated on the “black” practices because they constitute
unconditional prohibitions.
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Abstract: Food fraud poses a significant challenge within the global food supply chain, with ap-
prehensions regarding safety, authenticity, and efficiency. This study conducts a brief review of
the literature by utilizing the Web of Science database, analyzing 2331 outcomes pertaining to the
subject of food fraud. The analysis results demonstrated a noteworthy surge in scientific publications
after 2013, which was propelled by events such as the horsemeat scandal and the formation of the
European Food Safety Authority. Utilizing Multiple Correspondence Analysis (MCA), the study
identified significant clusters pertaining to food transformation, safety, traceability, and distinct meat
sources. In addition, trending topics shifted towards a holistic approach to food safety and the
implementation of technologies like Blockchain (BC), Internet of Things (IoT), Artificial Intelligence
(AI), and Big Data (BD). These technologies offer enhanced traceability, authentication, automation,
and decision-making capabilities. The present research offers valuable perspectives on the evolving
landscape of food fraud research and the potential of nascent technologies to tackle these issues.

Keywords: food fraud; food safety; food authenticity; food supply chain; review; Industry 4.0;
sustainability; blockchain; food traceability; Multiple Correspondence Analysis (MCA)

1. Introduction

Over the last decade, the Food Supply chain (FSC) has been facing one of the most
emerging challenges and issues on a global scale, specifically “Food Fraud”. Food fraud
is considered an intentional act of misrepresentation of food for economic gain that is
intended to remain undetected by the consumer, and often includes food modification
or false documentation [1]. Food products are heterogeneous, as they come in various
proportions from different geographical sources and comply with different legislation
and norms depending on their origin, destination, and manufacturing [2,3]. Thus, food
commodities are prone to fraudulent acts. In addition, FSCs have several interconnected
and intercorrelated elements and phases that should be considered for assuring elimination
of food fraud along the supply chain [4].

2. Materials and Methods

This literature review is mainly focused on the assessment of Web of Science (WoS)
database results, regarding the term “food fraud” in abstracts, titles and keywords, leading
to the extraction of the factors influencing this specific field. More precisely, partnerships
and trending topics were assessed, focusing on the technological, social and economic
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dimensions. In this study, 2331 results have been collected through the WoS database, and
have been transformed into a unified Bibtex file. Moreover, the Bibliometrix library was
used to extract the figures and data presented in the subsequent sections [5].

3. Results and Discussion

The literature review assessment covered the period from 2003 to 2023, coinciding
with the establishment of the European Food Safety Authority (EFSA) and extending
up to February 2023 (Figure 1). This timeframe reflects the European Union’s transition
towards producing safer food products for consumers, and it can be divided into three
sub-timeframes. From 2003 to 2013 (first time frame), scientific production was limited and
low, resulting on the annual production of 25 papers on average for this period regarding
food fraud. For the second time frame (2013–2018), the scientific production increased
significantly, leading to an annual production of 200 articles in 2018. Post-2018 (third time
frame), the annual scientific production had a straight increase reaching up to 400 articles
in 2021 on an annual basis. This gap between the different time frames is due to raised
awareness regarding food fraud issues. Both the EFSA’s report on pesticides and the
horsemeat scandal that broke in 2013 indicate that these two incidents were the catalysts
for the European strategy to eliminate food fraud [6,7].
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Figure 1. Trend of annual scientific production on food fraud.

3.1. Conceptual Structure Map

For a deeper understanding of the dynamics of the terms used in the scientific pro-
duction, a conceptual structure map was obtained through the Multiple Correspondence
Analysis (MCA) method. Two main groups were recognized, as shown in Figure 2. The
first group, which is highlighted in red, contains the majority of the keywords regarding
food transformation and science, as well as safety and traceability. Meanwhile, the second
group contains seafood and substitution. Two subgroups can be identified within the red
group. The first one refers to the applied methodologies (e.g., chemometrics, metabolomics
and markers), and the second one refers to the different meat sources (e.g., meat, beef,
pork). An important finding is that fish meat is an independent cluster, meaning that there
is a special treatment towards this sensitive product. Overall, the MCA model can explain
69.3% of the involved keyword variability, which is considered representative of the whole
sample of 2331 papers being incorporated into this literature review.

3.2. Trend Topic

Over the last decade, trend topics have been changing, leading to the creation of
new directions of the scientific orientation regarding food fraud and its assessment in
the FSC. Figure 3 presents the food fraud trend topics over the years. Up until 2017, the
terms quality, authenticity, food safety, and supply chain monitoring were absent. Prior to
2017, almost all keywords and trend topics were focused more on the food science and
biochemistry domains, rather than ensuring the quality and the elimination of food fraud
in the FSC. It was no later than 2019 that there was a shift towards a holistic approach for
increasing food safety standards and providing more insights about the implementation of
new technologies for monitoring.
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Figure 2. Analysis of food fraud most relevant keywords. Conceptual structure map using MCA.

 

Figure 3. Representation of food fraud trend topics over the years.

Furthermore, a subsequent review was conducted regarding trending technologies
on FSC for food safety and authenticity. The dominant technology is Blockchain (BC),
followed by IoT, Artificial Intelligence (AI) and Big Data (BD). BC and IoT provide reliable
traceability systems, and offer the assurance of food authenticity and safety, given the
input of the data is reliable. AI, on the other hand, enhances automation and digitalization,
and can provide predictions for food fraud, while Big Data supports the prementioned
technologies while improving decision-making [8]. Table 1 quotes selected publications
classified based on these technologies.
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Table 1. Selected publications classified based on these technologies.

Source Category AI BC BD IoT

2019 [9] Food quality and Authenticity •
2022 [10] Food Safety •
2017 [11] Food Safety •
2022 [12] Food Authenticity •
2019 [13] Food Fraud Detection • •
2020 [14] Food Provenance and Authenticity • • • •
2018 [15] Food Quality & Safety •
2021 [16] Food Authenticity •

4. Conclusions

The issue of food fraud poses a continuous and dynamic challenges in FSC. The
literature review of this study highlighted the growing recognition and scholarly inquiry
into comprehending and addressing the issue of food fraud. The identification of pivotal
clusters pertaining to safety, authenticity, and meat origins yields valuable insights into
the research’s focal points. The shift towards a holistic approach and the adoption of
technologies like Blockchain, IoT, AI, and Big Data demonstrate promising solutions for
ensuring food authenticity and safety. However, further research and collaboration are
required to bridge gaps and inconsistencies in FSC, ultimately safeguarding consumers
and upholding the integrity of the industry. The mitigation of food fraud necessitates an
ongoing level of vigilance, advancements in the field of technology, and comprehensive
strategies focused on enhancing the transparency and efficacy of the FSC.
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Abstract: The aim of this paper is to explore farmers’ training needs, their lack of knowledge and
skills, and their willingness to participate in related training programs in the Western Macedonia
Region. Summary statistics and multivariate analyses were performed for the data analysis. The
results indicate a low level of knowledge about the bioeconomy and its practices. Furthermore, the
findings revealed the high willingness of farmers for future adoption of the bioeconomy, and the
need to create bioeconomy training programs.

Keywords: bioeconomy; multivariate statistical analysis; sustainability; training needs assessment;
Western Macedonia

1. Introduction

The reduced availability of fossil fuels, climate change, resource conversion, food security,
and population growth are some challenges that rural areas and agriculture are facing [1]. The
transition to the bioeconomy contributes to the economic development of rural areas, as it
refers to the shift of society towards sustainability [2]. There are several definitions available
in the literature, and the most representative is the one that defines bioeconomy as “the
production of renewable biological resources and their conversion into food, feed, bio-based
products, and bioenergy via innovative, efficient technologies. In this regard, bioeconomy
is the biological motor of a future circular economy, which is based on the optimal use of
resources and the production of primary raw materials from renewably sourced feedstock [3]”.
To achieve sustainability in the agricultural sector, farmers and workers in agriculture must
have the knowledge and skills to implement new practices and technologies [4].

The aim of this paper is to provide input on farmers’ training needs, their lack of
knowledge and skills, as well as their willingness to participate in related training programs.
These outcomes would be useful for understanding the several training dimensions of the
bioeconomy in the agricultural sector of the Western Macedonia Region (WMR) and future
research on this subject.

2. Materials and Methods

Quantitative research was conducted between 1 January and 10 March 2023 using
a structured questionnaire. Most questions were formulated on the typical five-point
Likert scale of agreement. The questionnaire was completed by 331 farmers, from the four
Regional Units of the WMR (Grevena, Kastoria, Kozani, and Florina).

Validity and reliability tests were performed prior to multivariate statistical analysis,
using the statistical program SPSS (version 28). Validity tests for the structure of the
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questionnaire were conducted by five experts in questionnaire research before it was
distributed to farmers. Then, the a-Cronbach test was used to ensure the reliability of
this research and determine the consistency, accuracy, and objectivity of the research
instruments. In total, 116 variables were included in the analysis. The a-Cronbach coefficient
value was found equal to 0.920, showing a reliable scale. Two-Step Cluster Analysis
(TSCA) was performed in order to classify the farmers based on common characteristics.
Furthermore, a Categorical Regression model (CATREG) was used to determine the factors
that influence the farmers’ choices to implement bioeconomy practices.

3. Results

3.1. Summary Statistics

Results indicated a low level of knowledge of bioeconomy and its practices (M = 2.67).
The level of bioeconomy practices implementation is low (M = 2.46). The main barriers
to bioeconomy practices adoption are: (a) a lack of related financial resources (M = 4.81),
(b) a lack of incentive to invest (M = 4.43), (c) the high cost of the bioeconomy (M = 4.42),
(d) the high technological level of the bioeconomy (M = 4.35), and (e) the lack of training,
and unqualified research and labor staff (M = 4.29). It is worth mentioning that responders’
willingness to adopt bioeconomy practices in the future is high (M = 3.33).

To promote bioeconomy in the WMR, efforts should be mainly focused on developing
bioeconomy training programs (M = 3.91). Actually, the majority of the responders men-
tioned their interest in participating in a training program in the future. More specifically,
their interest is higher in issues related to water conservation and irrigation management
(M = 3.62), national and EU funding and programs for bioeconomy (M = 3.37), waste man-
agement (M = 3.09), rational use of natural resources (M = 3.00), transition to the post-lignite
era incorporating the bioeconomy (M = 2.97), utilization of biomass and liquid manure for
energy production (M = 2.95) and, finally, application of sustainable agriculture-livestock
technologies such as Precision Agriculture (M = 2.94).

3.2. TSCA

TSCA was implemented to segment the population into groups of farmers with
common characteristics in terms of “Willingness to apply bioeconomy practices”. Five
clusters were created using 11 variables. According to the Silhouette measure of cohesion
and separation, the clustering process is satisfactory. The first cluster consists of 81 farmers
(24.5%), and the second cluster consists of 41 farmers (12.4%). The third cluster, which is
the smallest, has 35 farmers (10.6%). In the fourth cluster, 59 farmers (17.8%) are classified.

Finally, the fifth cluster is the most numerous, as there are 115 farmers (34.7%). Table 1
lists the mean values of the variables of each cluster.

Table 1. Characteristics of each cluster.

Variable
Clusters

1 2 3 4 5

Knowledge in bioeconomy 1 2.77 2.83 2.06 2.61 2.75
Advantages of bioeconomy on the farm 1 3.22 3.15 2.65 3.54 3.09

High cost of bioeconomy 2 3.98 3.71 4.51 4.95 4.86
Unqualified research and labor staff 2 4.40 2.63 4.66 4.27 4.74

Lack of incentive to invest 2 4.12 3.15 4.54 4.81 4.90
Lack of financial resources and financing 2 4.62 4.59 4.71 4.98 4.99

High technological level and lack of know-how 2 4.12 2.98 4.51 4.66 4.80
Application of bioeconomy practices 1 2.42 3.12 3.34 3.19 1.61

Interest in applying bioeconomy practices 1 3.77 2.80 2.20 4.03 3.16
Promoting bioeconomy through training programs 2 3.38 4.20 4.83 4.24 3.49

Interest in adopting innovations 1 3.70 3.80 3.43 3.98 3.15
1 (1 = very low, 5 = very high), 2 (1 = strongly disagree, 5 = strongly agree).
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3.3. CATREG

Then, to further analyze the variable that was created from TSCA “Willingness to
apply bioeconomy practices” (dependent variable), CATREG was performed for the total
sample (331 questionnaires) to identify the factors that influence farmers’ choice to im-
plement bioeconomy practices. The 13 independent variables were gender, age, marital
status, occupation, educational level, income, municipality, distance from the nearest city,
current adoption of bioeconomy (1 = very low, 5 = very high), barriers of bioeconomy
adoption (1 = strongly disagree, 5 = strongly agree), advantages of bioeconomy adoption
(1 = strongly disagree, 5 = strongly agree), participation in training programs regarding
the application of bioeconomy practices (1 = strongly disagree, 5 = strongly agree), and
interest in innovation adoption (1 = very low, 5 = very high). Additionally, it yielded an R2
value equal to 0.800, indicating a significant relationship between the “Willingness to apply
bioeconomy practices” and the group of selected predictors (80.0% of the variance in the
“Willingness to apply bioeconomy practices” rankings is explained by the regression of the
optimally transformed variables used). The F statistic value 4.075, with α = 0.00, indicated
a consistently well-performing model.

The relative-importance measures of the independent variables show that the most
important predictors are: (a) current adoption of bioeconomy (31.1%); (b) barriers to
bioeconomy adoption (16.9%); and (c) age (10.3%). The additional significance of the
independent variables is estimated at 58.30%.

A better prediction of “Willingness to apply bioeconomy practices” can be derived
from the transformed plots (Figure 1) of the main independent variables that present
the higher relative importance measures (more than 0.100). The most influential factors
predicting the “Willingness to apply bioeconomy practices” are “current adoption of
bioeconomy” (1 = very low, 2 = low, 3 = neutral, 4 = high, 5 = very high), “barriers of
bioeconomy adoption” (1 = strongly disagree, 2 = disagree, 3 = nor disagree/nor agree,
4 = agree, 5 = strongly agree), and “age” (1 ≤ 20, 2 = 21–30, 3 = 31–40, 4 = 41–50, 5 = 51–60,
6 ≥ 61). This means that farmers have very low levels of bioeconomy adoption, agree that
bioeconomy’s application has many barriers, are 41–50 years old, and are more willing to
adopt bioeconomy practices in their farms.

 

(a) (b) 

 

(c) (d) 

Figure 1. Transformed plots: (a) willingness to apply bioeconomy practices; (b) current adoption of
bioeconomy; (c) barriers of bioeconomy adoption; (d) age.
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4. Discussion

The results showed that farmers’ low level of knowledge of the bioeconomy is one
of the main barriers to the bioeconomy transition, which is also supported by the bibli-
ography [5]. However, their high willingness for future adoption has to be the key to
promoting the bioeconomy. Training is necessary for turning toward new sustainable
practices [6]. Based on these results, separate training programs for each cluster should
be created, focusing on the specific needs of each group. In addition, CATREG revealed
the three variables that influence farmers’ willingness to adopt bioeconomy practices in
their farms.

5. Conclusions

The findings of this paper highlight the importance of constant and relevant training.
The segmentation of the farmers into several discrete clusters with common characteristics
is a great opportunity to improve the already-existing training programs. Moreover, the
outcomes showed a remarkable interest in bioeconomy training, so they would be useful for
understanding the current development of the bioeconomy in Greece and future research
on this subject.
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Abstract: The digitalization of farming is considered the fourth revolution in agriculture. The
necessity of providing decision support tools and electronic platforms to help Greek farmers in their
work is becoming increasingly evident. For this reason, this article presents the electronic platform
called “FarmEconomicMonitoring” to monitor the operations of farms to control production costs
and improve efficiency. With the use of the electronic platform by the farmer–entrepreneurs, their
easy adaptation to the new technologies concerning decision-making and farm management systems
becomes achieved.

Keywords: digitalization; technical and economic analysis; management

1. Introduction

Today, in the context of income support for farmers from the EU, their support is
decoupled from the quantity produced and is based on the size of the farms. To increase
their profits, farmers are incentivized to connect and adapt to market demands (demand)
while promoting sustainable agriculture, which requires adaptation to EU rules on the
environment, plant and animal health, and their management [1].

To achieve farm adaptation, farmers should closely monitor the operation of their farms.
Thus, they will be able to make decisions quickly and immediately, adapting the production
plan and the requirements of the crops adapted to the new conditions created. After all, the
detailed recording of the financial data of agricultural holdings is necessary for immediate
and correct decision making, future planning, and dealing with emergencies [2]. For the
detailed monitoring of agricultural undertakings, it is essential for farmers to adapt to new
technologies, such as decision-making systems and electronic management platforms.

This article presents the electronic platform “FarmEconomicMonitoring” for sustain-
able management. It concerns farm management software, which aims to monitor the
operations of the farm through its crops. It aims to help farmers thoroughly monitor the
management of the agricultural inputs they use during the growing season, along with the
financial results from implementing the farm plan. The farmer is allowed to know in detail
the requirements of each crop of production he adopts, in seeds, fertilizers, medicines,
water, energy, labor (human and mechanical), as well as the returns in economic data, to
decide whether to continue following the cultivation of the specific crops or not, adapting to
the demands of the market and the EU to enhance his income and reduce production costs.
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Digital technologies in agriculture provide a variety of data-based services that im-
prove different applications on farms [3]. However, a key challenge is compatibility between
technologies and protocols [3]. Conveniently, the specific platform helps through daily
monitoring so that basic allowances that strengthen each crop are not lost.

This article is structured as follows: The first part is the project description. The second
part is the presentation of the flow of the “FarmEconomicMonitoring” platform, and, finally,
the conclusions regarding how the use of the service affects the management of the farm,
with specific regard to the increase in its income and the reduction of production costs.

2. Materials and Methods

The digitalization of agriculture is hailed as the fourth revolution in agriculture [3], as it
offers new opportunities for agriculture [4]. Digital agriculture platforms are a crucial aspect
of agricultural innovation building on the broader agricultural innovation landscape [5,6].
The “FarmEconomicMonitoring” platform is based on an existing structure of the Laboratory
of Informatics in Agriculture and Agricultural Economic Research Laboratory of Aristotle
University of Thessaloniki and the farm accounting theory regarding production crops [7]. The
chief priority is that it is easy to use by everyone and on any device. The primary users of this
will be the producers themselves, who will also help with its optimization. Each producer will
have a personal login code to enter the data whenever they wish. Through direct registration,
an organized input–output management framework is created that facilitates producers in
reducing the use of inputs, along with receiving CAP subsidies.

The originality of this idea is manifold. This attempt is an innovation in the agricultural
sector, as only a few research studies, according to the existing literature [8–11], have dealt
with monitoring farms by production crop. Through the connection of farmers with
Information and Communication Technologies (ICT), the reduction of the movements of
farmers from remote areas is achieved. Farmers are allowed to register their farm data and
monitor market conditions without need visiting an accounting office. Also, the efficiency
of the farms is enhanced as the inputs and outputs are controlled directly by them. More
generally, the project refers to the correct and more cost-effective management of inputs
and outputs of farms. Its purpose is to, through deploying the direct participation of the
farmer in the monitoring and financial management of the farm’s data, reduce production
costs, improve competitiveness, and better adapt to the requirements of the CAP. By using
the platform, each producer can directly check the technical and economic data of their
farm, their obligations, and their reserves.

The application of the “FarmEconomicMonitoring” platform follows a standard proce-
dure (Figure 1) where, as follows:

1. The data of the farm are documented, which concerns its assets, the available pro-
duction factors, and details regarding the requirements (cultivation care, working
hours, quantity and expenditure of medicines, fertilizers, fuel, et cetera) and per-
formance of the production crops it adopts in the production plan of the specific
growing season. Achieving this is through the inventory and completion of the
farm’s production crop diaries.

2. Data entered are processed (automatically) following the rules of farm accounting
and estimation [9].

3. The information regarding the economic results of the operation, the production costs,
and the level of employment obtained, while at the same time, there is a series of
additional information transferred to the decision-making centers.

4. The new information helps to make decisions, the adoption of which leads to actions
that affect the farm’s business activities and the creation of new data for it.
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Figure 1. The flow of actions and results of the “FarmEconomicMonitoring” platform.

3. Conclusions

The “FarmEconomicMonitoring” online platform was designed keeping in mind the
farmer–entrepreneurs who have little time to manage their farms and lack specialized
knowledge in technology. Thus, the philosophy of the service and its operation is simple,
and its use leads to the creation of information that helps the farmer–entrepreneur make
immediate and quick decisions, which in turn leads to the improvement of the position
of the farm. More specifically, “FarmEconomicMonitoring” enables the average farmer–
entrepreneur to monitor the operation of their farm by recording in detail all the changes
that take place in their assets and in the production crops they cultivate. Additionally,
estimates the economic results of the growing season and evaluates the implementation
of the production plan adopted in the specific period. Gives the opportunity to compare
the current state of the farm with that of previous years or similar farms in the area, and to
proceed with the restructuring of the production plan guided by the current state and its
data. More generally, the collection of data, the processing, and the results resulting from the
use of “FarmEconomicMonitoring” help to make decisions related to the improvement of
the economic position of the farm, along with the advancement of the use of the production
factors it has. At the same time, with the detailed monitoring of the operation of the farm,
it is easier to comply with the rules of the CAP, which also allows earnings to increase
through the linked aids and subsidies. For the successful operation of the platform, the
user should be trained and familiar with the use and interpretation of the results to turn
them into functional information for making decisions that will lead the user to adopt new
actions and adjust the production plan of the farm to increase their income.

The weakness of this platform lies in the fact that technology evolves quickly, which
means that it should be adapted at regular intervals and have its databases updated so that
the information the farmer receives is up to date and in line with market conditions. However,
the fact that it can adapt to modern circumstances allows for an evolutionary dynamic and
confirms that it is a decision-making and management tool for the modern farmer.
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Abstract: The question of how agricultural knowledge and innovation systems (AKISs) can address
the issue of sustainable management of natural resources (SMNR) is presented in this conference
paper. This literature review, which collected published research from the Scopus electronic database,
aimed to explore the value of AKISs in enhancing the sustainability of natural resources. Therefore,
it examined and evaluated the roles of AKISs as either positive or negative overall. Moreover, it
analyzed whether the use of AKISs supports the goal of creating a sustainable system that links
agriculture with natural resources. Among its findings, this review presents the positive and negative
outcomes of each element and potential future scenarios/suggestions if the current trends persist.

Keywords: agricultural knowledge and innovation systems; sustainable management of natural
resources; advisory; agricultural extension; innovation

1. Introduction

Agricultural knowledge and innovation systems (AKISs) are meant to foster collabora-
tion among all of the actors involved in the development, dissemination, and adoption of
the current knowledge and technology in agriculture [1]. Ref. [2] stated that this includes
the research process, the extension of agricultural knowledge, and the provision of effective
education for farmers. Additionally, Ref. [3] noted that the AKIS also encompasses other
organizations and institutions that have an interest in advancing agricultural technology
and knowledge, such as governments. The key role of AKISs is integrated in the new
Common Agricultural Policy (CAP) 2021-27 of the European Union (EU) as one of the ten
goals for this period, along with environmental, social, and economic objectives that relate
closely to SMNR. Therefore, SMNR seems to be closely interrelated with AKISs. This paper
presents the results of a systematic literature review that focuses on the contribution of
agricultural knowledge and innovation systems to the achievement of the sustainability
objectives in EU countries.

2. Materials and Methods

This review was based on extensive research of the available studies cited in the
Scopus database on the topic of AKISs and sustainable management of natural resources
(SMNR). The initial search with specific keywords for papers from 2009 to 2023 resulted in
616 articles, out of which 114 were removed as duplicates and another 63 were removed for
reasons such as being older than the minimum publication date (2009).

We also conducted an individualized screening of the papers to attain a more remote
data acquisition procedure and reduce the risk of bias altogether. The terms that were used
for searching in the above-mentioned database aligned with this review’s objectives.
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Therefore, 399 articles passed an initial screening process based on their content and
relevance, which led to eliminating an additional 186 articles. As a result, 213 articles were
selected for retrieval to continue with the quality assessment. After thorough research,
200 articles were excluded because they were published in a language other than English,
their content was irrelevant to the subject matter, and they had unclear methodology for
data acquisition and processing. Therefore, only thirteen (13) were approved as eligible for
a systematic review after passing all of the stipulated quality filtration procedures.

3. Results

AKISs seem to play a great role in maintaining the management of natural resources.
This role is evident in the transition from conventional agricultural systems to agroecologi-
cal systems [4]. According to Ref. [5], agroecological agricultural systems also established
transitions to sustainable soil management.

Although some countries are behind on the AKIS concept [6], one main finding is that
the EU has been active in promoting AKISs and SMNR in most of its countries [7].

Additionally, some of the strategies developed by the EU need to be more complete
and conclusive. Thus, Ref. [8] revealed the gaps in the EU Farm to Fork (F2F) strategy of
transforming a large part of the food system to a more sustainable form. In particular, they
pointed out that many of the F2F targets were unrealistic as the EU focused on technical
aspects and less on the social pillar that would ensure the durability of the outcomes.

Another main finding is that nearly all farmers from the involved countries depended
on the knowledge flow from researchers to advisors who conveyed this information to
the farmers who practiced it directly [9,10]. Ref. [11] conducted also research to determine
whether the advisory services of EU countries could perform the activities of knowl-
edge flow to farmers who ensured proper SMNR. The significant reliance on their peers
(e.g., other farmers) and social media farming influencers is seen to result from the ten-
dency of most farmers from EU countries to trust professional soil researchers and the
government for information on reasonable soil maintenance practices, while [12] discovered
that most Hungarian and UK farmers depend heavily on online sources for soil practices
and knowledge.

In general, EU countries seem to be making efforts to enhance agricultural extension
services and empower the structure of AKISs. Additionally, AKISs seem to be adopted in
most EU countries and are expected to grow to higher levels [13], enhancing the assimilation
of private and public interests, such as Belgium, France, Ireland, Germany, etc. [14], while
countries like Bulgaria have experienced a deteriorating level of AKIS incorporation into
the agricultural processes [15].

4. Discussion

After reviewing the relevant literature, AKISs seem to receive positive feedback in
advancing the agricultural production sector toward sustainability. The relationship be-
tween the two is such that a sufficient flow of information from researchers to farmers and
proper governance in the sector through credible institutions to oversee the whole process
leads to positive outcomes in enabling and maintaining sustainability in the agricultural
sector within the EU community. Most countries studied within the EU community were
receptive of the AKIS model in their agriculture and tended to encourage innovation and
sustainability in the agri-food sector by facilitating many policies and enhancing their
coherence [16]. The effort to foster agricultural innovation in rural areas has led to the
EU developing targeted rural development in specific locations. Rural development has
also been supported by EU initiatives such as (EIP-AGRI) and the Program of Operational
Groups (OGs) [17]. Overall, there is still a lot of work to be done as far as the integration of
AKISs in many EU countries goes, as in many cases, like Greece, it is fragmented [18,19].

39



Proceedings 2024, 94, 10

5. Conclusions

The European Union (EU) has been actively promoting agricultural knowledge and
innovation systems (AKISs) across its member countries to foster sustainability in the
agricultural sector. This research paper specifically focuses on addressing cutting-edge
issues in policy debates, namely, water, soil, and pest management.

In this study, most of the countries examined displayed significant efforts in integrat-
ing sustainable natural resource management (SMNR) into their AKIS, with the notable
exception of Bulgaria, which showed a lagging trend, emphasizing the urgency of mod-
ernization in their agricultural practices. Conversely, Portugal emerged as well prepared,
possessing the essential knowledge required for effective AKIS implementation.

For many countries, the necessity of introducing a modern innovation model was
underscored as a crucial step. However, one of the most crucial findings of this study is the
insufficient exploration of the relationship between SMNR and AKISs. This highlights the
pressing need for more substantial research and development efforts. There is an urgent
requirement to collect and systemize existing knowledge related to SMNR to ensure its
effective dissemination to farmers. Accompanying this, there is a critical need for intensive
training of advisors, representing the two primary priorities that will enable the AKIS to
fulfill its essential role not only in achieving sustainable natural resource management but
also in advancing all objectives of the Common Agricultural Policy (CAP).
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Abstract: This paper explores the adoption of digital solutions by Italian farmers. The hypothesis is
that digital technology adoption relies on an articulated set of socioeconomic variables that deserve
attention. To test this hypothesis, we analyzed data from the last census of Italian agriculture. The
analysis showed significant differences in the adoption of digital technologies, which can be viewed
from territorial, structural, and sociodemographic points of view. This casts some doubt on the
fairness of the digital transition in rural areas, calling for the strengthening of rural policies at the
beginning of the new programming period in 2023–2027.

Keywords: digital agriculture; Italian farms; context-related analysis; smart farming; technology
adoption; innovation

1. Introduction

This paper analyzes the readiness of farmers to adopt digital technologies in Italian
farms. More precisely, we aim to explore how multiple contexts (business, personal/social,
spatial) interplay and affect farmers’ readiness to adopt digital solutions. This aspect is
investigated through the lens of “omnibus context”, by evidencing the relevance of multiple
contexts in innovation adoption [1].

Innovation adoption is a complex process involving various dimensions. Concerning
digitalization, a growing body of literature has analyzed these factors by emphasizing the
disruptive character of digitalization and the related risks of non-neutrality [2–4], which
call for more responsible digital innovations [5]. Set against the background of potential
beneficiaries, the concept of readiness plays a significant role in the adoption process of dig-
ital solutions in agricultural practices in that it emerges as a prerequisite for digitalization,
emphasizing the broad gap between the current state of farmers and the ideal farmer 4.0 [4].
As pointed out in Heiman et al. [6] thresholds model of diffusion, microeconomic behavior,
heterogeneity, and dynamics are the critical variables that explain innovation adoption.
This paper focuses on the second dimension by analyzing heterogeneity in the readiness to
adopt digital solutions among Italian farms. To do that, we performed a context-related
analysis, taking into account the various dimensions of the “omnibus” context emphasized
in the seminal works of Welter and Baker: business, social, and spatial [1,7].

2. Methodology

To test heterogeneity and neutrality issues, we refer to the readiness of farmers in
adopting an innovation. This concept is analyzed with reference to digital solutions and is
grounded on secondary data provided by the Italian Census of Agriculture of the National

42



Proceedings 2024, 94, 11

Institute of Statistics. More precisely, data were extracted from section F of the questionnaire
(use of information or digital technologies by farms). A “looking behind the data” approach
was adopted through an “omnibus” lens of analysis referring to the broad perspective of
the context [7], which focuses on context-related variables: business (farm size, standard
output, commercialization), social (farmer’s age, level of education) and spatial (regional
level). To verify the eventual relationships between the context variables and digitalization,
a χ2 test was carried out to test the following hypotheses:

H0: χ2 = 0 (no association between context variables and digital technologies).

H1: χ2 �= 0 (there is an association between context variables and the adoption of digital
technologies).

The Chi-squared test was calculated through the following formula:

χ2 = ∑
(Observed frequencies − Expected frequencies)2

Expected frequencies

3. Results

Data from the Italian Agricultural Census demonstrate, on the one hand, the increase
in the percentage of farms that have adopted digital technologies (from 3.8% to 25.8%) and,
on the other hand, the relevance of context in shaping different trajectories of digitalization.

3.1. Business Context

As far as the business context is concerned, the utilized agricultural area, standard
output, and marketing channels are considered. Table 1 allows us to reject the null hy-
pothesis: as a matter of fact, large and economically viable farms are more digitalized than
small-scale farms. Regarding marketing channels, farms directly selling to other farms or
producers’ organizations are more equipped with digital technologies.

Table 1. Business context: contingencies.

UAA * Standard Output (€) Marketing Channels

Digitalized Digitalized Digitalized

<1 ha −23,439.26109 <4000 −53,212.28313 direct selling 18,405.31721
1–4.99 −31,060.08915 4000–15,000 −18,421.39692 other farms 380.0263797
5–9.99 6243.864275 15,000–50,000 15,856.57355 food industries −2662.394058

10–19.99 13,098.33523 50,000–500,000 46,163.80925 trade companies −19,229.80497
20–49.99 17,973.52573 >500,000 9613.297256 producers’ organ. 3106.855436
50–99.99 9954.075728
>100 ha 7229.549277

χ2 118,320.64 χ2 204,114.61 χ2 13,710.74
normalized χ2 0.104429163 normalized χ2 0.180150458 normalized χ2 0.015388227

Cramer’s V 0.323155013 Cramer’s V 0.424441349 Cramer’s V 0.124049294

* UAA: Utilized Agricultural Area.

3.2. Social Context

For this category, we took into account farmers’ age and their level of education.
Table 2 shows the results, confirming the connection between the selected variables, more
precisely, by indicating the following: (a) younger farmers are more equipped with digital
technologies than their elderly counterparts; (b) the higher the level of education, the higher
the rate of digitalization in the farms.
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Table 2. Social context: contingencies.

Farmer’s Age Level of Education

digitalized No education −0.1261882
<40 18,612.745 Primary school certificate −0.1076158

41–64 23,308.333 Secondary school certificate −0.0316419

≥65 −41,921.078 Professional (agricultural)
qualification diploma 0.1816126

Professional (not agricultural)
qualification diploma 0.0645273

High school specialized
(agriculture) diploma 0.2048297

High school Diploma 0.0384361
University degree in agriculture 0.3292959

University degree 0.0860448

χ2 58575.165 χ2 76,320.052
normalized χ2 0.0518122 normalized χ2 0.0675083

Cramer’s V 0.227623 Cramer’s V 0.2598236

3.3. Spatial Context

The spatial context was here analyzed through the regional distribution of innovation
in the Italian regions, which allows a digital gap among regions to emerge. As evident
from Table 3, we can reject the null hypothesis and confirm the association between the
selected variables. The digital divide between northern and central-southern Italy (with
the exception of Tuscany) emerges.

Table 3. Spatial context: contingencies.

Northern Italy Central Italy Southern Italy
Digitalized Digitalized Digitalized

Piedmont 8196.55208 Tuscany 3805.572 Abruzzo −3511.128
Valle D’Aosta 385.60472 Umbria −124.20022 Molise −1536.2406

Lombardy 10,357.3808 Marche −384.33698 Campania −5605.2783
Veneto 8298.92492 Lazio −2809.738 Apulia −19,642.919
Friuli

Venezia
Giulia

2237.31579 Basilicata −2835.9181

Liguria 501.470861 Calabria −9059.9993
Emilia

Romagna 8353.71655 Sicily −11,795.249

Bolzano 8715.99573 Sardinia 1305.3146
Trento 5147.15973

χ2 128,435.44
normalized

χ2 0.1133564

Cramer’s V 0.3366845

Table 4 provides a synthesis of the empirical analysis through the lens of heterogeneity
and neutrality in digital technology adoption. High levels of heterogeneity mark the
endowment of digital technologies, which mostly penalize smaller farms, conducted by
aged farmers prevailingly located in central and southern Italy.
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Table 4. Synthesis of the results.

Heterogeneity Neutrality Who Is Excluded?

Business context Yes No Small-size farms

Social context Yes No Aged and low
educated farmers

Spatial context Yes No Central (but Tuscany)
and southern regions

4. Discussion and Conclusions

The analysis represents a first step towards a broader investigation concerning digital-
ization in the Italian farming sector and, as such, has limitations due to the lack of available
data from the Italian census of agriculture. That is why we have conducted a study based
on an “omnibus” context while waiting for more detailed data supporting a discrete context
work. Moreover, an analysis of the other two elements of Heiman et al.’s [6] threshold
model (“microlevel behavior” and “dynamics”) is required to excavate the complex pro-
cess of innovation adoption. Despite these limits, we can agree with the recent literature
emphasizing that heterogeneity and non-neutrality issues characterize digital technology
adoption [2]. This paper confirms that the digital gap mainly affects smallholder, aged
farmers located in southern and (surprisingly) central Italy. The results of the analysis
cast some doubts on the potential capacity to fill the ambitious objectives expected in
the long-term vision for rural areas 2040, where is the following is posited: the further
development of rural areas is dependent on them being well connected between each other
and to peri-urban and urban areas [8]. Based on our results, it seems difficult to answer the
following question: how long is expected to be the “Long-Term Vision”?
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Abstract: Agri-voltaics (AVs) refer to combining agricultural activities and photovoltaic power
generation. This dual use of the land has been identified as an important measure to address some of
the main current and future social and environmental challenges. AVs constitute an upward trend at
a global level. However, a limited number of studies have been carried out to identify the views of
the interested parties, farmers, regarding the adoption of AVs on their agricultural lands. This paper
reports research findings of the investigation of farmers’ views and attitudes towards the adoption of
photovoltaics in agricultural lands. The non-parametric Mann–Whitney U Test was used in order
to make comparisons between the group of participants that were willing to adopt AVs and those
who were not. Chi-square (χ2) test of independence was performed to identify statistically significant
relationships between farmers’ willingness to adopt AVs and their socioeconomic characteristics
or variables that represent knowledge about agro-energy. The results reveal that educational level
and age had a significant role on accepting the installation of PV agriculture. Farmers’ knowledge
concerning agro-energy and their participation in farmers’ associations are positively related to their
willingness to adopt AV as well.

Keywords: renewable energy; agri-voltaics; farmers; attitudes; adoption

1. Introduction

Agri-voltaics (AVs) are a new approach that ensure the production of renewable
energy, alongside the possibility of growing agricultural products on the same land. AV
systems combining solar photovoltaic panels and food crops can optimize land use and
increase overall productivity [1]. This new approach has been identified as a promising
way to deal with some of the main current and future social and environmental challenges,
such as climate change [2].

The majority of studies on the adoption of PV systems have focused on the adoption of
solar PV systems among householders. To our knowledge, to date, a restricted number of
studies have examined the key factors that influence the diffusion of PV power generation
among farmers. Frantal and Prousek [3] explored why and how Czech farmers become
renewable energy producers and concluded that the main reason for this is their intention
for economic diversification and stabilization of their farms. Li et al. [4] investigated the
variables affecting the adoption willingness of farmers regarding photovoltaic agriculture in
China. According to their findings, usefulness perception and technical training positively
influenced the adoption willingness of the farmers, whereas PV investment cost had a
negative impact.

47



Proceedings 2024, 94, 12

The present study is an attempt to investigate farmers’ attitudes towards the co-
existence of agriculture and renewable energy production and to examine the factors
influencing farmers’ adoption of AVs.

2. Methods

The questionnaire survey took place between November 2022 and February 2023 in
Western Macedonia, Greece. This specific region was selected for the survey because of
the high percentage of photovoltaic installations. Convenience sampling was conducted
and, at the end of the collection process, 287 questionnaires had been gathered. Chi-square
tests for independence were conducted between the variable that represents the question
“are you willing to adopt AVs in your agricultural land?” and variables that represent
the characteristics of the farmers in order to see if any of those influenced respondents’
intention. Significant associations in Chi-square tests were examined by standardized
residuals (stand. res.). The larger the residual, the greater the contribution of the cell to
the extent of the resulting chi-square obtained value [5,6]. When the absolute value of the
standardized residuals was greater than |1.96| in a cell, it was assumed that it contributed
significantly to the test statistic [5,6].

For comparison of the two independent samples, that were not normal distributed
(tested using Kolmogorov–Smirnov), a Mann–Whitney U-test was employed [7]. All
statistical analyses were performed using SPSS 27 statistical analysis software. The level of
significance was set at a = 0.05.

3. Results

Only seven farmers did adopt PV agriculture, accounting for 2.4%, which is far
less than the proportion of people who did not adopt PV agriculture (97.6%). However,
most respondents were knowledgeable of AVs, accounting for 79.8%. Out of a total of
287 respondents who participated in the survey, 133 (46.3%) farmers declared willingness to
adopt AVs, whereas 154 (53.7%) were unwilling to adopt AVs. Table 1 reveals no significant
gender difference in farmers’ willingness to adopt AVs (χ2 = 0.182, df = 1, p = 0.721).
On the contrary, the adoption of AVs was significantly influenced by the educational
level of the respondents (χ2 = 68.633, df = 4, p < 0.001). When the educational level of
respondents was higher, significantly more respondents than expected adopted AVs (stand.
res. = +3.7 and +1.9), and significantly less respondents than expected did not adopt AVs
(stand. res. = −3.4). Farmers’ educational attainment is an explanatory variable that was
found to have a positive influence on the adoption of eco-friendly approaches in agricultural
lands [8,9]. Moreover, significantly more singles than expected were willing to adopt AVs
(stand. res. = +1.8) (χ2 = 13.367, df = 3, p = 0.004). Farmers’ knowledge concerning agro-
energy had a positive influence on their acceptance of AV adoption (χ2 = 32.631, df = 1,
p < 0.001). So, significantly more knowledgeable respondents on agro-energy were willing
to adopt AV than expected (stand. res. = +1.9). Membership in agricultural associations was
found as a strong driver in AV adoption (χ2 = 18.160, df = 1, p < 0.001) as well. When they
were members of agricultural associations, significantly more respondents than expected
were positive to adopt AV installation in their farms (stand. res. = +2.6). On the contrary,
significantly less respondents than expected were negative to adopt AV (stand. res. = −2.4).

An additional demographic characteristic that can influence farmers’ decision to adopt
AVs on their agricultural land may be related to their age. A significant difference in the
mean age of the respondents exists between those who adopt and those who do not adopt
AVs (Mann–Whitney test = 15,902, p < 0.001). Particularly, the mean age of those who
were willing to adopt AV (40.5 ± 10.1 years) is significantly lower than those who did not
adopt (49.4 ± 12.3 years). The present finding agrees with previous outcomes, suggesting
that younger ages are more willing to undertake the risk of participation in innovative
agricultural practices [10,11].
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Table 1. Demographic variables (%) for the adoption of agro-voltaics in the region of Western
Macedonia *.

Variable

Adoption/Non-Adoption
of AV Statistic

(χ2)
d.f. p-Value

% Yes % No

Gender 0.182 1 0.721
Males 46.8 53.2
Females 40.0 60.0

Education 68.633 4 <0.001
Primary school 0.0 (−2.7) 100.0 (2.5)
Middle school 11.9 (−3.3) 88.1 (3.0)
High school 38.5 61.5
University degree 70.3 (3.7) 29.7 (−3.4)
Post-graduate 88.9 (1.9) 11.1

Marital status 13.367 3 0.004
Single 61.5 (1.8) 38.5
Married 42.2 57.8
Divorced–Widowed 0.0 100.0
N/A 60.0 40.0

Knowledge about agro-energy 32.631 1 <0.001 *
Yes 55.0 (1.9) 45.0
No 12.1 (−3.8) 87.9 (3.6)

Participation in farmers’ associations 18.160 1 <0.001 *
Yes 63.5 (2.6) 36.5 (−2.4)
No 36.6 (−1.9) 63.4

* Numbers within parentheses are standardized residuals. The larger the residual (>|1.96|), the greater the
contribution of the cell to the magnitude of the resulting chi-square obtained value.

The main reason for adopting AVs, as reported by farmers, is income growth and
stabilization (41%). The coverage of energy needs has been rated as the second most
important factor by those who declared themselves as willing to adopt AVs (29%). Turning
to another business activity has been reported as a motivation for the adoption of AVs
(12%) as well, followed by farmers’ environmental protection motivation (6%) and some
other reasons that gathered very low percentages.

4. Discussion and Conclusions

AV agriculture is a promising choice for achieving green energy and crop produc-
tion [12]. Based on empirical analysis, it was found that among the 287 surveyed farmers,
their willingness to adopt AVs was relatively high; 46.3% of farmers were willing to adopt
AVs, indicating, however, that most Greek farmers maintain the traditional view about the
dominant food-producing role of agriculture. The analysis revealed that both education
level and age are significant determinants of their intention to adopt AVs. In addition,
knowledge about agro-energy is positively correlated with adoption willingness of the
farmers. Our results point, unsurprisingly, to the fact that economic aspects dominate
their decision. So, an overall understanding of farmers’ views and attitudes can contribute
to the optimal coexistence of crops and solar panels, with better results for farmers and
the environment.
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Abstract: Lameness is one of the most significant problems in cattle breeding. It is a major factor that
causes discomfort and significantly reduces the welfare of affected animals. Lameness can result in a
decrease in milk production or, if not detected early enough, may require the animal to be culled,
leading to severe direct and indirect economic consequences for the business. The delayed recognition
of lameness is often due to the methods used for detection, which mainly rely on the observation of
animal mobility by the breeder. These methods almost exclude the early detection of the problem.
This work aims to establish a new detection system that will be able to identify on time, reliably, and
at an early stage the lameness symptoms based on the movement parameters of the animals.

Keywords: lameness; animal health; accelerator sensors; machine learning; cattle

1. Introduction

In the last decades, animal production in Greece has experienced rapid growth due to
increased demand for animal products. This demand has led to a shift from traditional to
intensive breeding systems, to intensify production. Cattle, being one of the most signif-
icant livestock animals, contribute significantly to the country’s economic development.
However, because of these changes, unknown health problems have emerged, or existing
ones have worsened, mainly due to improper management of intensively farmed animals.
Lameness, as one of the most significant issues concerning animal health, leads to a re-
duction in milk and meat production and an increase in healthcare costs for animals [1].
Therefore, it is crucial to detect lameness in a timely and reliable manner [2] to reduce costs
and ensure animal welfare. Animals suffering from this disease exhibit various symptoms,
such as difficulty walking [3], increased lying time compared to healthy animals [4], and
reduced grazing behavior [5].

Until today, many studies have dealt with the accurate prediction of lameness. How-
ever, existing methods are unclear and unreliable [6], especially those attempting to ap-
proach lameness through computational analysis. The methods aiming to predict the
condition vary from study to study. Some research endeavors seek to address the issue
using optical technologies. Song et al. [7] attempted to diagnose lameness using high-
resolution images and videos, while Viazzi et al. [8] tried to identify the condition using
2D and 3D cameras. Another way to determine the problem was the use of force sensors,
with the help of which attempts were made to record and recognize animals displaying
lameness [9].

In this direction, this work aims to present the architecture of a new detection system
that will be able to identify lameness symptoms in different infection stages in cattle
using machine learning algorithms capable of identifying lameness at an early stage, thus
avoiding the economic consequences of production losses for livestock units.
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2. Methodology

In our days, lameness detection in cattle is carried out through visual assessment of
the mobility index. This happens using a simple five-level numerical scale that rates the
animal’s posture as “1” for normal stance and “5” for permanent elevation of the affected
limb during walking. To assess the index, an “expert” observes the gait of each animal and
based on the deviation from the normal movement pattern, assigns it the corresponding
numerical score. However, this scale is subjective and lacks reliability, especially when the
observation is made by cattle breeders lacking specialized knowledge. As a result, lameness
issues are often underestimated and not on time detected for immediate treatment. This
can be avoided by using a reliable lameness symptom recognition system in cattle.

The proposed system provides a solution to this problem. The system combines
effectively and successfully several commercial wearable sensors (triaxial accelerometers)
placed on the feet of animals for recording their kinesiological parameters (Figure 1). All
this information feeds the proposed system to provide the user with an early diagnosis. The
proposed system uses machine learning algorithms properly adapted to diagnose lameness
at an early stage, even if the symptoms are not visually evident. This ability is due to the
system’s ability to highlight differences in the kinesiological signatures of diseased animals
and compare them to those of healthy ones.

(a) (b) 

Figure 1. (a) Locations of the four wearable sensors on the cattle legs and (b) the wearable sensors
(Blue Trident, Vicon).

The Proposed System Architecture

This section presents the architecture of the proposed system, for detecting anomalies
in a cattle’s gait, which involves using four sensor devices placed on the cattle legs to
capture motion data. The approach of the proposed system encompasses two key phases:
the training phase and the detection phase. In the training phase, a machine learning model
of the typical gait of cattle using a machine learning algorithm.

The next phase is the “detection phase”. In this phase, the trained model is used to
classify the cow’s health condition as a healthy cow, a cow with lameness in the early stage,
or a cow with lameness in an advanced stage by comparing its current gait with the model
generated during the training phase. Both phases include the following computational steps:

• Data Acquisition: Sensor signals are collected from the sensor devices at the animal
legs and stored in memory;

• Preprocessing: The collected data is filtered to remove any noise;
• Feature Extraction: Information characterizing the cow’s gait is extracted from each

stride. This information is imprinted in a set of features, which provide descriptive
information about the cow’s gait;

• Training and Testing data: The collected data are shared in two different groups, 70%
training, and 30% testing, to use them for the training and the validation of the model.
During the training phase, these features are used to train a machine-learning model;
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• Classification: In the detection phase, this pre-trained machine learning model assigns a
label of “normal” or “abnormal” to each set of features, which we call “Classification”.

All these phases of the proposed system are presented in the following Figure
(Figure 2).

 

Figure 2. Overview of the proposed system architecture.

3. Results and Discussion

With the timely and rapid diagnosis of lameness, it becomes possible to avoid the
discomfort of diseased animals and consequently reduce the daily milk production loss and
premature culling. In addition to preserving the animal capital, given the high percentage
of affected animals, between 5 and 7%, and a 20% reduction in milk production capacity,
an increase of 1–1.4% in overall lifetime production is expected. The actual benefit is
even greater and depends on how the situation is managed. If pharmacological treatment
affecting milk production is administered, losses for a period are 100%, and if there is
premature culling, the losses are even greater as a significant period of productive animal
life is lost. Moreover, there are significant reductions in expenses associated with veterinary
care for affected animals and a decrease in the transmission of lameness cases among
livestock animals.

All of these can be achieved using the proposed system for early diagnosis of lameness.
The breeders will have a reliable tool in their hands, which will enable them to improve the
efficiency of the herd by avoiding the premature slaughter of animals with lameness. It
will also significantly enhance the milk production capacity of the animals through rapid
diagnosis of disease symptoms in their early stages. Optimization of estrus detection and
reproductive management of the herd, as well as identification of nutritional and health
disorders in the animals, will be achieved. The operational costs of the unit will be reduced
due to a decrease in corresponding expenses for medication and veterinary services. These
outcomes will result in the upgrading of local products, the improvement and expansion of
business operations, and the strengthening of the local workforce.

Finally, it should be mentioned that the proposed system has been tested with data
from public lameness data libraries and the results were highly encouraging. In the next
stage, the proposed system will be tested in four different cattle breeding units to confirm
the effectiveness of the system in real conditions.

4. Conclusions

In conclusion, the proposed system is being implemented for the first time in cattle
breeding units, as it is a product of innovative laboratory research. Given that lameness
detection is currently mainly based on subjective visual estimation by both breeders and
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veterinarians, the proposed system provides a reliable and affordable solution for timely
lameness diagnosis. It has been proven that the use of a 5-point scoring scale does not
provide significant reliability in diagnosing lameness, while other modern methods rely
primarily on the use of visual means, such as images and videos, to diagnose lame animals.
The drawback of these methods lies in their difficulty in continuously monitoring the
animal in its natural environment. Therefore, the need to establish a new method for
lameness detection with continuous recording of the animal’s kinematic characteristics in
its natural habitat, using new machine learning algorithms, provides a clear and accurate
solution to the problem of early lameness diagnosis.
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Abstract: CreditScore combines the predictive power of crop growth models with future climatic
scenarios, satellite images, and market data to form a comprehensive profile for each farmer-borrower,
based on the future yields of their crops, with the ultimate goal of assessing long-term risks affecting
yields which are related to climate change. The objective of this study is to present the tools and
datasets that are employed operationally by CreditScore for future yield and profitability assessments.
A modeling approach built on a fusion of satellite-derived vegetation indices, agro-meteorological
indicators, and crop phenology is tested and evaluated in terms of data intensiveness for the pre-
diction of wheat and cotton yields. AquaCrop, a process-based model, provided high to moderate
accuracies by fully relying on freely available datasets as sources of input data. The findings introduce
a promising framework that can support the financial institutions in evaluating potential customers’
agribusinesses prior to and throughout the lending process.

Keywords: CreditScore; yield estimation; financial institutions; bank lending; loan

1. Introduction

In agriculture, where large down payments are required in conjunction with a lump
sum payment at harvest, credit and access to credit for agricultural supplies and equipment
are crucial to the sustainability and performance of farming enterprises. The volatility
and uncertainty of agricultural income caused by climate change and the anarchic market
situation places producers in the “High Risk Borrowers” category [1,2]. It is estimated
that at European level, only one-sixth of farmers currently have access to credit, while
simultaneously, young farmers face significant difficulties in accessing bank lending [3,4].
Therefore, with the majority of farmers having neither the guarantee nor the credit history
to secure credit approval [2], there is a need to find alternative methods of assessing
their creditworthiness.

CreditScore aspires to fill this gap, providing the right means for banking institutions
to assess the real credit risk of potential borrowers and to exploit this potentially profitable
sector. CreditScore strengthens the position of banks, which previously did not have access
to information about farmers, by enabling them to assess their future solvency. In this way,
every farmer, smallholder, or young farmer will be able to access financial products, which
until now, banks have been unable to offer or they were offered at very high costs, making
them unattractive. The objective of this study is to present the tools and datasets that are
employed by CreditScore for future yield assessments. A process-based crop growth model
was evaluated in estimating the yield of wheat and cotton.

2. Materials and Methods

CreditScore supports financial institutions in evaluating potential customers prior to
and during the lending process. During evaluation, information concerning a farmer’s
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financial details (past income, active mortgage payments, etc.), the requested capital, and
complementary data, with regards to their holdings and cultivation plan, are taken into
account for scoring their creditworthiness. The complementary data concern the number
and location of parcels and whether these are the farmer’s own capital or rent, the future
crop plan per parcel, and possible subsidies. When registering a parcel in CreditScore,
input data are retrieved automatically and are spatially aligned to allow for the estimation
of yields. These are meteorological- (future climate based on the RCP scenarios) and
soil (SoilGrids)-based. CreditScore employs the crop growth model AquaCrop to assess
future yields.

To evaluate the performance of AquaCrop, wheat and cotton yield data were provided
by the Cooperative Bank of Karditsa LLC, obtained from 15 farmers-borrowers. The data
were fully anonymized and included the growing seasons (2019/20 and 2020/21 for wheat,
2021 for cotton), sowing dates, and yields for 87 wheat and 68 cotton parcels in the Thessaly
region. The size of the parcels ranged from 0.1 to 13.4 ha. Gridded meteorological data for
the growing seasons were derived from the ERA5-Land and ERA5 re-analysis, (Copernicus
CDS). Daily weather data included Tmin, Tmax, ETo, and precipitation. Soil data were
retrieved from the SoilGrids database, up to a soil profile of 2 m, for each parcel. Sentinel-2
satellite images were acquired during the growing seasons. NDVI, GreenWDRVI, LAI,
and Canopy Cover (CCRS) were assessed for pixels falling within each parcel. Using the
representative CCRS curves, the CGC and CDC (canopy growth and decline coefficient)
were calibrated for cotton and wheat. These parameters are provided in Table 1. A range
of the average per parcel NDVI time series during the growing seasons is displayed in
Figure 1. The simulations were executed for every parcel, and the yields obtained were
compared to the actual yields provided by the farmers. The model efficiency (ME), the
coefficient of determination (R2), the root-mean-square error (RMSE), the normalized RMSE
(nRMSE), the bias, and the Willmott’s index of agreement (d) were selected as performance
evaluation metrics.

 

Figure 1. Reflected phenology, expressed as the NDVI, for the 2019/20 and 2020/21 seasons in
wheat parcels.

56



Proceedings 2024, 94, 14

Table 1. Calibrated parameters of AquaCrop.

Parameter Unit Wheat Cotton

Soil surface covered by a seedling at 90% recover cm2/plant 1.50 6
Number of plants per hectare Hm−2 2,500,000 120,000
Maximum canopy cover (CCx) % 90 90
Calendar days: from sowing to emergence d 13 14
Calendar days: from sowing to maximum root depth d 93 98
Calendar days: from sowing to start senescence d 178 144
Calendar days: from sowing to maturity d 221 174
Calendar days: from sowing to flowering d 150 64
Length of the flowering stage (days) d 20 52

Table 1. Cont.

Parameter Unit Wheat Cotton

Maximum effective rooting depth m 0.3 1
Reference harvest index (HIo) % 42 35
Water productivity (WP) gm−2 17 15
Canopy growth coefficient (CGC) Fraction d−1 0.069 0.085
Canopy decline coefficient (CDC) Fraction d−1 0.0605 0.0605
Irrigation Rainfed Schedule

3. Results and Discussion

AquaCrop was evaluated in order to investigate whether the model has the potential to
provide safe yield results through a simplified approach, with respect to data intensiveness
and data sources. For cotton, the model was implemented under an irrigation scheduling
mode. This is the only way to simulate future yields for irrigated crops, and the results
were evaluated under this mode. The calculated statistical metrics summarized in Table 2
show that a very good agreement was obtained by AquaCrop regarding the simulation
of the wheat and cotton yields. These average to high prediction accuracies are similar to
those found in the literature using detailed weather station data or soils’ physical properties
derived from laboratory-analyzed samples as inputs [5,6].

Table 2. Statistical evaluation of AquaCrop results.

Statistical Metric Units Results for Wheat Results for Cotton

Average estimates kgha−1 3430 4950
Average measured kgha−1 3450 4970
std estimates kgha−1 1128 87
std measured kgha−1 1233 541
Value range estimates kgha−1 750–6220 4820–5030
Value range measured kgha−1 1250–6700 4050–6370
ME − 0.8 −0.1
RMSE kgha−1 616 566
nRMSE % 17.9 11.4
bias kgha−1 1.3 −18.8
d − 0.930 0.842
R2 − 0.75 0.24

Many previous works supported that the use of calibration techniques based on
remote sensing improves yield assessments from crop growth models [7,8]. The most
logical pathway for a systematic calibration of AquaCrop is first and foremost to ensure a
sound prediction of canopy cover. The key user-input parameters for this purpose are the
coefficients defining the canopy development. In this study, the canopy cover data were
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derived from satellite images over the parcels and were used to safely simulate the future
growth and yield of wheat and cotton crops for a particular area.

4. Conclusions

Apart from the identified significant contribution of remote sensing, the findings
of this work also prove that gridded datasets on soil and environmental conditions can
operationally be employed for yield prediction applications. The calibrated AquaCrop
results, although obtained with a medium data input load and from publicly available
datasets, were comparable with those reported in the literature for more detailed field
experiments and treatments. It is challenging for simulation models to find relevance in
real-world agriculture; however, the current work suggests that the combined simplicity
and accuracy of AquaCrop make the model an indispensable tool within decision support
systems. The investigated models and datasets are called upon to reduce the asymmetry
of the available information and to cultivate trust and transparency between financial
institutions and borrowers, in order to pave the way for credit to farmers. Particularly
through CreditScore, financial institutions are able to:

1. Have at their disposal a long-term yield forecast, based on the near-future climate,
that takes into account the effects of climate change on future yields, using crop
growth models;

2. Assess borrowers’ creditworthiness (for single- and multi-year loans), thus con-
tributing to the formulation of personalized banking products and the regulation of
contract terms.

Author Contributions: Conceptualization, G.M.; methodology, E.L.; validation, E.L.; investiga-
tion, G.M. and E.L.; data curation, P.T.; writing—original draft preparation, G.M., E.L. and P.T.;
writing—review and editing, G.M., E.L. and P.T.; project administration, G.M.; All authors have read
and agreed to the published version of the manuscript.

Funding: This research has been co-financed by the European Regional Development Fund of the
European Union and Greek national funds through the Operational Program Competitiveness,
Entrepreneurship and Innovation, under the call RESEARCH–CREATE–INNOVATE (project code:
T2EDK-03246).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: No data is or will be shared.

Conflicts of Interest: Authors Gregory Mygdakos and Emanuel Lekakis were employed by company
AgroApps PC. The remaining authors declare that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential conflict of interest.

References

1. EC (European Commission). Modernizing and Simplifying the CAP-Economic Challenges Facing EU Agriculture; Directorate-General
for Agriculture and Rural Development: Brussels, Belgium, 2017; p. 15.

2. EIB (European Investment Bank). Joint Initiative for Improving Access to Funding for European Union Young Farmers; European
Commission Directorate-General Agriculture and Rural Development, European Investment Bank Advisory Services fi-compass:
Brussels, Belgium, 2019.

3. EC (European Commission). Young Farmers in the EU-Structural and Economic Characteristics; EU Agricultural and Farm Economic
Briefs No 15; Directorate-General for Agriculture and Rural Development: Brussels, Belgium, 2017.

4. EIB (European Investment Bank). Survey on Financial Needs and Access to Finance of EU Agricultural Enterprises; European
Commission Directorate-General Agriculture and Rural Development, European Investment Bank Advisory Services fi-compass:
Brussels, Belgium, 2019.

5. Kale Celik, S.; Madenoglu, S.; Sonmez, B. Evaluating AquaCrop Model for Winter Wheat under Various Irrigation Conditions in
Turkey. J. Agric. Sci. 2018, 24, 205–217.

6. Kheir, A.M.S.; Alkharabsheh, H.M.; Seleiman, M.F.; Al-Saif, A.M.; Ammar, K.A.; Attia, A.; Zoghdan, M.G.; Shabana, M.M.A.;
Aboelsoud, H.; Schillaci, C. Calibration and Validation of AQUACROP and APSIM Models to Optimize Wheat Yield and Water
Saving in Arid Regions. Land 2021, 10, 1375. [CrossRef]

58



Proceedings 2024, 94, 14

7. Trombetta, A.; Iacobellis, V.; Tarantino, E.; Gentile, F. Calibration of the AquaCrop model for winter wheat using MODIS LAI
images. Agric. Water Manag. 2015, 164, 304–316. [CrossRef]

8. Kasampalis, D.A.; Alexandridis, T.K.; Deva, C.; Challinor, A.; Moshou, D.; Zalidis, G. Contribution of Remote Sensing on Crop
Models: A Review. J. Imaging 2018, 4, 52. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

59



Citation: Gouta, P.; Papadas, C.T.

Sectoral R&D Activities and

Knowledge Production Functions: A

Study Using International Data.

Proceedings 2024, 94, 15.

https://doi.org/10.3390/

proceedings2024094015

Academic Editor: Eleni

Theodoropoulou

Published: 23 January 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

proceedings

Proceeding Paper

Sectoral R&D Activities and Knowledge Production Functions:
A Study Using International Data †

Penelope Gouta * and Christos T. Papadas

Department of Agricultural Economics and Rural Development, School of Applied Economics and Social
Sciences, Agricultural University of Athens, 11855 Athens, Greece; cpap@aua.com
* Correspondence: goutapenelope@gmail.com; Tel.: +30-6934595933
† Presented at the 17th International Conference of the Hellenic Association of Agricultural Economists,

Thessaloniki, Greece, 2–3 November 2023.

Abstract: This study explores the relationship between the stock of knowledge generated by sectoral
groups of the economy, calculated using Research and Development (R&D) expenditure, and knowl-
edge output as measured by official patent applications. Using sector-specific R&D expenditure data
published by the OECD, we calculate the total domestic R&D spending across the manufacturing,
non-manufacturing, government, and educational sectors. Constructing a consistent 15-year panel
dataset for the 17 most significant countries in R&D, we employ econometric subsampling, various
estimators, and consider different rates of knowledge depreciation. Our findings reveal that the
stock of knowledge in the private manufacturing, government, and educational sectors has a robust
positive effect on patent generation.

Keywords: knowledge diffusion; R&D; patents; panel data

1. Introduction

This study uses OECD statistical datasets on research and development (R&D) ex-
penditure and input–output tables. It classifies research data by economic sector across
countries and harmonizes the sectors of the R&D expenditure dataset with those of the
OECD input–output tables. Subsequently, based on the primary sources of R&D expendi-
ture, it calculates and allocates these expenditures to four distinct groups of sectors within
the domestic economy. This research aims to estimate the influence of the knowledge stock
generated by each of these four domestic aggregate sectors through their R&D expenditures
on domestic knowledge production, as measured by patents.

Our study intends to make a significant contribution to the relevant literature, where
studies in knowledge production and diffusion considering sectoral inputs, e.g., sectoral
R&D activity, are rather limited. Previous studies have predominantly focused on sampled
firms within specific geographic areas, limiting the comprehensive and broadly applicable
assessment of the impact of sectoral expenditure. In contrast, our study involves the total
sectoral data from multiple countries over a time period. Additionally, the existing litera-
ture often attributes patent data to specific firms and sectors, overlooking the collaborative
efforts among different firms that have led to patent production. The issue extends beyond
sectoral studies, where patents stemming from collaborative efforts across regions are
assigned to multiple entities, leading to an overestimation of knowledge production as
the same patent is credited to different firms or sectors, meaning that they are counted
repeatedly in observations. Our data and approach ascribe fractional values to patent ap-
plications based on the nationality of the contributing researchers. Distributing each patent
application to the calculated fractional values according to the contributing researchers
of each country enables the produced knowledge to be measured more accurately at the
country level. Sectoral R&D expenditures, which are our independent variables, are used
to measure the “stock of knowledge”. For this reason, they are calculated accumulatively
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for each sector, in each country, for every year, over the examined period. This straightfor-
ward accumulation assumes no “knowledge depreciation”. However, all calculations and
accumulation take place by assuming also 5%, 10%, 15%, and 20% knowledge depreciation
rates, as suggested by findings in the literature [1]. Depending on each scenario, the sectoral
R&D expenditures of each year are transformed by the appropriate factors before they are
added to yield the stock of knowledge in a certain year. This process is applied over all
panel data observations. Econometric analysis takes place for all depreciation scenarios.
Our exact dependent variable observation, affected by the stock of knowledge accumulated
by each sector annually and per country throughout the examined period, is measured by
the number of research patent applications originating from triadic patent families. We
consider the priority day for each unique country–year pair and the residence of each
researcher (inventor), enabling the assignment of fractional, non-integer patent numbers to
different countries.

2. Materials and Methods

Following the aforementioned processing and calculations of our data, we constructed
a panel data set, encompassing a span of 15 years and comprising the 17 preeminent
countries engaged in R&D activities. This comprehensive dataset was crafted to encompass
four distinct categories of domestic R&D expenditure stocks. For the purposes of our
econometric analysis, we employed a Knowledge Production Function (KPF) adhering
to the Cobb–Douglas framework, as originally articulated by Griliches in 1979. Drawing
upon a review of the existing literature and the various econometric models utilized in
the domain of R&D, the KPF framework was modified to align with the contemporary
literature [2–5].

While the general framework of production functions traditionally construes inputs as
being solely attributable to the agent under examination, without accounting for external
sources (e.g., foreign countries, other firms, etc.), the landscape of R&D economics uniquely
accommodates the inclusion of inputs from external entities, particularly in the context
of capturing the influence of knowledge spillovers. While the R&D literature does not
customarily bifurcate R&D expenditures by industry, a recurrent issue that emerges is that
of multicollinearity; this is a phenomenon that is well documented in the pertinent litera-
ture [1,6,7] and is driven by linear correlations between independent variables. Scholarly
discourse does not extensively engage with this predicament. Conversely, it is a common
practice to introduce “foreign” R&D expenditure multiple times into the model, each in-
stance weighted differently. This practice is employed to discern the impact of knowledge
spillovers through distinct conduits. We posit that the utilization of varying weighting
factors serves to mitigate the multicollinearity challenge. In our model, the inclusion of
additional effects beyond our designated variables is achieved through the integration of
pseudo-variables that are representative of spatial and temporal dimensions. Moreover,
the calculation of such weighting factors proves impractical when applied to aggregated
industry and country-level data sets, such as those characteristic of the OECD, owing to
the unavailability of requisite statistical data.

3. Results and Discussion

Subsequent to the refinement of our Knowledge Production Function (KPF) frame-
work, a series of tests was conducted to ascertain the selection of an appropriate econometric
model. Both the Hausman test and the Breusch–Pagan Lagrange Multiplier test [8] were em-
ployed, concurring in their determination that the most suitable model was the fixed-effects
model [9,10]. Next, the examination extended to encompass the identification of group-
wise heteroscedasticity and autocorrelation phenomena. To assess the presence of these
characteristics, we applied a modified Wald test and the Wooldridge test, respectively [11].
The outcomes of these tests yielded confirmation of groupwise heteroscedasticity and
autocorrelation. In response, various estimators were considered in accordance with the
established literature guidelines [12–14]. Additionally, the Newey–West estimator was de-
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ployed for estimation purposes, yielding outcomes consistent with those obtained through
the previously mentioned estimators [15,16].

Nevertheless, it is crucial to acknowledge a limitation in the aforementioned estimators.
While they demonstrate robustness in estimating specific parameters, they fail to adequately
account for correlation between clusters. These estimators solely assume the existence
of residual correlation within clusters. In light of this limitation, the Generalized Least
Squares (GLS) estimator emerged as an alternative choice. Although the GLS estimator
is traditionally applied in scenarios where the sample size (N) is less than the number of
time periods (T), it remains an acceptable recourse in cases where the disparity between N
and T is minimal, as is the case here (N = 17, T = 15). It should be noted that this situation,
where N is approximately equal to 15, straddles a nuanced territory, and researchers adopt
varying approaches to address it [17]. Additionally, we incorporated the Panel-Corrected
Standard Error (PCSE) estimator, as posited by Beck et al. (1995). This estimator’s appeal
lies in its capacity to exhibit standard error estimates that are resilient to heteroskedastic
disturbances, while simultaneously accounting for inter-cluster correlation and AR (1)-type
autocorrelation. Lastly, we employed the Driscoll–Kraay methodology. This approach is
lauded for its ability to adjust standard errors, ensuring the consistency of the estimator’s
covariance matrix irrespective of the stratified dimension represented by N. Furthermore,
it effectively addresses the challenges of heteroscedasticity and autocorrelation within the
analytical framework.

4. Conclusions

In our analysis, we applied our approach across different depreciation rates, ranging
from 0% to 20%. A consistent observation emerged: the outcomes remained consistent
across all depreciation rates, with no significant divergence, even with the utilization of
various estimators. Our empirical analysis sheds light on the substantial and affirmative
impact of Research and Development (R&D) expenditures on patent production. Specifi-
cally, our findings reveal that R&D spending within the private manufacturing sector, the
educational sector, and the government sector have a significant impact on patent output.
The estimated coefficients, reflecting the magnitudes of these effects, underscore the role of
R&D spending in private manufacturing, surpassing the influence of R&D expenditure in
other economic sectors. This outcome aligns with expectations, given the sectors’ substan-
tial allocation of resources and patent production. Additionally, our analysis underscores
the role of R&D expenditure within the educational sector in driving patent production,
surpassing the influence of the government sector; this is supported by the concentration
of researchers and extensive research activities within educational institutions. Conversely,
our results indicate that the impact of R&D expenditure on patent production in the private
non-manufacturing sector is negligible and statistically insignificant.

Notably, while our focus centers on the sectors of private manufacturing, education,
and government, it is important to highlight the indirect contributions of sectors closely
aligned with agriculture, such as food processing and related manufacturing sectors. These
sectors actively engage in R&D activities, investing in innovation and generating patents.
The resulting knowledge diffusion from these sectors into agriculture underscores the
interconnected nature of R&D efforts across the broader economic landscape, enhancing
the agricultural sector’s capacity for innovation and growth. Our findings emphasize the
crucial role of strategic R&D investments in driving patent production, especially in the
private manufacturing sector, and advocate for policies fostering educational–private sector
collaboration that recognize the educational sector’s significant influence on knowledge
spillovers and innovation, while also highlighting the need to address sectoral R&D dis-
parities for a balanced and sustainable distribution of innovation. Incorporating spatial
and temporal dimensions with dummy variables in our analytical model yielded statisti-
cally significant results, confirmed by F-tests. Future research endeavors should construct
indicators that aim to assess the disparities in the allocation of R&D expenditure among
various sectors and countries. Analyzing sector interactions within countries unveils R&D
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concentration levels, enhances the comprehension of patent geographical distribution, and
identifies nations’ knowledge production specialization.
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Abstract: In this study, we implement a linear programming farm model to explore the impact of
climate change-induced multiple stress on the financial viability of greenhouse tomato growers. The
main results are that new technologies and innovations can compensate growers for any profit loss
associated with climate change. However, if the cost of adaptation is high enough, then its financial
benefits are constrained by how efficient these innovations are in terms of productivity. We did not
observe significant differences in input use between ‘innovative’ and ‘conventional’ production, and
the yield under the adoption of new technologies was higher compared to ‘conventional’ production.

Keywords: linear programming; farm model; greenhouse tomato; climate change

1. Introduction

The relationship between climate change and agriculture has a long tradition in the
scholarly literature, e.g., [1–3]. Additionally, during the last couple of years, the results
of climate change, like high temperature and drought, have significantly affected the
financial viability of producers [4,5]. To this end, many scholars call for the adoption of
new technologies and innovations both as a mean towards environmental improvements
but also as a mean towards producers’ (or growers’) financial stability [6].

Furthermore, mathematical programming farm models have been excessively used
to understand farmers’ (or growers) production choices, e.g., [7,8]. Among them, linear
programming farm models (thereafter, LP-FM) have been used to analyze production plans
in the agricultural sector, e.g., [9].

In this study, we are interested in the impact of climate change-induced multiple stress,
namely increased heat, draught, and salinity. Particularly, we utilize a simple LP-FM to
explore two vital questions. First, how climate change-induced multiple stress will affect
the financial viability of Mediterranean greenhouse tomato growers. Second, how the
adoption of new technologies and innovations can compensate growers for any profit
losses due to climate change-induced multiple stress.

2. Materials and Methods

Our methodology can be divided into the following steps. First, we interviewed
22 greenhouse tomato growers (both in-person and online), where approximately 72.72%
of the responders were located in Crete, whereas the remaining ones were located in the
region of Peloponnese. The rationale of using Crete as the case study is because Crete,
followed by Peloponnese, is the leading region in greenhouse vegetable production in
Greece [10].
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The second step was to design an LP-FM. Specifically, we assumed a representative
greenhouse beef tomato grower whose objective was to choose their annual deci-hectare
amount of fertilizers, chemical substances for pest management, the number of plants,
and water consumption, such that her annual per deci-hectare gross margin was to be
maximized, subject to both technical and financial constraints. The choice of these inputs
(decision variables) was selected based on the answers given by the interviewed growers.
Also, the upper and lower limits of the constraints were determined by the answers given
by the growers.

The third step was to estimate the production coefficients. To do so, an approximated
linear production function was used. The result of this estimation was used afterwards to
the LP-FM to determine the optimal input use under the ‘current situation’ (or business-as-
usual scenario). These values serve as a comparison between the current situation and our
hypothetical scenarios.

The final step was to implement three hypothetical scenarios on the impact of climate
change-induced multiple stress on both the production and financial efficiency of a ‘conven-
tional’ production system: a low, a moderate, and a high impact scenario. In each of these
three scenarios, further assumptions were made on the production and financial efficiency
of a production system that utilizes new technologies and innovations that exhibit higher
tolerance to climate change compared to ‘conventional’ one.

3. Results

The main results of our analysis can be summarized as follows. First, the adoption of
new technologies and innovations can compensate greenhouse tomato growers, even in
cases where the production efficiency of these technologies and innovations is close to the
‘conventional’ one.

Second, cost considerations might be important, especially when the production
efficiency of these new technologies and innovations is close to the ‘conventional’ one.

Third, we did not find any significant difference in input use between ‘conventional’
production and production that utilizes new technologies and innovations. However, if
the grower is constrained to produce a certain level of yield, then the adoption of new
technologies and innovations that are more tolerant to climate change is likely to entail
environmental improvements in terms of less input use, as well.

Finally, the yield been the produced crops in the latter cases exceeds that under the
former one in almost every simulation. This result highlights potential social benefits
because the adoption of new technologies and innovations can ‘secure’ a potential food
supply under severe climate change conditions.

4. Conclusions

In this article, we tried to explore whether the adoption of new technologies and
innovations can compensate greenhouse tomato growers for their profit losses due to
climate change-induced multiple stress. The answer is yes, but the cost of adaptation
should also be considered. Importantly, our analysis highlights that the adoption of new
technologies and innovations can cover any excess demands for tomato. Thus, it might be
down to policymakers to incentivize the transition to sustainable agriculture, especially if
‘securing’ food supply is their primal objective.

However, some limitations should be spelled out. First, our sample size is small,
which may reduce the robustness of our estimated coefficients. Secondly, we gathered
information by performing in-person interviews and by email. In most cases, growers did
not keep a detail logbook regarding their production activities and the costs associated
with them. Thus, our data are likely to exhibit some level of noise. The implication of these
two limitations is that we exhibit high p-values, meaning that the estimated coefficients
should be interpreted with caution. Finally, we focused our analysis on the identification of
only four inputs. However, factors like labor, energy, and electricity consumption could be
important as well. Thus, an extension of this study is left as an area for future research.
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Abstract: Given the interest in the new CAP in advisory services and the Agricultural Knowledge and
Innovation System (AKIS), and the importance of trust development between farmers and advisors,
in this piece of work we explore the issue of farmers’ trust towards their sources of advice. The field
research addressed professional farmers who were in contact with agronomist(s) in Ioannina. Overall,
51 farmers were interviewed using a snowball technique. The trust model was utilized to provide
important insights about the antecedents of trust towards advisors on the part of farmers, focusing
on three elements: ability, benevolence and integrity.

Keywords: key farmers; advisors; antecedents of trust; ability; benevolence; integrity

1. Introduction

The current advisory landscape in Greece is marked by the absence of a structured
advisory system as well as a weak and fragmented AKIS [1]. Given the interest in the
new CAP in advisory services and AKIS (Reg. (EU) 2021/2115), and the importance of
trust development between farmers and advisors [2], we explored farmers’ trust towards
their sources of advice. We particularly aimed to identify the characteristics of the trusted
agronomist with whom farmers would prefer to build advisory relationships. Trust between
advisors and farmers has been underlined in the agricultural advisory literature to promote
important outcomes such as advice seeking and usage [2] and knowledge exchange [3].
Relevant research in the field is deemed important [4,5]; nevertheless, it is scarce and
limited in terms of analytical depth. The trust literature outside the ‘agriculture/advisory’
field(s) underlines that trust (willingness to depend on another party) is a highly complex
and context-specific concept [6]. One of the most influential trust models is that of Mayer
et al. [7]. The model argues about the importance of the antecedents of trust, focusing on
three elements: ability, benevolence and integrity.

2. Materials and Methods

Our explorative research took place from January to March 2022 in the Prefecture of
Ioannina (Epirus Region) which borders Albania and the Ionian sea. Out of its 8 municipal-
ities, 5 municipalities were selected as they cover 86.8% of the cultivated land (with the
other 3 being mountainous with much fewer farmers, mainly sheep and goat semi-nomadic
breeders). The total cultivated land is 2654 ha., half of which (1345 ha.) is devoted to the
cultivation of fodder crops; other important crops are vineyards and potatoes (in 1 out of
the 5 municipalities each), corn and tree orchards. The field research addressed professional
farmers who were in contact with agronomist(s)-as-advisors. For the research, an aide
memoire was used comprising, among others, questions on the characteristics of the farmer
and his/her farm, as well as the following open questions: (a) which are the characteristics
that an (ideal) agronomist should have to trust him/her as your advisor? (b) what (and
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how) would you like the trusted agronomist-advisor to (be able to) do for/with you? and
(c) which would be the characteristics and actions of an agronomist whom you would not
trust becoming your advisor? Overall, 51 farmers were interviewed following a snowball
technique for each of the 5 municipalities. The interviews were recorded and transcribed
to produce computer-generated documents using Google Docs. The research material
comprised 570 pages analyzed per topic (exploratory analysis) [8,9]; some of the topics
were based on the literature review, while others emerged from the primary material.

3. Results

Ability. The knowledge of the advisor is a given since all agronomists are university
graduates. Nevertheless, trusted advisors should have in-depth knowledge and be con-
tinuously seeking to update it; their knowledge has to ‘surpass’ that of an experienced
cultivator. Additionally, a trusted advisor should be an expert on farmers’ specific crops.
Advisors are judged by farmers according to their ‘local level’ and long-term experience;
theoretical knowledge has to be integrated with practice. Specialization and experience are
achieved, for the farmers, through farm visits or/and being cultivators themselves.

Ability is ‘mediated’ through the specific actions and behaviors of the agronomists
that signal their ability, such as communication mode, roles and working methods. Of
paramount importance is communication. Advisors’ analytical and substantiated advice
and answers, along with the ability to respond to complex questions, demonstrate their
competence. Additionally, the advisors should be confident about their advice.

Concerning their role and working methods, agronomists should actively collect
farmers’ and regional data and base their advice on this analysis (including local exper-
imentation/trials). The provision of concrete and stepwise advice based on data shows
technical capacity and knowledge. The presence of the agronomist on the farm is the
major ‘criterion’ which makes a good advisor. During field visits, agronomists can better
demonstrate their knowledge to the farmer and thus farmers can better understand their
competence. Finally, the effectiveness of the plan and/or suggested solutions is indicative
of their ability.

Benevolence. With regard to ‘benevolence’, farmers underlined that a trusted advisor
is one who strives to ensure farmers’ interests. In turn, the advisor should not be entangled
in any kind of interests (i.e., private companies) which might work against them. The above
clearly favor the existence of a public extension service. Additionally, a trusted advisor
must show his/her interest in farmers, i.e., to undertake concrete actions which benefit
them. Finally, the advisor should have empathy and respect for farmers’ efforts.

Benevolence is also ‘mediated’ through specific actions and behaviors. Advisors must
initiate the establishment of communication, thus manifesting their interest in farmers.
Additionally, the advisor should put questions to farmers and visit their farm to see the
results of the implementation of the provided advice. Farmers appreciate an advisor’s
endeavors to provide tailor-made advice and devote substantial time to discuss with each
farmer. The above underlines the advisor’s interest in helping them. Farmers insist that
advisors should be on the farm, signaling their interest to them.

Integrity. With regard to ‘Integrity‘, farmers underlined that the advisor must treat
them fairly, servicing all farmers on an equal footing and irrespective of their farm size,
locality, etc. Moreover, advisors must be honest, transparent and accountable in their inter-
ventions. Additionally, integrity refers to reliable and predictable behavior in conjunction
to the farmer’s needs and values.

Integrity is ‘mediated’ through specific actions and behaviors. Trusted advisors are
honest and transparent through the provision of information to farmers about the expected
results of their interventions. Advisors should also be frank about a farmer’s mistakes and
dare to intervene when they notice them. Finally, advisors should transfer their knowledge
and explain their recommendations to the farmer. For farmers, advisors’ consistency and
predictable behavior is mainly shown through farm visits. Farm visits must be frequent,
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especially in the critical moments of the cultivation period. In the same vein, the advisor
must be available and promptly provide assistance, especially in case of crises.

4. Discussion and Conclusions

Our research in Ioannina Prefecture confirms, in the first place, previous findings
in the extension/advisory literature, albeit in a more systematic way. Moreover, our
research revealed mediators of trust, i.e., go-between ‘variables’ explaining the process
through which two ‘variables’ are related. This piece of work in progress will allow for the
better understanding of the degree to which farmers trust various types of agronomists
(public, private, company representatives) and other actors-as-advisors, and thus of their
(current and potential) role(s) in farmers’ micro-AKIS [5]. It may also assist in the design
of effective Innovation Support Services (ISS) in Greece. Furthermore, it may inform the
Higher Educational Institutes (agronomic universities) curriculum in terms of several
issues concerning future advisors’ skills and approaches. It may be of interest to find out
similarities or dissimilarities with farmers’ views elsewhere and under different AKIS.
Finally, this work aims to trigger more nuanced research on the topic of trust in advisory
relationships. A farmer-centric contribution to the theory of trust is needed vis à vis the
revival of the interest (in both research and policy orientations) for (plural but also inclusive
and impartial) advisory services.
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Abstract: The objective of this study is to investigate whether specific socioeconomic and attitudinal
factors impact consumer receptivity to sustainable food packaging, with a particular focus on edible
cups. A total of 1028 respondents completed an online questionnaire, and the data were analyzed
using descriptive analysis and binary probit regression. The results reveal that demographic factors,
such as household size and household economic position, have a positive influence on consumers’
intention to consume edible packages. Additionally, attitudinal factors were found to be significant,
with food technology neophobia negatively affecting consumers’ willingness to try edible cups, while
beliefs about the development of the sustainable packaging industry positively influence intention.

Keywords: sustainable packaging; edible cups; consumption intention; food technology neophobia
scale

1. Introduction

The increasing concern for environmental sustainability and the need to reduce plastic
waste have prompted researchers and food industry professionals to explore sustainable
food packaging options. Sustainable food packaging aims to minimize the negative im-
pact on the environment throughout the packaging’s life cycle, including its sourcing,
manufacturing, use, and disposal. As the demand for eco-friendly packaging grows, it
becomes crucial to understand the factors that influence consumers’ receptivity towards
sustainable packaging. This paper aims to investigate the various demographic and at-
titudinal factors that play a role in shaping consumers’ intention to adopt and consume
environmental-friendly packaging options, such as edible cups, using a binary probit
regression analysis.

Previous studies show that consumers have positive attitudes towards biodegradable
materials [1] and they highlight positive attitudes towards sustainable packaging alterna-
tives, including edible packaging [2]. Moreover, the literature indicates a positive willing-
ness to pay for more environmentally friendly food containers made from biodegradable
materials and sustainable packaging, in general [3,4]. Furthermore, consumer preferences
towards eco-friendly and edible packaging may vary based on individual characteristics
such as gender, age, education, and household size [5] as well as personal norms, attitudes,
and environmental concerns [6].

The findings of this study highlight the importance of considering both demographic
and attitudinal factors in understanding consumers’ intention to adopt and consume edible
cups as a sustainable packaging option, emphasizing the importance of targeted strategies.
In the next section, we present our data collection and questionnaire design. We then
present our results, and conclude with a discussion of our findings in the last section.
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2. Materials and Methods

Survey data were collected electronically using an appropriately structured question-
naire. The questionnaire was created on the Google Forms platform, due to the recent
COVID-19 pandemic, and was sent to a random sample of consumers during November
2020. The questionnaire was successfully completed by a total of 1028 consumers.

We created a questionnaire where at the beginning subjects were asked whether they
knew what edible food packaging is. After this, all subjects, regardless of their response to
the previous question, received information related to sustainable and edible packaging,
and they were asked whether they are willing to consume (yes or no) an edible coffee cup
produced from natural grain products. Besides the standard demographic information
(age, gender, education, household size, and income level), the questionnaire also assessed
the respondents’ fear of novel food technology that was evaluated by applying the Food
Technology Neophobia (FTN) scale [7].

We applied a binary probit model to reveal the demographic and attitudinal character-
istics of those who are more likely to consume edible cups. The dependent variable for the
probit analyses was the binary choice responses to the edible cup consumption question,
where a positive answer was taken as 1 and a negative as 0.

3. Results

Beginning with the descriptive analysis, we initially assess the profile of our sample
by considering a variety of observable characteristics of the subjects. The sample predom-
inantly consists of younger participants, with a majority being female. Furthermore, a
significant portion of the sample is pursuing a university degree. The reported household
economic position falls within the average range. Lastly, many of the participants are famil-
iar with the concept of edible packaging and hold the belief that the sustainable packaging
industry will experience growth in the near future.

As for the FTN scale, the measured scores ranged from 14 to 91, with an average score
of 45.27. The higher the score on this scale, the more likely it is the person to be afraid
to consume foods produced by novel food technologies. Figure 1 provides additional
insight, showing that the scores are clustered around and below the median. This suggests
that a significant portion of the sample can be categorized as food technology neophiliac,
indicating a higher tendency towards openness and acceptance of new food technologies.

 
Figure 1. Distribution of WTP responses.

Table 1 presents the results from the estimated probit regression analysis. The like-
lihood ratio chi-square value of 56.55, with a p-value of zero, indicates that our model
is statistically significant, suggesting that it fits significantly better than a model with no
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predictors. Regarding demographic characteristics, age, gender, and education do not
have systematic effects on consumers’ intention to taste edible cups made from natural
grain products. However, household size has a positive and statistically significant effect,
suggesting that consumers belonging to larger families are more likely to have the intention
to consume edible cups. Additionally, a good household economic position increases the
probability of consuming edible cups compared to a very bad economic position.

Regarding attitudinal factors, both food technology neophobia and beliefs about the
development of sustainable packaging industry play significant roles in shaping consumers’
behavior and their acceptance of innovative and sustainable packaging options, like edible
cups. Specifically, for each one-unit increase in the Food Technology Neophobia scale, the z-
score decreases by 0.01, indicating that consumers who are more afraid of new technologies
in food production are less likely to try an edible cup. On the other hand, consumers who
believe in the growth and advancement of the sustainable packaging industry in the near
future are more likely to have the intention to consume edible cups.

Table 1. Binary probit model estimates.

Coefficients Standard Errors

Constant 0.27 (0.74)
Age −0.01 (0.01)
Gender −0.1 (0.14)
Household size 0.17 ** (0.07)
Household’s economic
position

Bad 0.35 (0.37)
Average 0.45 (0.33)
Good 0.71 ** (0.35)
Very good 0.65 (0.45)

Education level
University student 0.45 (0.41)
University graduate 0.32 (0.42)
Master/Ph.D. student 0.68 (0.43)
Master/Ph.D. graduate 0.25 (0.44)

Knows about edible food
packaging −0.11 (0.14)

FTN scale −0.01 ** (0.01)
Development of sustainable
packaging industry in the near
future

0.8 *** (0.15)

N 1028
Chi-square 56.55
Prob > chi2 0.00

Notes: ** < 0.05, *** < 0.01.

4. Discussion and Conclusions

This study sheds light on the complex interplay between demographic characteristics
and attitudinal factors in shaping consumers’ intention to consume a sustainable packag-
ing option. The findings have important implications for businesses, policymakers, and
marketers seeking to promote sustainable packaging practices, enabling them to identify
consumer segments willing to consume edible cups. By recognizing the significance of
individual characteristics and addressing consumers’ concerns related to food technology
neophobia, businesses can better target their marketing efforts and design strategies to
increase the adoption of edible cups.

While this study contributes to the understanding of consumer behavior regarding
edible cups, it is important to note some limitations. The sample used is not representative,
and the design could be further extended to include other sustainable packaging options.
Future studies could consider factors such as cultural influences, pricing strategies, and
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sensory experiences to gain a more comprehensive understanding of consumers’ acceptance
and adoption of edible cups. Despite these limitations, our findings can be considered as a
first perspective on consumer receptivity for edible cups in Greece, which may foster future
studies in this field.
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Abstract: This paper investigates the implementation of innovation and the advisory needs of
farmers in agricultural holdings in Western Macedonia. The research carried out was divided into
two parts. Initially, we investigated how the programs under analysis related to innovation in
the agricultural sector, specifically with respect to the improvement plans that were implemented
in the region. Specifically, parameters such as age, gender, place of residence, and the types and
number of investments were examined. The analysis revealed farmers’ characteristics and the types
of their investments, in addition to their degrees of adoption of innovation and their attitudes towards
innovation. We also tried to clarify the reasons leading farmers toward innovation and the importance
of consulting services in their orientation towards innovative ideas.

Keywords: agricultural knowledge and innovation systems; productive investments for the modern-
ization of agricultural holdings; Western Macedonia; advisory services; sustainability

1. Introduction

Innovation is considered the heart of value creation for small businesses [1] and a
key strategy for improving productivity and promoting the sustainable use of resources,
and it is also a resilient tool for rural development (OECD, 2006–2013). Ref. [2] developed
agricultural innovation indicators to measure levels of innovation in the agricultural sector.
The overall research findings showed that the effort to innovate varies among agricultural
systems. Factors such as farm size and intensity as well as access to credit and agricultural
training appear to promote innovation. Profitable agricultural businesses are generally
more innovative [3]. Conversely, increasing age and working outside the agricultural sector
seem to hinder innovation [4]. Internal variables such as flexibility and adaptation have the
greatest influence on an agricultural enterprise’s propensity to innovate. Training levels,
the exchange of knowledge with research centers, and firm location have an impact on the
propensity to innovate [5], while technological progress and resource sufficiency improve
the quality of life of producers [6].

One the other hand, the agricultural sector faces challenges posed by climate change,
soil erosion, and biodiversity loss, as well as changing consumer preferences for food and
concerns about how it is produced [7]. Sustainability in agriculture has a positive impact
on opening markets and ensures that farmers can set affordable prices for the products
they sell and receive fair profits [8,9]. Productive investments for the modernization of
agricultural holdings are an important tool for supporting the agricultural sector with
investments that contribute to increasing competitiveness, the use of renewable energy
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sources (RES), and environmental protection. Western Macedonia constitutes an important
strength of Greece in terms of the production of agricultural products, even under difficult
conditions, due to its soil and climatic characteristics.

2. Methods

After reviewing the Greek and foreign literature, a questionnaire was created and used
as a tool to collect primary data on producers’ views on the investment plans concerning
their joining of the Regional Unit of Grevena. The investments that they proceeded to
make were funded by the AGRICULTURAL DEVELOPMENT PROGRAM (2014–2022)
and more specific for Sub-Measure 4.1.1 (concerning the implementation of investments
that contribute to the competitiveness of a farm) and Sub-measure 4.1.3 (concerning the
implementation of investments that contribute to the use of Renewable Energy Sources
(RES) and environmental protection).

Some of the sections that the questionnaire included concerned demographic char-
acteristics such as gender, age, marital status, and education level and factors that lead
to innovation related to consulting services. Additionally, there was a section regarding
farmers’ attitudes toward innovation as well as a specific section regarding the degree
of adoption of innovative technologies. Special reference was made to the barriers and
reasons preventing a farmer from adopting technological innovation. At the end of the
interview, the interviewees were asked about the main factor that prevented them from
participating in funding programs.

The starting point of factor analysis is to explore and identify the underlying dimen-
sions that lie behind the original variables in a set. In the case of our research, we studied
29 variables. Specifically, the innovation attitude, learning orientation, and market orienta-
tion factors consist of 6 subfactors, while the consulting services factor consists of 11.

The factor analysis was performed using the IBM SPSS statistics data editor program.
The variables were grouped into 5 factors, and they concern 67.7% (cumulative %) of

the sample. According to the data quality indicators of SPSS, we noted that the sample
can be considered adequate, as the value of the KMO index was equal to 0.826 > 0.50, and
the evaluation of the correlations between the variables allowed for factorial analysis, as
Bartlett’s Test of Sphericity had a value of p = 0.00 < 0.05

The extraction of the factors was conducted using principal component analysis, with
the aim of studying all existing variation in order to extract the largest percentage of
variation from the fewest possible factors. To extract the factors, the corresponding research
was based on the Guttman–Kaiser criterion, according to which selectable factors are those
with an eigenvalue greater than 1. The rotation of the factors is necessary as it allows for
the easier interpretation of the factors that emerge from the analysis.

The first factor, ‘Consulting services’, explains 36.45% of the total variance. It is char-
acterized by high correlation coefficients: (a) when a technical product does not perform
well, I analyze the reasons for the failure; (b) I receive technical advice from my suppli-
ers; and (c) I consult private geotechnical offices in the area so that I can implement the
best practices.

The second factor, ‘Innovation Attitude’, which explains 13.9% of the total variance,
shows a high correlation with the following parameters: (a) innovations improve the results
of my farm, (b) innovation is worthwhile, (c) adopting innovation is a useful decision, (d) I
am motivated to innovate, and (e) I am informed by private geotechnical offices about
research and innovation programs.

The third factor is called market orientation and explains 6.57% of the total variance.
The parameters that are highly correlated are as follows: (1) my pursuit of producing
cheaper products gives me advantages over other farms; (2) I look for new customers
every year; (3) customer satisfaction is the main goal of my farm; (4) I am interested in
my customers’ preferences for product quality and follow them during the production
process; (5) customers direct me with respect to which varieties to grow; and (6) my pursuit
of producing high-quality products gives me advantages over other holdings.
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The fourth factor, ‘Learning Orientation’, explains 6% of the total variance, and the
parameters for which it shows a high correlation are as follows: (1) I usually consult
universities and research centers, (2) I like to read magazines or other media from reputable
bodies about new crops or methods that I could introduce in my business, and (3) I take
part in research and innovation projects supported by public or private bodies.

Finally, the fifth factor, ‘Consulting services from the public’, explains 4.78% of the total
variance and shows a high correlation with the following parameters: (a) I am informed
by public geotechnical services about research and innovation programs and (b) I consult
public geotechnical services in this region to apply best practices.

3. Results and Discussion

The farmers that participated in a funding program (sub-measure 4.1.1 monopolized
the interest of farmers, as only 5% participated in sub-measure 4.1.3) were mainly people
between the ages of 35 and 60 (68%) and mostly men (67%).

Regarding the types of investments that were supported, the farmers were oriented
toward the acquisition of mechanical equipment (74.5%), meaning that they had either not
yet reached the level required to be able to use modern innovative technologies or practices
such as precision agriculture, the use of GPS, drones, weather stations, etc., or that they
might not have trusted such innovations or even known of their existence.

Regarding the attitudes of the farmers towards innovation, the results showed that
most of them considered innovation useful, finding that it improves the economic outcome
of a farm and simultaneously admiring people who proceed to adopt an innovation.

The research also showed that most of the sample was accustomed to being informed
by magazines and other media (websites and social media) of reputable organizations
while enjoying participating in exhibitions and seminars to discover new ideas and share
experiences with colleagues.

The processing of the farmers’ answers regarding consulting services showed that most
of them had a positive opinion of public extension services and the Common Agricultural
Policy (CAP). These factors allow agricultural holdings to innovate. In the contrary, farmers
do not consult universities and research centers, nor do they participate in research and
innovation projects. It also seems that the farmers in the sample were informed about
research and innovation programs as well as agricultural practices that they could adopt
mainly from the private sector and not from public geotechnical services.

Finally, it is worth mentioning that, according to the sample, the main barriers to
innovation adoption are purchase costs, lack of financing, lack of credit, and lack of equity.

In closing this section, it is worth mentioning that in the factor analysis, we studied
29 variables, which were finally grouped into five factors that concern 67% of the sample.
The factors resulting from the processing of the data are shown below:

1. Consulting services;
2. Innovation attitude;
3. Market orientation;
4. Orientation toward learning;
5. Consulting services from the state;

4. Conclusions

There is no doubt that innovation is considered the heart of value creation for small
businesses and a key strategy for improving productivity and promoting the sustainable
use of resources. Farmers need valid access to knowledge and information as well as
training and education. This is included in the framework of the European Union strategies
and should be facilitated by policies wherever advisory services play a very important role.

Investments in agricultural holdings are important tools for supporting the agricultural
sector, contributing to increasing competitiveness, the use of RES, and environmental
protection.
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Western Macedonia is an important strength of Greece in terms of the production of
agricultural products, even under difficult conditions, due to its soil and climatic charac-
teristics. Innovation is perhaps the answer to these difficulties, and for this reason, it was
chosen as an area of research.

In conclusion, farmers of Western Macedonia turned to traditional investments and
showed no specific interest in new innovative technologies. Nevertheless, the majority had
a very positive opinion and were in favor of innovation.

Perhaps this means that they have not yet reached the level required to be able to use
modern innovative technologies or practices such as precision agriculture, GPS, drones,
weather stations, etc. On the other hand, it may mean that they do not trust such innovations
or even know of their existence. The only thing that is certain is that their attitude towards
innovation should be investigated further.
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Abstract: Through a literature review and secondary research on the internet, the aim of this paper is
to investigate the dynamics of the internet presence of the producers, packers, traders, and online
sellers of PDO dried figs in the Kymi and Taxiarchi regions of the Evia Regional Unit, Greece. With
the use of big data, an attempt is made to identify internet users’ preferences concerning the dried figs.
Suggestions for improved internet presence that will match demand with supply can be subsidised
from EU regional development funds and contribute to the increase in internet sales of PDO Evia
dried figs.

Keywords: geographical indication products; online sales; PDO; dried figs; Evia

1. Introduction

Since 1992, the initiative providing the legislative framework for the certification
of geographical indication products in the European Union has been launched and is
continually improving. By the beginning of 2021, 3306 products with a geographical
indication had been registered in the European Union, with most of them relating to
countries in the European south. GI-certified products have more than doubled the added
value compared to the same products without GI certification, which contributes to the
improvement in the development of rural areas of the European Union [1].

The internet plays an important role in sales promotion. The online marketing of
products and services is an essential tool for rural development. Various methods have been
developed to evaluate the online presence of businesses, considering various criteria [2].
The integration of information technologies and online marketing practices by Greek
agribusinesses shows continuous growth [3].

The recognition of the importance of the production, promotion, and protection of
products with a geographical indication is among the priorities of the European Union
for the period of 2021–2027, as mentioned in the proposal (EC, 2022/0089 COD) of the
European Commission [4]. Protecting GI products at the online sales level has low success
rates and requires additional efforts and initiatives (Figure 1).

An attempt is made through this research to evaluate and optimize the integration
of the e-commerce of producers, packers, traders, and online sellers of the PDO dried figs
produced in the regional unity of Evia, at the areas of Kymi and Taxiarchis. To match
supply with demand and promote online sales, trends were explored in consumer searches
on the internet and digital social networks for GI products.
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Figure 1. Effectiveness of controls on GIs/TSGs. Source: Evaluation support study on GI/TSG [5].

2. Materials and Methods

The online sales promotion of PDO Evia figs was investigated through a secondary
research approach to evaluate the online presence of the 10 companies approved by ELGO
DIMITRA (as of September 2022) as beneficiaries of the PDO indication for Evia dried figs
production, packaging, and marketing. Using keywords for PDO Evia dried figs in English
and Greek, 18 additional online sellers were spotted on the first page of each search at
Google Search engine and were added to the evaluation [6].

The detailed assessment of the online presence of businesses was carried out by check-
ing the existence (grade 1) or not (grade 0) of 30 specific characteristics (X1 to X30) [7,8]. The
30 characteristics are: X1 = More than two languages; X2 = Information about the products
and services; X3 = Contact information; X4 = Information about the area;
X5 = Digital Map; X6 = Audiovisual material; X7 = Live Web Camera; X8 = Search En-
gine; X9 = Site Map; X10 = News feedback; X11 = Online Survey; X12 = Online Contact
Form; X13 = Weather Forecast; X14 = Traffic meter app; X15 = Frequently asked questions;
X16 = Useful Links; X17 = General Information; X18 = Available files for download;
X19 = Date/Time app; X20 = Events calendar; X21 = Calendar of Holidays and nominal
holidays; X22 = Share buttons; X23 = Social Media Profile; X24 = Forum; X25 = Rela-
tive to products information; X26 = Third party ads; X27 = Newsletter; X28 = RSS feed;
X29 = Member registration; X30 = Customization and security.

In the second stage of the research, the Google Trends tool was used to explore user
search statistics on Google Search Engine and YouTube for the keywords “Figs”, “Dried
Figs”, and “PDO”. Google Trends is used in scientific surveys for big data research [9]. The
generated results do not include searches performed within websites.

3. Results

The producers, packers, traders, and online sellers of Evia PDO dried figs that were
spotted in Google Search and were concluded at the assessment were are follows: Agri-
cultural Cooperative of Taxiarchis; Deli Carpous; Oxilipro; Cuma; Sykakymis; Kumilio;
Wikifarmer producer; Farmasarli; Askada; Food we love; Elliniko.ch; Xmesazontes pro-
ducer; Go healthy farmacy; Think bio store; Nomeefoods; Gr-ocery; Fromthenatureshop;
Brinkys organic groceries; Amalikerasmata; Foodtrails; Terrapura; Elenianna; Thefoodmar-
ket; Ubuy.ci; Mediterranean gourmet; Grecian purveyor; Lazada.

A summary of the evaluation for each one of the 30 characteristics examined is shown
below (Figure 2). The numbers vary between 0 (absent in all sites) to 28 (present in all sites).

Figure 2. The total of 30 assessment features identified across the 28 sites [1].
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Provision of information about the products offered (X2), the availability of photo-
graphic and audio-visual material (X6), the ease of navigation (X9), the provision of contact
information (X3), and the availability of online contact forms (X12) were the dominant
features identified in 89–93% of the websites (Figure 2).

Google Trend results for the keyword “figs” revealed a peak in the searches of the users
between August and September, shortly after the harvesting period of the figs (Figure 3).

 
Figure 3. Search for the term “figs” worldwide, November 2021–October 2022 [1].

Top searches in Google Search and YouTube are related to dried figs’ health benefits
and dried figs recipes (Figure 4).

Figure 4. Searches related to dried figs between November 2021–October 2022 [1].

4. Discussion

Only 3 out of 28 sites use more than two languages (X1), a feature that can increase
site traffic and boost online sales worldwide. Useful links (X16) can increase site traffic and
improve search engine optimization. Available files for download (X18), such as recipes,
nutrition value information, and dietary benefits of figs, can boost sales by matching
demand with supply. Company profiles on social media and “share” buttons on websites
(X22 and 23) have become essential features, taking into consideration the continuous
increase in social media usage. Relative to product information (X25) is a feature than can
be utilised to add nutrition value information and recipes for Evia dried figs.

GI products, such as the PDO dried figs of the regional unity of Evia, are associated
with specific geographical areas of the European Union. An increase in the demand for
Evia PDO dried figs on the internet can increase not only sales and, therefore, production
but can also create more opportunities for rural development. The use of live web cameras
(X7) at the figs’ cultivation sites (none found in research), the provision of information
about the area (X4), and the online presence of an up-to-date events calendar (X20) can
contribute to increasing tourism demand for the area. Increased tourist numbers at the area
can also boost PDO dried figs sales.

The European Union, recognising the importance of digital transformation for local
and regional development, has located distinct packages of funds for its less-developed
regions, such as the regional unity of Evia. The digital literacy of the dried figs producers
and the improvement in their internet presence can be subsidised by EU funds.
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Abstract: In this paper, the attitudes of veterinary students concerning the “factors driving their
entrepreneurial intentions” and the “effects of family and wider environment on starting a business”
were analyzed using Two-Step Cluster Analysis. A survey was conducted on 105 veterinary students
who were asked to indicate their “agreement” on certain individual issues. The analysis of the data
collected resulted in two students’ profiles with respect to the factors driving their entrepreneurial
intentions (“The cautious students” and “The reluctant students”), and in three students’ profiles with
respect to the influence of family and the wider environment on starting a business (“The conscious
students”, “The cautious and conservative students” and “The well informed and decisive students”).
The study’s findings could contribute to reinforcing the actions of educational institutions towards
targeted training of students on entrepreneurship/market issues.

Keywords: veterinary students’ attitudes; Two-Step Cluster Analysis; entrepreneurial intentions

1. Introduction

Entrepreneurship is a dominant element of economic growth, promoting business
innovation and technology adoption, creating new jobs and supporting the development of
managerial talents [1–4]. Particularly during economic recession, enhancing entrepreneur-
ship is an important tool of response [5] inversely related to unemployment [6,7], enabling
young people to create their own employment opportunities and develop business ideas [8].
On the other hand, the intensification of knowledge and the increasing importance of life-
long learning are shaping a particularly complicated employment framework.

In this context, the choice of professional career by veterinary graduates is an important
process that occurs mainly in the pre-degree stage, associated with a variety of work
opportunities. In Greece, the veterinary profession is expanding and the prospects for
employment are rather favorable due to the increasing demand for animal health and
medical care services [9]. Simultaneously, a shift of veterinarians towards the private
sector has been recently recorded [10], launching new market conditions and considerably
influencing the students’ entrepreneurial intentions.

Therefore, higher veterinary education institutions, in addition to the professional
knowledge provided, should be integrated into the curricula of concrete education/training
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on the entrepreneurial mindset and its role in establishing veterinary business ventures [4].
Entrepreneurship is not simply about setting up a business; it is primarily an entrepreneurial
mindset, in terms of the ability to identify opportunities, evaluate them, and take action
on those opportunities [11,12]. An entrepreneurial mindset is a combination of skills and
features that can be used to create new sustainable business, while not being afraid of taking
risks when needed [13]. Thus, entrepreneurial education/training would prepare veteri-
nary students with skills and knowledge to be potential entrepreneurs [14,15], enhancing
their entrepreneur intentions.

This study aims to investigate the entrepreneurial intentions of veterinary students and
to categorize students into homogeneous groups, with the belief that this could contribute to
developing targeted educational activities that would effectively guide students, enhancing
their career intentions.

2. Materials and Methods

A survey was conducted on 105 veterinary students who declared their agreement on
individual issues related to the “factors driving their entrepreneurial intentions” and the
“effects of family and wider environment on starting a business”. Four levels of agreement
were used and the respective scores were attributed.

The collected data were statistically analyzed with Two-Step Cluster Analysis (TSCA)
to identify possible students’ profiles with respect to the variables of interest. TSCA is an
exploratory multivariate method designed to identify natural groups of similar records
within a dataset [16,17]. The method uses an algorithm that handles both categorical and/or
continuous variables, and automatically determines the optimal number of clusters, based
on values of either the Schwarz’s Bayesian Criterion (BIC) or Akaike Information Criterion
(AIC) [18–21]. The log-likelihood distance measure is used for categorical variables [22].
The clustering criterion (e.g., the BIC) is calculated for each potential model solution and
the changes in BIC and in distance measure are assessed to determine clusters [17]. A
model’s “goodness” is assessed by the Silhouette coefficient of cohesion and separation,
with values >0.2 being acceptable [23–25].

3. Results and Discussion

Regarding the sample structure, 62.9% of the respondents were female, indicating an
increased female preference for the veterinary profession, which has also been reported by
Henry and Jackson [26] in the UK. In total, 81.9% of the students were ≤24 years old and
48.6% had work experience, while 23.8% and 17.1% of the students’ fathers and mothers,
respectively, were entrepreneurs/freelancers, approaching the national rate of 22% [27].

The TSCA on the “Factors driving respondents’ entrepreneurial intentions” resulted in
two clusters (48.6% and 51.4% of respondents), with ratios of sizes and silhouette measures
being satisfactory (Figure 1). The students’ attitude on the issue “I have skills to start a
sustainable business” is the most important (predictor importance: PI = 1.00) for cluster
formation, followed by issues “I can manage the process of setting up a business” (PI = 0.59),
“I know the practical details necessary to start a business” (PI = 0.55), and “It is easy to
start/run a business” (PI = 0.48). Work experience and gender affect the students’ attitudes,
contrary to their family’s residence and father’s profession.

The model outcomes revealed that the first cluster “The cautious students” consists
of students who to some extent agree that they have the skills to start a business (slightly:
76.5%; fairly: 23.5%), they could manage setting up a business (100.0%), they know the
practical details to start a business (88.2%) and that they would find it easy to start/run a
business (slightly: 60.8%, fairly: 21.6%; highly: 3.9%) (Figure 2).
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Figure 1. TSCA model summary and predictor importance of the “factors driving respondents’
entrepreneurial intentions”.

Figure 2. Input importance and cell absolute distributions of TSCA of the “Factors driving the
respondents’ entrepreneurial intentions”.

Women dominate the cluster (54.9%), the most frequent students’ age is ≤24 years
old and 56.9% of the students have work experience. The second cluster “The reluctant
students” includes students who do not believe that they have the skills to start a business
(96.3%), could manage the process of setting up a business (70.4%), know the practical
details to start a business (83.3%), would find it easy to start/run a business (81.5%), or even
that they could develop a business plan (83.3%). Women dominate the cluster (70.4%), the
most frequent age is ≤24 years old (81.5%), 59.3% of the students have no work experience
and 48.1% have a mother working in the public sector.
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Regarding the “Effects of family and wider environment on starting a business”, the
TSCA identified three clusters (37.1%, 27.6% and 35.2% of respondents), with satisfactory
ratios of sizes and silhouette measures showing a good fit of cluster quality (Figure 3). The
students’ attitude on the issue “Acceptance by parents of any decision to start a business”
is the most important (PI = 1.00) for cluster formation, followed by their attitudes on
issues such as “Acceptance by colleagues. . . ” (PI = 0.80), and “Acceptance by friends. . . ”
(PI = 0.44). Their mother’s profession and gender affect the students’ attitudes, contrary to
work experience.

 

Figure 3. Model summary and predictor importance of the TSCA of the “Effects of family & wider
environment on starting a new business”.

In particular, the 1st cluster “The conscious students” consists of students who believe
that starting a business would be highly accepted by their family (82.1%) and friends
(53.8%), and fairly (59.0%) by their colleagues (Figure 4). Women dominate the cluster
(69.2%), the most frequent age is ≤24 years old (89.7%), and 51.3% have work experience.
The 2nd cluster “The cautious and conservative students” consists of students expecting
moderate support from their family (100.0%), friends (75.9%) and colleagues (58.6%).
Women dominate the cluster (69.0%), 51.7% have no work experience and 44.8% have
fathers and 62.1% mothers working in the public sector. The 3rd cluster “The well informed
and decisive students” is composed of students expecting a high level of support from
their families, friends and colleagues to start a business. Women account for 51.4% of
the cluster, 54.1% have no work experience, and 29.7% have an entrepreneur/freelance
professional father.
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Figure 4. Input importance and cell absolute distributions of TSCA of the “Effects of family & wider
environment on starting a new business”.

4. Conclusions

The Two-Step Cluster Analysis resulted in two clusters, “The cautious students” and
“The reluctant students” regarding the factors driving students’ entrepreneurial intentions,
and in three clusters, “The conscious students”, “The cautious & conservative students”
and “The well informed & decisive students” regarding the influence of family and the
wider environment on starting a business. The segmentation of students highlights that the
majority of students appear skeptical about the concept of creating a sustainable business,
expressing uncertainty, perhaps due to the complex business framework in Greece. A high
rate of students declared ignorance about the procedures/practical details of setting up a
business, while family and the wider environment play a crucial role, affecting the potential
decision to start a business.

The study’s findings confirm the need for education/training of veterinary students
on business and marketing issues. Based on the described profiles, a response to these
aspects could be the implementation of targeted training seminars and workshops on
entrepreneurship and marketing issues. The integration of entrepreneurship education
with lectures on selected marketing and entrepreneurship issues, the organization of open
career-days with the participation of students and veterinary professionals, and visits to
relative business entities could be beneficial for the students, helping them to effectively
utilize the experience gained through their planned internships in livestock farms and
veterinary clinics.
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Abstract: The value of rearing indigenous animal breeds and cultivating local plant varieties is
extremely high in terms of regional economy and heritage preservation. The purpose of the present
research was to investigate the preferences and opinions of consumers in Western Macedonia re-
garding local varieties and indigenous breeds. For this purpose, an appropriate questionnaire was
designed and distributed to a sample of 80 consumers from Western Macedonia. The questions
combined the demographic, psychographic and institutional characteristics of consumers. According
to our findings, most participants recognize the importance of the conservation of indigenous animal
breeds and local plant varieties as well as the products derived from them. Additionally, a large
percentage showed a preference for these products for the purpose of supporting the local economy.
Nevertheless, particularly for indigenous animal breeds, despite the recognition of their high value
and need for conservation, only a small proportion of the participants could name some of the
indigenous breeds correctly. Conversely, this was not observed concerning local plant varieties, of
which participants were more aware. Thus, better promotion and overall better marketing could
enhance the recognition of these resources, emphasizing their high value.

Keywords: indigenous animals; local plants; Western Macedonia; consumer preference

1. Introduction

Biodiversity is the measurement of genetic variation, species diversity and ecosystem
diversity levels [1]. According to Sahney et al. [2], biodiversity is divided into four levels:
(a) taxonomic diversity (usually measured at the level of species diversity), (b) ecological
diversity (the level of ecosystem diversity), (c) morphological diversity (genetic diversity
and molecular diversity) and (d) functional diversity (which is a measure of the number of
functionally different species in a population). Greece includes 6600 species and subspecies
of angiosperm plants and more than 23,000 species of terrestrial and freshwater animals.
The breeding of indigenous animals and the cultivation of local plants are inextricably
linked to the social and economic life of each region. Native products are very important
for the diet as well as the economy of a region. The agricultural sector is an important
economic activity for the region of Western Macedonia. The purpose of this study was to
investigate the preference and opinion of consumers regarding local products derived from
indigenous livestock breeds and local plant varieties in the region of Western Macedonia.
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2. Materials and Methods

Research was carried out using questionnaires (N = 80). The questionnaires included
sections about (a) demographic characteristics, (b) psychographic characteristics and (c) in-
stitutional characteristics of the consumers. The above sections were created with the aim
to investigate the knowledge level concerning the breeding of indigenous animals and the
cultivation of local plants. Collected data were categorized using Excel 2010.

3. Results and Discussion

The majority of participants were women, with the largest percentage belonging to
the age group 26–44 and the population category of 5.000–20.000 inhabitants per city. In
addition, the educational level with the largest percentage was that of higher education fol-
lowed by high school diploma holders. Furthermore, the largest percentage corresponded
to the 801–1500 income per month category. The majority of the participants (90%) rec-
ognized the value of local plant varieties and indigenous animal breeds. Buyers were
triggered mainly by underlying factors when purchasing a new product. The main reasons
for consumers’ preference for local products were (a) contribution to the local economy,
(b) reasons of loyalty to employment policies in the local market and (c) saving resources
for future generations. In addition, the participants considered local products to be worth
their money and wholesome. Also, the majority of participants believed that (a) people
should buy local products rather than imported ones and (b) only products that cannot
be produced in Greece should be imported. In general, however, the participants did not
have basic knowledge regarding the status of indigenous animal breeds and animal-related
husbandry, a fact that was not observed in local plant varieties. Menger and Hamm [3]
report in their research that the participants possessed little awareness of issues concerning
animal diversity and sustainability, the risk of animal breeds’ extinction and conservation.
However, in Germany, the biodiversity and conservation of indigenous animals is a spe-
cialized sensitive topic [4]. The results of the study by Menger and Hamm [3] showed that
conservation plays a key role in the production of native products. According to our results,
in agreement with the aforementioned studies from other European countries, the labeling
and proper marking of local products would highly benefit the reliable recognition of local
resources, of both animal and plant origin (Figure 1).

Figure 1. Consumers’ agreement with labeling of local products.

4. Conclusions

The cultivation of local varieties of plants and rearing indigenous animal breeds may
contribute significantly to the strengthening of local economy. In addition, it enhances the
preservation of local heritage and the conservation of local genetic resources. The region of
Western Macedonia is associated with the cultivation of local varieties of plants and the
breeding of indigenous animals. Efforts should be conducted to achieve the better and
more reliable recognition of these products on the local and global market. Advertising,
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public relations and direct sales are among the proposed methods for effective promotion.
Marketing can be viewed as an organizational function and a set of processes for creating,
delivering and communicating the nutritional value of local products to customers. The
organization of events with the purpose of promoting and advertising local products to the
wider public is another useful proposal.

Author Contributions: Conceptualization, I.A.G.; methodology, D.K.; software, V.M.; validation,
I.A.G.; formal analysis, M.T.; investigation, M.T.; resources, M.T.; data curation, K.M. and A.R.;
writing—original draft preparation, D.K. and V.M.; writing—review and editing, A.R., K.M. and
I.A.G.; visualization, M.T.; supervision, I.A.G.; project administration, I.A.G.; funding acquisition,
K.M. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of University of
Western Macedonia (protocol code 154/2023-01.02.2023).

Informed Consent Statement: Not applicable.

Data Availability Statement: All data of this research are available after communication with the
corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. United National Research Council (US) Committee on Noneconomic and Economic Value of Biodiversity. Perspectives on
Biodiversity: Valuing Its Role in an Everchanging World. Washington (DC): National Academies Press (US); 2. What is
Biodiversity? 1999. Available online: https://www.ncbi.nlm.nih.gov/books/NBK224405/ (accessed on 14 January 2024).

2. Sahney, S.; Benton, M.J.; Ferry, P. Links between global taxonomic diversity, ecological diversity and the expansion of vertebrates
on land. Biol. Lett. 2010, 6, 544–547. [CrossRef] [PubMed]

3. Menger, A.; Hamm, U. Consumers knowledge and perceptions of endangered livestock breeds: How wording influences
conservation efforts. Ecol. Econ. 2021, 188, 107117. [CrossRef]

4. Sponenberg, D.P.; Martin, A.; Couch, C.; Beranger, J. Conservation Strategies for Local Breed Biodiversity. Diversity 2019, 11, 177.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

91



Citation: Alexaki, E.; Dimitriadis, I.;

Michalis, E.; Giatra, C.-E.; Ragkos, A.

Evaluation of the Certification

Procedure of Farm Advisors in

Greece. Proceedings 2024, 94, 23.

https://doi.org/10.3390/

proceedings2024094023

Academic Editor: Eleni

Theodoropoulou

Published: 23 January 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

proceedings

Proceeding Paper

Evaluation of the Certification Procedure of Farm Advisors
in Greece †

Ekaterini Alexaki 1, Ioannis Dimitriadis 1, Efstratios Michalis 2,*, Christina-Eleni Giatra 2 and Athanasios Ragkos 2

1 Directorate of Development and Extension, General Directorate of Quality Assurance of Agricultural
Products, Hellenic Agricultural Organization–DIMITRA, 111 45 Athens, Greece; kalexaki@elgo.gr (E.A.);
idimitriadis@elgo.gr (I.D.)

2 Agricultural Economics Research Institute, Hellenic Agricultural Organization-DIMITRA,
111 45 Athens, Greece; chrgiatra@gmail.com (C.-E.G.); ragkos@elgo.gr (A.R.)

* Correspondence: efstratiosmichalis@gmail.com
† Presented at the 17th International Conference of the Hellenic Association of Agricultural Economists,

Thessaloniki, Greece, 2–3 November 2023.

Abstract: Farm Advisory constitutes one of the most important tools to support rural development
in the European Union and is also an integral part of Agricultural Knowledge and Innovation System
(AKIS). The purpose of this paper is to present the results of the evaluation of the two calls for
certification of Farm Advisors in Greece, which were addressed to individuals. The evaluation was
based on a questionnaire survey of candidates who participated to the online certification procedure.
The analysis is based on descriptive statistics methods and shows that overall most respondents
were satisfied with most Modules, although they suggest to provide better links between scientific
evidence and practical applications. Although there are serious limitations that do not permit to
draw generalized conclusions, the evaluation procedure pointed out specific domains that require
improvements and, especially, that a more robust evaluation system is required.

Keywords: Agricultural Knowledge and Innovation System (AKIS); questionnaire survey;
training material

1. Introduction

Farm Advisory constitutes one of the most important tools to support rural devel-
opment in the European Union and is also an integral part of Agricultural Knowledge
and Innovation System (AKIS) [1]. Farm Advisors are qualified to give farmers sound
advices on a variety of issues, including but not limited to land eligibility, conditionality,
and scheme applications. They can also assist farmers in meeting their obligations and
avoiding financial penalties under EU and national funded Schemes [2].

Under Article 15 of Reg (EU) 1305/2013, Greece programmed two out of the three
possible options for the 2014–2020 period, i.e., advisory services provision (Sub-measure 2.1
of the Rural Development Programme (RDP) of Greece “2014–2020”), and training of Farm
Advisors (FAs) (sub-measure 2.3) [3,4]. Advisory services measures (art. 15—Measure 02
of the RDP) and co-operation/innovation (art. 35 and 56—M16 of the RDP) were also put
into place with a broader application field, while the budget allocated to Advisory Services
Measure 2 was more than double compared to the 2007–2013 period [4,5].

Based on this framework and also on the FA legislation under Reg (EU) 1306/2013,
the Greek Ministry of Rural Development and Food established a new framework in 2018
(Decision 163/13692/1 February 2018 of the Minister of Rural Development and Food),
by means of which the Hellenic Agricultural Organization (ELGO)-DIMITRA was the
designated Organization for training, certifying, and controlling FAs [6,7]. At its core was
the introduction of the National Registers of certified FAs and advisory bodies, which
were put under the responsibility of the ELGO-DIMITRA. With their certification and their
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registration in the Register of Agricultural Advisors of ELGO-DIMITRA, the national Farm
Advisory Service (FAS) was effectively put into operation, thus fulfilling an institutional
obligation for Greece and also introducing an important development driver for the support
of Greek farmers. In addition to the existing legal framework, the new Law 5035/2023
states that one of the objectives of ELGO-DIMITRA is “. . . the advisory aid of famers”,
while the responsibilities of ELGO-DIMITRA include “. . . the design, organization and
implementation of education, training and information activities” (Article 4) [8]. Under the
new legal framework, the General Directorate of Strategic Advisory and Rural Development
is also introduced.

FAs can be certified in up to ten (10) of the following thematic fields (modules),
depending on their specialization:

• Module 1. Cross Compliance—good agricultural and environmental conditions.
• Module 2. Requirements for implementing Article 11 of the Water Framework Directive.
• Module 3. Requirements for implementing Article 55 of Regulation (EC) No. 1107/2009,

in particular compliance with the general principles of integrated pest management as
referred to in Article 14 of Directive 2009/128/EC.

• Module 4. Climate change mitigation and adaptation.
• Module 5. Organic farming.
• Module 6. Modernization of agricultural farms—improvement to

sustainability—competitiveness.
• Module 7. Risk management in agriculture and animal husbandry.
• Module 8. Implementation of standards for workspace safety.
• Module 9. Management of rural environment—integrated management in agricultural

production. Part 2: Requirements for the application in crop production (national
standards AGRO2).

• Module 10. Advisory for young farmers: farm management; cooperation and market
access; regulatory obligations; new technologies.

The certification is of indefinite duration in compliance with the obligations arising
from relevant EU and national legislation.

The certification and registration of FAs in the Register of ELGO-DIMITRA is subject to
the successful attendance of a training program (Decision No. 163/13692/01.02.2018 of the
Minister of Rural Development and Food) [9]. Until 2023, ELGO-DIMITRA has published
three Calls for the expression of interest for certification as FAs (two for individuals—2018
and 2021—and one for legal entities—2021) [10–12]. Candidates followed the program
exclusively on an e-learning platform, through which they had access to the thematic fields
they applied for and also to training material (an e-book) [13]. After the completion of each
thematic field, trainees were evaluated with an online test, which included multiple-choice
questions and true/false statements. Participants were graded on a scale of 0 to 100%, and
a minimum score of 75% was required in order to successfully finalize the attendance of
the training (with the possibility for a re-evaluation).

In both Calls, the success rates of participants were over 95% for all thematic fields,
while participation was 87% in the first Call and 78% in the second. As a result, by the end
of October 2022, 3980 individuals were registered as FAs, most of which were agronomists
(63.8%), followed by agricultural technologists (various expertise) (21.8%), foresters (3.9%),
and veterinarians (2.3%), while the remaining ones came from several other backgrounds.
Additionally, 98 legal persons were registered.

The purpose of this paper is to present the results of the evaluation of the two Calls
that were addressed to individuals. The evaluation is based on a questionnaire that was
addressed to all participants.

2. Methods

During the posting week of each thematic field, an evaluation questionnaire was sent
to participants along with the training material. The questionnaire included the following
eight closed-ended questions (evaluation items): clear, complete content; structure and
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organization of content; modern—topical knowledge; links between scientific knowledge
and practice; suitability for e-learning; met expected results and training needs; effective-
ness of the training method; and general impression. Participants could answer using a
five-point Likert (1–5) scale (1 = not at all; 2 = a little; 3 = quite a bit; 4 = a lot; 5 = very much).
In addition, during the first call, an open field was available to respondents, where they
were free to record their observations and comments about the certification process. In the
second Call, it was obligatory for all participants to fill out the questionnaire and submit
it after the examination test, while in the first one, this was optional. In both Calls, the
evaluation process was fully anonymous. The analysis was based on descriptive statistical
methods (means).

3. Results and Discussion

In total, only 867 responses were received in the first Call (for all sections), and
8358 responses (average 836/module) in the second Call (obligatory in both Calls; the same
person may have answered more than once, but in each case in the context of a different
section). This difference does not allow to make comparative assumptions and conclusions.
However, some basic observations can be derived, which are useful for future Calls.

• The small number of responses on the first Call compared to the second implies that
candidates were not highly motivated to share their comments about the process. It is
also interesting to note that while 218 people participated in the evaluation of the first
Module, in the following ones only 60–111 responses were received.

• The section of trainees who were satisfied with all eight evaluation items (rated 4 or 5)
increased in size in the second Call (from slightly over 50% to more than 67%), while,
similarly, negatively satisfied trainees (rated 1 or 2) were between 10 and 20% per
Module in the first Call but less than 10% in the second.

• All average scores per Module were higher on the second Call compared to the first.
• In the first Call, Modules seven and eight received the highest scores among all

Modules in four and two items, respectively. In the second, Modules five and eight
received the highest scores in four and three items, respectively. On the other hand,
Modules 9 (first call) and 6 (second Call) were ranked the lowest for all eight items.

• While participants recognized that the program was characterized by “modern and
up-to-date knowledge”, the lack of connection between scientific knowledge and
practical application was identified as a key problem in both Calls.

4. Conclusions

The results of descriptive statistics capture some indicative trends in participants’
opinions. However, there are serious limitations that do not permit drawing generalized
conclusions. First, the sociodemographic characteristics of respondents were not recorded
(e.g., age, gender, specialty, and employment status), which does not allow us to draw
conclusions for different disciplines or professional backgrounds. Second, most qualitative
observations and comments (in text form) that were submitted do not refer to specific
parts of the evaluation and thus do not allow for the drawing of relevant conclusions.
Given these limitations, the following actions could contribute to the improvement of the
evaluation but also of the whole certification process:

1. A more robust evaluation procedure, with a redesigned questionnaire to include more
questions and respondents’ sociodemographic profile.

2. Improve the links between the training material and practical applications (interactive
exercises, audiovisual demonstration material).

3. Regular update of the content of all Modules; revision of existing or addition of
new ones.

4. A post-certification survey of registered FAs.
5. Development of a monitoring system for the action in order to record the professional

activities of FAs.
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Abstract: Agricultural cooperatives have an important role in supporting agricultural development
and improving the well-being of their members. They provide farmers with financial and social
security, as well as fostering an environment that is supportive of collective actions. This study
aims to assess the economic and social safety of female cooperative members by looking at their
experiences and perceived improvements over time. It examines how gender dynamics, social capital,
and cooperative engagement affect women’s perceptions of economic and social security through
field surveys and structured interviews. According to the preliminary findings, active engagement
in cooperatives improves women’s feelings of social security, belonging, and empowerment. They
might not be as confident in their ability to make economic judgments due to societal prejudices,
resource access restrictions, and cultural norms. This study emphasizes the potential of women
to break down traditional gender norms and obstacles as well as the economic gains associated
with cooperative activity. These findings provide empirical support and inform efforts to promote
empowerment and gender equality in agricultural cooperatives.

Keywords: agricultural cooperatives; women; social security; economic security

1. Introduction

Agricultural cooperatives are collective actions and remarkable business models that
have been an integral part of the agricultural sector, offering numerous benefits to their
members. These cooperative groups play a crucial role in improving the well-being of their
members while also enhancing the value and development of agriculture [1]. They serve as
socioeconomic institutions that give farmers the chance to work together, overcome the
challenges they face, and address problems as a group [2]. Agricultural cooperatives do
this by establishing a positive environment that promotes cooperation, offers necessary
tools and resources, and aids in the development and success of individual farmers [2–4].

An important aspect of a cooperative membership is the sense of economic and social
security it offers to its members. Economic security includes aspects like financial stability,
access to input and output markets, an improvement in bargaining power, and income
protection [5]. Social security is the result of strong social relationships, mutual trust, and
a sense of community within the cooperative, which creates a support system that may
offer emotional and social assistance when necessary [6,7]. For evaluating the cooperatives’
success in achieving their goals and promoting the well-being of their participants, it
is essential to comprehend the level of economic and social security provided to the
cooperative members.

This study focuses on evaluating the female members’ social and economic safety
in two agricultural cooperatives in Northern and Southern Greece. Our specific research
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objective is to determine whether women, as members of the agriculture cooperative, feel
economically and socially secure as a result of their participation and to investigate any
acknowledged improvements to their social well-being over time.

2. Theoretical Framework and Research Questions

A cooperative is a user-owned and user-controlled business from which benefits are
derived and distributed on the basis of use [8]. Based on this principle of cooperatives, it is
clear that collaboration and social ties between the members are important factors in the
cooperative’s success. In fact, while farmers have many economic reasons to establish a
cooperative, a high amount of social capital among the potential members initiates their
cooperative actions [6]. This results in members developing expectations regarding the
advantages or outcomes that they believe they will receive from joining the cooperative [9].
Their expectation can regard both their financial performance and their social interactions,
which drives the sense of belonging to a community.

In Greece, the family is a very important institution, emphasizing the value of mutual
obligations within kinship and marriage bonds. These elements have a big impact on
women’s overall position in the agri-food industry. There is broad agreement that gender
continues to influence who leads agricultural cooperatives and who represents farmers
in political discussions. The greater involvement of women in farm decision making
throughout time has resulted in a favorable change [10]. Their participation in cooperatives
strengthens their position within their local society [11], and this is why we wanted this
study to target a group of female members of agricultural cooperatives.

Through this research, we aimed to investigate how these women view the connection
between their gender and their position in the workforce. More specifically, our research
questions were as follows:

• To what extent do agricultural cooperatives act as platforms for women’s economic
and social empowerment?

• How does women’s active involvement in agricultural cooperatives affect their overall
sense of economic and social security?

• Can women overcome societal barriers and traditional gender norms through active
engagement in agricultural cooperatives?

• Does the economic well-being of women benefit from their significant contributions to
the agricultural sector through active engagement in agricultural cooperatives?

Thus, the main objective of this paper is to provide empirical evidence by answering
the above questions.

3. Methodology and Sampling

Because of the lack of statistical or previous research on this topic in agricultural
cooperatives in Greece, qualitative analysis was used. Two agricultural cooperatives in
Greece—one in the North (Amyntaio) and one in the South (Santorini)—were chosen for
their sizeable proportion of female members and cooperative coiling activities, allowing for
a comparison of mainland and insular regions.

From each cooperative, a total of 20 questionnaires were gathered to evaluate the
economic and social security drawn from 20 women among 36 Amyntaio AC members
and 20 out of 68 women among Santorini AC members. Purposive sampling was used in
the study to pick cooperatives and individual farmers, and both qualitative and statisti-
cal methods, such as the SPSS analysis, cross-tabulation, and graph analysis of member
profiles, were used for data analysis. Between July and September 2022, semi-structured
questionnaires were used to collect primary data focused on demographics and 5-point
Likert scale inquiries. The variables included the size of the farm enterprise, the age of the
farm, the degree of specialization in farm activities, profitability, gross income, subjective
norms, challenges, and cooperative experiences in order to determine what influences
members’ sense of security.
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4. Results

In both Amyntaio and Santorini cooperatives, female members, averaging around
41 years old with similar years of cooperative membership (around 12 years) but varying
farm sizes (Amyntaio: 23.55 acres, Santorini: 14.9 acres) were included. Leadership roles
were limited in both the cooperatives (Amyntaio: 80%, Santorini: 85% have not held
leadership positions), but active participation in cooperative activities was high (Amyntaio:
75%, Santorini: 70%). Women viewed the two cooperatives positively, and they seemed to
empower them both economically and socially. Notably, they both perceived their economic
empowerment to a very big extent and their social empowerment as positive, with women
in Santorini appearing more socially empowered (Figures 1 and 2).

 
Figure 1. Economic empowerment.

 
Figure 2. Social empowerment.

Also, women’s active participation and engagement in the cooperatives’ activities
seemed to foster their economic growth and improve their social standing (Figures 3 and 4).

 
Figure 3. Economic empowerment—active participation in Amyntaio (left) and in Santorini (right).
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Figure 4. Social empowerment—active participation in Amyntaio (left) and in Santorini (right).

Moreover, a few social barriers were faced based on gender biases in Amyntaio (70%),
but more were faced in Santorini (85%) within the context of the cooperative, which they
believed had a changing perception over time (Figures 5 and 6).

 
Figure 5. Social barriers/gender biases.

 

Figure 6. Changing perception of gender in agriculture over time.

Finally, they seemed to be overall satisfied financially by their engagement in the
agriculture cooperatives as they received, to a large extent, economic benefits from them
(Figures 7 and 8).

 
Figure 7. Satisfaction with financial stability.
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Figure 8. Economic benefits.

5. Conclusions

It is considered that cooperatives have been recognized as important platforms for
women’s economic and social empowerment. Women who actively participate in agri-
culture cooperatives report a heightened sense of both economic and social security
(Figures 1 and 2). Through their active participation, women gain a stronger sense of
belonging and empowerment within their communities, which contributes to their overall
social security. Due to obstacles like restricted access to resources, cultural norms, and
societal expectations, women’s confidence and perceived agency in making economic
decisions have been impacted. Biases against women may prevent them from participating
fully in agriculture cooperatives and affect how secure they feel financially.
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Abstract: The aim of this research is to estimate the fixed costs of the maintenance of draft horses in a
low-input farm. Research has revealed that in the investigated case, the fixed costs of maintenance of
three draft mares were EUR 5115.39 annually, with human working hours having the greatest share
of 73.6%. Income from sales of foals partially offsets the total fixed costs, thus virtually lowering the
costs to the level of EUR 1215.39 annually. At the investigated farm (operating on 1.3 ha of arable field
crops), the fixed costs per worked arable area were very high, amounting 934.92 EUR/ha, mainly
because of little total arable area worked. The theoretical capacity of horse-powered farming with
three mares historically was 15 ha, and at such an area, the fixed costs per hectare would fall to the
acceptable level of 81 EUR/ha. However, the acceptance of horse-powered farming could face much
hesitance, mainly because it is a labor-intensive way of farming, far from the attitudes of modern
people. Personal inner transformation might help make this option more attractive.

Keywords: low-input farming; animal work; fixed costs; personal inner transformation

1. Introduction

In the light of need for lesser reliance on fossil energy resources, as well as for lesser
environmental impact, horse-powered farming might offer a fairly sustainable option.
Namely, draft horses are being fueled with fodder, which comprises organic compounds
rich in energy captured from recent photosynthesis [1]. Moreover, this fodder is produced
close to the place of consumption, most often at the same farm where it is utilized, thus
avoiding distant transport. Technology for producing the fodder is quite simple and cheap,
as are the horse-drawn implements used in traditional farming. Horse-powered agriculture
also offers the benefits of lessening soil compaction, which has become a serious problem in
arable farming [2], thus helping farmers to recover the soil capacity for water accumulation
and improve the drought resistance and soil fertility [3]. Despite the obvious attractiveness
of animal-powered farming, there are many economic issues unknown to modern decision
makers in the farming sector. Among the issues certainly are the fixed costs, in this case
related to the maintenance of draft horses on an annual basis. These costs include the feed
costs, watering, housing (shelter and fencing), and care. The aim of this research is to reveal
the fixed costs of draft horse maintenance in a small family farm near Požega, Croatia.

2. Materials and Methods

Data for conducting this research have been obtained by on-farm observations of horse
feeding, care, and work, and from the records of the investigated family farm near Požega
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(in the hilly region of the central Slavonia, Croatia). The farm constantly (in the long run)
keeps three mares of the Croatian Heavy Draft Horse Breed (average body weight of about
650 kg/head), and raises three foals each year. Foals are being sold each year after weaning
(at the age of 7 months) as a source of income or, in some circumstances, are kept on the
farm for the replacement of an old mare (rarely). Mares on the farm usually give a draft
force for powering the field agrotechnical operations on the entire 1.3 ha of arable land (for
soil preparation, seeding and the cultivation of oats, maize, and green-manure crops, like
crimson clover and brassicas), for transport of hay and manure and, on some occasions,
for pulling a carriage in wedding procession. Forages fed to horses come from the nearby
abandoned grasslands and lucerne crop (hay for winter feeding and fresh green herbage
for summer feeding), at virtually no cost, since the use of the meadow and lucerne was
free, whilst the oats come from their own oats crop. The costs of mowing the meadow, hay
gathering, baling and transport of bales amounted for total of 13 EUR/220 kg round bale
in the year 2022, which equals 0.052 EUR/kg of hay. The meadow gives between 38 and
60 bales of hay annually, depending on the year. The cost of the oats is assumed to be equal
to the average market price during period from the last harvest to the forthcoming harvest
in July 2023, which was 0.30 EUR/kg. The cost of working hours of the farmer is assumed
to be equal to the per-hour net Croatian average salary (1094 EUR/month, with 21 working
days of 8 h per day [4]), which amounts for 6.51 EUR/hour. The average Eurodiesel fuel
price was assumed to be 1.40 EUR/l.

3. Results

During the winter season (from mid-October to mid-March), the horses are kept in
the winter coral, with a shelter near the farmer’s home (a distance about 150 m) and,
therefore, it took only one hour daily (Table 1) for the farmer to serve the fodder and water
to the horses, and to take care of them (grooming, checking the fencing, checking their
health). During the summer season (from mid-March to mid-October) the horses are kept in
summer coral near the orchard, meadow, and small arable field of the farmer (the distance
from farmer’s home is about 2.5 km). During the summer period, the farmer needed two
hours daily (Table 1) to get to the meadow or lucerne crop, to mow the fresh herbage, to
load the herbage into a private van, to take and serve it to the horses, for watering, care for
the horses, and for checks of the fencing.

Table 1. Daily consumption of fresh herbage, hay, and oats, working hours spent by the farmer, and
the related monetary costs for the three mares (in winter) plus three foals (in summer).

Winter Period Summer Period

Daily Consumption and Costs Total Per Mare Total EUR Total Per Mare and Foal Total EUR

Hay consumption (kg) 73 24 3.80

Fresh green herbage (kg) 300 100 0.00

Oats consumption (kg) 6 2 1.80 6 2 1.80

Farmers working hours (h) 1 0.33 6.51 2 0.67 13.02

Diesel fuel for private van (l) 0.4 0.13 0.56

Total daily 12.11 15.38

The total costs during the summer period were much greater than during the winter
period (Table 2), due to the longer period of summer feeding, and doubled the farmer’s
working time spent on serving the horses, mainly because of the time needed for everyday
mowing and transporting the herbage to the summer coral.
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Table 2. Annual consumption of fresh herbage, hay, and oats, working hours spent by the farmer,
and the related monetary costs for the three mares (in winter) plus three foals (in summer).

Winter Period Summer Period

Seasonal Consumption and
Costs

Total Per Mare Total EUR Total Per Mare and Foal Total EUR

Hay consumption (kg) 11,096 3699 576.99

Fresh green herbage (kg) 63,900 21,300 0.00

Oats consumption (kg) 912 304 273.60 1278 426 383.00

Farmers working hours (h) 152 51 989.52 426 142 2773.00

Diesel fuel for private van (l) 85.2 28.4 119.28

Total seasonal 1840.11 3275.28

Total annual 5115.39

The farmer’s working hours resulted in the greatest share in the total annual costs of
three draft mares’ maintenance (Figure 1), followed by cost of oats, hay, and diesel fuel.

 
Figure 1. The share of various costs in the total annual cost of maintenance of the three draft mares.

The income from the foals depends on the sex of the foals. Namely, males are sold for
1000 EUR/head, whilst females for 1600 EUR/head. Under the assumption that the ratio
of male: female is 1:1, then the average income per foal would be 1300 EUR/head, which
totals EUR 3900 annually per three mares. The income from the sales of foals partially
offsets the total annual costs of keeping the draft mares, so the rest of EUR 1215.39 should
be charged to the use of the mares in field work, i.e., agrotechnical operations. On the
investigated farm, these three draft mares give the draft power for cultivating 1.3 ha of
arable land, thus giving an average fixed cost of 934.92 EUR/ha. This can be deemed as
relatively high when compared to the average value of field arable crops, like maize, wheat,
and oats (between 1000 and 3000 EUR/ha), but in the case of the studied farm, it is because
the farm operates on a small area. Under the assumption that a well-trained pair of horses
can give power to up to 15 ha of field crops, the fixed costs diminish with an increase in the
farm size, down to 81 EUR/ha for a farm size of 15 ha (Figure 2).
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Figure 2. Projected fixed cost per ha, depending on the farm size.

4. Discussion

Despite the fact that fixed costs can be lowered to an acceptable level with an increase
in the farm’s arable area (up to the historical maximum of 15 ha per pair of draft horses),
the acceptance of horse-powered farming could face much hesitance, mainly because it is a
labor-intensive way of farming, far from the attitudes of modern people. Personal inner
transformation [5] might help make this option more attractive.
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//dzs.gov.hr/vijesti/prosjecna-mjesecna-neto-placa-za-sijecanj-2023-iznosila-je-1-094-eura/1486 (accessed on 15 June 2023).

5. Woiwode, C.; Schäpke, N.; Bina, O.; Veciana, S.; Kunze, I.; Parodi, O.; Schweizer-Ries, P.; Wamsler, C. Inner transformation to
sustainability as a deep leverage point: Fostering new avenues for change through dialogue and reflection. Sustain. Sci. 2021,
16, 841–858. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

106



Citation: Gantner, V.; Jožef, I.;

Gantner, R.; Gregić, M.; Steiner, Z.
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Abstract: Aiming to determine the prevalence of mastitis and its consequences on milk production,
3,953,637 test-day records of Holstein cows (period 01/2005 to 12/2022) were analyzed. The obtained
analyses indicate differences in mastitis prevalence and the consequences on successive milk produc-
tion depending on herd size. The lowest mastitis prevalence was observed on the largest farms (>500),
while the most pronounced recovery potential was observed for farms with 200–500 cows. Higher
mastitis prevalence and lower recovery potential observed at smaller farms indicate the necessity of
education and knowledge transfer to those farms.

Keywords: mastitis prevalence; Holstein breed; somatic cell count; daily milk yield

1. Introduction

One of the most expensive and frequent disorders on a dairy cattle farm is the inflam-
mation of the udder or mastitis. The prevalence of mastitis could occur in a subclinical or
clinical form, including a set of various changes in the animal’s udder and the deteriorating
overall health status of an animal. This could be caused by bacterial infections, mechanical
injuries or irritation (inadequate milking), inadequate hygiene, etc. Furthermore, mastitis
prevalence is correlated with the use of antibiotics and considerable financial loss due to
a decline in the quality and quantity of milk [1]. In addition, mastitis prevalence has a
negative effect on the environment by increasing GHG emissions from dairy farms [2]. The
application of various mastitis detection methods and the prevention of mastitis prevalence
represents an efficient way of enabling economically and environmentally satisfactory dairy
farming. Study [3] stated that mastitis prevalence damages the udder tissue, resulting
in a raised somatic cell count (SCC). Therefore, SCC, as an integral parameter in regular
milk recording, could be used as an accurate indicator of mastitis prevalence without any
additional cost [4,5].

Due to the increasing significance of the prevention of various disorders/diseases in
dairy cattle, this research aimed to determine mastitis prevalence and its consequences on
milk production in the Holstein population considering farm size.

2. Methods Section

After logical control, the analyzed data set consisted of 3,953,637 test-day records of
Holsteins referring to the period 01/2005 to 12/2022. The daily somatic cell count (SCC) was
used as a mastitis indicator (healthy animals (SCC < 200,000/mL) for cows at mastitis risk
(SCC = 200,000–400,000/mL) and cows with mastitis (SCC > 400,000/mL)). The prevalence
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was defined as the percentage (%) of cows in each class from the total population (analysis
was performed considering herd size). For the analysis of the mastitis consequence, only
cows with determined mastitis (SCC > 400,000/mL) were considered. The daily milk
yield on the day when mastitis was detected was taken as a reference value. The mastitis
index was defined concerning the number of days after mastitis as follows: D-0 (detecting
date), A-1 (within 35 days), A-2 (36–70 days), A-3 (71–105 days), and A-4 (>105 days). The
effect of mastitis on successive milk production was tested using the MIXED procedure
of SAS [6] with a statistical model that included the effects of lactation stage, parity, age
at first calving, the milk recording season, and mastitis index. The statistical analysis was
performed separately for each herd size class (<5, 5–10, 10–50, 50–200, 200–500, >500 cows).

3. Results and Discussion

The prevalence of healthy cows at mastitis risk and cows with mastitis concerning the
farm size is presented in Figure 1. The highest percentage of healthy animals was observed
for the largest farms with more than 500 cows in lactation at the amount of 73.6%, while
the highest percentage of animals at risk and with mastitis was observed in farms with less
than 5 cows (16.5%; 27.8%). Furthermore, there was a visible trend of an increase in the
risk of mastitis and mastitis prevalence depending on the number of animals in lactation,
i.e., with increasing farm size as the prevalence decreased. The observed trend could be
explained by significantly better management strategies (higher level of investments in
equipment, knowledge, feeding quality, etc.) and the higher genetic potential of animals in
production on larger farms.

 

Figure 1. Prevalence of mastitis in Holstein cows depending on farm size.

Estimated differences in the quantity (kg) and value (euro) of milk at successive milk
recordings after the detection of mastitis (SCC > 400,000/mL) depending on herd size are
shown in Table 1. The highest difference was recorded at the first successive milk recording
after mastitis detection (A-1 milk recording) regardless of the farm size, with the highest
difference observed on farms with 200–500 cows (64.239 kg; 33.40 euro) and the lowest
on farms with less than 5 cows. In the other analyzed periods between successive milk
recordings, the differences varied but were mainly negative (indicating a decrease in milk
production). The highest total estimated difference was recorded in herds with 200 to
500 cows (66.654 kg; 34.66 euro), while the lowest total estimated difference was recorded
in herds with less than 5 cows (22.30 kg; 11.60 euro).
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Table 1. Estimated differences in quantity (kg) and value (euro) of milk from Holstein cows with
mastitis (SCC > 400,000/mL) depending on farm size.

Farm
Size

A-1 A-2 A-3 A-4 Total Difference

kg eur kg eur kg eur kg eur kg eur

<5 20.587 10.71 1.282 0.67 0.599 0.31 −0.164 −0.09 22.304 11.60
5–10 31.424 16.34 −2.443 −1.27 0.624 0.32 −1.843 −0.96 27.762 14.44
10–50 42.620 22.16 −4.812 −2.50 −3.818 −1.99 −0.857 −0.45 33.134 17.23
50–200 44.088 22.93 7.829 4.07 −4.646 −2.42 −8.511 −4.43 38.760 20.16
200–500 64.239 33.40 5.939 3.09 3.058 1.59 −6.582 −3.42 66.654 34.66
>500 56.042 29.14 −0.532 −0.28 −7.928 −4.12 4.931 2.56 52.513 27.31

Note: A-1, A-2, A-3, A-4—successive milk recordings.

A determined increase in daily production for successive milk recordings indicates
the potential for recovery of animals after the prevalence of mastitis. From the point of
view of the total difference in the analyzed period (four successive milk recordings after
mastitis prevalence), the highest increase in the daily productivity was determined in herds
with 200–500 cows in lactation, indicating the highest recovery potential of animals at those
farms. Furthermore, it was observed that the recovery from mastitis risk varied regarding
farm size, with the lowest observed in small farms with less than five cows in production.

Ref. [7] states that herd size affects the prevalence of any disorder/disease within
the herd, including mastitis, and that a higher prevalence was found in smaller herds
(30–99 cows). Similarly, Ref. [8] also reports a higher frequency of subclinical mastitis
in small herds compared to medium and large herds and explains the same with less
attention paid to cow management when the farm is small. Furthermore, Ref. [7] states
that an increase in herd size is associated with increased milk production and productivity.
Refs. [9,10] suggest that season, herd management, average production, somatic cell counts,
and herd size could be related to mastitis prevalence rate in dairy herds.

4. Conclusions

The obtained analyses indicate differences in mastitis prevalence and consequences
on successive milk production depending on herd size. The lowest mastitis prevalence
was observed on the largest farms (>500), while the most pronounced recovery potential
was observed at farms with 200–500 cows. Higher mastitis prevalence and lower recovery
potential observed in smaller farms indicate the necessity of education and knowledge
transfer to those farms.
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2. Özkan Gülzari, Ş.; Vosough Ahmadi, B.; Stott, A.W. Impact of subclinical mastitis on greenhouse gas emissions intensity and
profitability of dairy cows in Norway. Prev. Vet. Med. 2018, 150, 19–29. [CrossRef] [PubMed]

3. Pyorala, S. Indicators of inflammation in the diagnosis of mastitis. Vet. Res. 2003, 34, 565–578. [CrossRef] [PubMed]
4. Alhussien, M.N.; Dang, A.K. Milk somatic cells, factors influencing their release, future prospects, and practical utility in dairy

animals: An overview. Vet. World 2018, 11, 562–577. [CrossRef]
5. ICAR, International Committee for Animal Recording. ICAR Guidelines: Section 2—Guidelines for Dairy Cattle Milk Recording.

ICAR. 2022. Available online: https://www.icar.org/Guidelines/02-Overview-Cattle-Milk-Recording.pdf (accessed on 13
January 2024).

6. SAS Institute Inc. SAS User’ s Guide; Version 9.4.; SAS Institute Inc.: Cary, NC, USA, 2019.
7. Fesseha, H.; Mathewos, M.; Aliye, S.; Wolde, A. Study on Prevalence of Bovine Mastitis and Associated Risk Factors in Dairy

Farms of Modjo Town and Suburbs, Central Oromia, Ethiopia. Vet. Med. Res. Rep. 2021, 12, 271–283. [CrossRef] [PubMed]
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Abstract: The Greening in agro—food sector has become within the last decade a high priority
issue given the 17 Sustainable targets set by OECD. More specifically, the Sustainable Development
Goals (SDGs) by 2030, intend to promote using environmental resources in close correlation with
measures to reduce non-environmental human pressure on the planet as well as in agro-food sector.
The present work studies the greening of agro-food sector as synopsized in emissions per capita by
agro-food sector for the EU and its relation to economic growth per capita with the assistance of a
BVAR framework. Our findings do not validate success in greening of agro—food sector since the
emissions reduction is not accompanied by economic growth a result that rejects the hypothesis of
eco efficiency. Future research could involve the construction of an index that should incorporate
more variables that will reflect more accurately the greening efforts in agro—food sector.

Keywords: ecoefficiency; farm to fork strategy; BVAR; impulse response; agro-food industry

1. Introduction

Modern lifestyles worldwide are constantly putting pressure on natural resources
that are increasingly at risk of depletion. The vertical growth of the population and the
continuous strengthening of industrial and agricultural production have for years created
concerns about the ability of future societies to cover their basic needs. More specifically,
food production must double by 2050 to meet the world’s growing population’s expected
demand and that the global population will number approximately 9.8 billion by 2050 and
11.2 billion by 2100 [1,2].

Therefore, an organized and gradual shift towards green production processes that
can ensure the sustainability of the future is an option. At the same time, those methods
are identified that can adapt green entrepreneurship to the requirements of the necessary
economic development. The agri-food sector is decisive for the survival of the people and
through it the largest volume of food is produced. Therefore, applying green practices in
this area as well can ensure sustainable economic growth.

Well-organized and resilient agro-food systems can ensure the survival of societies
in the future [1]. Agenda 2030, namely ESG of the United Nations, with 17 complex and
interrelated objectives, provides a useful tool for sustainability. The European Union makes
a great effort to cope with this new reality and therefore, in this direction, governments
have promoted policies for a green transition through which ecoefficiency may be a feasible
result satisfying societal demand [2–6].
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Having in mind all the above, the present work makes an effort to analyse the impact of
utilizing green entrepreneurship (as synopsized in emissions per capita in tonnes generated
by the agrifood system for EU as an entity) and its linkage to economic development (as
reflected to GDP per capita generated by agriculture Forestry and Fishing).

2. Materials and Methods

The data of the present work are annual for the time period 1990–2020. As mentioned
above, we selected the emissions per capita to be represented by the agri-food sector’s
intensity (as proxy for environmental degradation) and GDP per capita (to describe EU
economic growth).

The data employed in our Model are illustrated in the next Figure 1.

 
Figure 1. Evolution of the model variables employed (1990–2020).

The break unit root test is the first analysis employed for our data [7]. Then, we
employed the BVAR methodology in order to detect the interlinkages among green energy
and economic growth in agriculture [8–14]. The mathematical form of a BVAR model is the
same though the parameters’ estimation and interpretation do not coincide. Actually, the
BVAR models, by incorporating prior information about model parameters, secure reliable
results since the particular process stabilizes parameter estimation. BVAR model estimation
is based on the Minnesota prior specification, while all the information is incorporated in
the parameters’ estimations. Based on the maximum likelihood function, we estimate the
posteriors [15,16].

Based on the BVAR estimation model, we generate a tractable posterior density func-
tion that is similar to that of the prior. The prior selected is the Litterman/Minnesota
algorithm for the target parameter. The next step in our BVAR analysis involves the
specification of the prior covariance or the target parameter, having incorporated a set of
hyperparameters [14–17].

The last step in our analysis involves impulse response function estimation (IRF) for
each variable as well as forecast error variance decomposition analysis (FEVD). Impulse
response analysis is a significant tool in econometric analysis, since it may well describe the
evolution of the estimated VAR model’s variables as a response to a shock in one or more
variables. In other words, this step allows the analyst to trace the transmission of a single
shock within the noisy system of equations and therefore we can make an assessment of
the economic policy impacts on the model variables’ evolution within a period that may be
10 or 20 years in the case the data employed are annual [6,7]. In a similar vein, variance
decomposition or in other words ‘forecast error variance decomposition is a specific tool
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that may adequately and precisely interpret the relations between variables described by
the model estimated. This methodology will amplify impulse response analysis since it
further quantifies the contribution rates of all variables to the impact on the dependent
variable [18,19].

The model’s evaluation was based on forecast accuracy performance for the classic
VAR and BVAR specifications, respectively, with the assistance of the following indices,
the root mean square error (RMSE) and the mean absolute error (MAE) [17]. The forecast
accuracy measures were selected on the basis of sensitivity extending to the deviations
from the true values.

3. Results

The break unit root test provided the results illustrated in Table 1.

Table 1. ADF break unit root results.

Variables ADF Break Unit Root Break Date

CEM −3.33 (0.778) 1999
ΔCEM −5.5 *** (0.00) 2001

GDP −3.8 (0.48) 2002
ΔGDP 4.82 *** (0.0) 2003

*** Reject unit root test for 1%level of significance with critical values −4.94, −4.44, and −4.19 for 1, 5 and 10%
levels of significance. CEM denotes carbon emissions per capita for the agri-food system for the EU; GDP is
denoted as GDP per capita; ΔCEM ΔGDP denotes the first differences of the variables.

Based on the aforementioned findings for the EU, all the respective variables are found
to be I(1) with the years 1999 and 2002 being identified as structural breaks. The Kyoto
Protocol (1996–1999 signing period) as well as the different financial crises may well explain
the breakpoints identified. Impulse response analysis was also employed to detect and
identify the interlinkages among the variables employed, as illustrated in Figure 2.

Figure 2. Impulse response analysis of the variables employed.

The figures constructed were based on the Bayesian methodology of Gibbs sampling
while 1000 iterations were implemented to acquire the results [18]. GDP is increasing
with a declining trend for a time period of twenty years while emissions are increasing
with a declining trend in the first decade, though then the slope of the curve begins to
change and increases. This means that the greening of the agri-food sector cannot provide
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steadily increasing growth and therefore that more steps need to be taken for ecoefficiency
to become an achievable objective in EU in Figure 3.

 
Figure 3. Variance Decomposition Analysis analysis of the variables employed.

Based on our findings an innovation on greening interprets the income variability with
an increasing rate and reaches 80% after of 20 periods validating the slow process through
which greening entrepreneurship may affect income volatility. On the other hand the rate
is even slower to interpret the greening variance attributed to income innovation reaching
20% of the total variance. This result is indicative that other than income motivation
could promote the adoption of greening practices. Last but not least the MAE = 0.098 and
RMSE = 0.118 validating a good forecast ability.

4. Conclusions

Green or sustainable practices in the agro-food sector have become common in modern
societies. Especially in the EU, this trend has been imposed on different stages of the agro-
food industry including the farm-to-fork strategy in line with the SDG strategy, which
aims to deliver nutritious and affordable food for a growing world. Actually, in EU, the
particular strategy aims’ to make food systems fair, healthy and environmentally friendly.
The present work has employed the BVAR methodology to identify the interlinkage among
emissions per capita generated by the agro-food sector as a proxy for the greening of the
agro-food sector and GDP per capita. Our findings confirm that greening is far from being
successful since the effort to reduce carbon emissions is not accompanied by economic
efficiency. To synopsize, more steps should be taken in order for ecoefficiency to become an
achievable objective in the agro-food sector.
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Abstract: The hatchery culture of bivalve mollusks depends on feeding with fresh microalgae
which represent up to 50% of the production costs. We investigated the growth performance of
juvenile Ostrea edulis and Ruditapes decussatus under 15% and 30% replacement of microalgae with
Saccharomyces cerevisiae. Metabolic indices were measured along with weight-specific growth rate and
condition index for 28 days. 15% substitution led to great results, whereas 30% yeast-fed treatments
displayed poor growth and a depressed metabolism.

Keywords: aquaculture; bivalves; yeast; microalgae substitution

1. Introduction

Microalgae production is the main limiting factor impeding the industrial growth of
the bivalve aquaculture industry since it corresponds to 30–50% hatchery production’s
operating costs [1,2]. Diets aiming to substitute live microalgae have been implemented
in the early stages of shellfish culture, with varying outcomes [3–5]. Yeast cells possess
the capability for mass production, are highly stable in water, have an appropriate size for
consumption, and high levels and quality of protein. All these favorable characteristics
indicate yeast as a promising substitute for live algal feeds [1,6]. Despite their advantageous
aspects, yeast cells present low digestibility and contain limited amounts of polyunsatu-
rated fatty acids [4,7]. Therefore, yeast should be provided to bivalves accompanied by
live microalgae, which contain highly unsaturated fatty acids [7]. This study investigated
the effects of a partial microalgae replacement (15% and 30%) with baker’s yeast on the
feeds of juvenile Ostrea edulis and Ruditapes decussatus by assessing the activities of two
key metabolic enzymes (citrate synthase and hydroxyacylCoA dehydrogenase) and the
functioning of the respiratory chain through the activity of the electron transport system
(ETS). Moreover, the specific growth rate (SGR) of weight and the condition index (CI)
were measured.

2. Materials and Methods

Wild juvenile Ostrea edulis and Ruditapes decussatus, weighting approximately 2 and
4 g, respectively, were placed in rectangular aquaria (50 L) containing natural seawater.
Bivalves were fed a live microalgae diet consisting of the marine flagellates Tisochrysis lutea
(CCAP 927/14) and Tetraselmis spp. (Mediterranean strain) as well as the diatom Chaetoceros
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calcitrans (CCAP 1085/3) at a 2:1:1 dry weight ratio. Yeast cells, Saccharomyces cerevisiae
NCPF 3191 (Sigma-Aldrich, St. Louis, MO, USA), were cultured in a YPD medium and
included in two treatments so as to represent 15% and 30% substitution of the microalgae.
Treatments were tested in triplicates. Four samplings were performed in a 28-day period
on day 1, day 4, day 12, and day 28. At each sampling, the mantle tissue from 6 animals
from each treatment was dissected for biochemical analyses. Twelve specimens at the
beginning and another twelve at the end of the experiment were used for the condition
index calculation, as described by Irisarri et al. [8]. SGR and CI were calculated as follows:

• (SGR) = 100 × ((lnW2 − lnW1)/t), where W1 and W2 are the initial and final weights
(g) of the bivalves and t is the number of feeding days;

• (CI) = (flesh dry weight/shell dry weight) × 100.

The activities of the metabolic enzymes citrate synthase (CS, EC 4.1.3.7) and hydroxya-
cylCoA dehydrogenase (HOAD, EC 1.1.1.35) were assessed spectrophotometrically based
on well-established protocols [9], while ETS activity was determined according to Haider
et al. [10]. The results of all the above indices were expressed as means ± standard devia-
tion. One-way analysis of variance (ANOVA) was applied, followed by Tukey’s HSD post
hoc comparisons to define the statistically significant differences at p < 0.05.

3. Results

The condition of Ostrea edulis was similar to all treatments after 28 days, while
Ruditapes decussatus fed on 30% yeast exhibited statistically significant lower conditions
compared to the 0% and 15% treatments (Table 1). The growth rate of both species was
significantly higher in treatments fed on 15% yeast and lower in replicates subjected to a
30% substitution of algae (Table 1).

Table 1. Condition index (CI) and specific growth rate of weight (SGR).

Ostrea edulis Ruditapes decussatus

Condition index mean SD mean SD
Initial CI 1.86 a 0.24 18.35 a 1.84

Final CI—0% yeast 2.05 a 0.21 18.46 a 1.78
Final CI—15% yeast 1.92 a 0.12 18.31 a 1.43
Final CI—30% yeast 1.94 a 0.17 16.68 b 0.98

SGR of weight mean SD mean SD
SGRw 0% yeast 0.102 a 0.011 0.07 a 0.005

SGRw 15% yeast 0.12 b 0.008 0.108 b 0.013
SGRw 30% yeast 0.085 c 0.007 0.05 c 0.006

a, b, c Depict statistically different means by ANOVA (p < 0.05).

CS and HOAD in Ruditapes decussatus displayed generally similar activities among
all treatments until day 4. On days 12 and 28, the activities of both enzymes significantly
increased in both yeast-fed replicates, where the activity of these enzymes was similar
(Figure 1A,B). Ostrea edulis demonstrated minor differences in the activity of CS at days 1
and 4, regardless of the feed composition. At day 12, both yeast-fed treatments presented a
statistically significant increase in activity. At day 28, the 15% treatment had significantly
greater activity, and the 30% treatment exhibited decreased activity compared to the control
(Figure 2A). Concerning the HOAD in Ostrea edulis, 15% replacement of microalgae
resulted in similar or greater control activities, while the 30% replacement led to a generally
significantly reduced activity (Figure 2B).

The ETS activity displayed a clear pattern in both bivalves. When fed on 15% yeast, the
two species exhibited similar to the control treatment activity of the electron transport sys-
tem, but when fed on 30% yeast, the activity was significantly reduced (Figures 1C and 2C).
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Figure 1. Activity of citrate synthase (A), hydroxyacylCoA dehydrogenase (B), and electron transport
system (C) in the mantle tissue of Ruditapes decussatus. Dark blue indicates the control treatment.
Values are means ± SD. Lower-case letters depict statistically significant differences (p < 0.05).

 

Figure 2. Activity of citrate synthase (A), hydroxyacylCoA dehydrogenase (B), and electron transport
system (C) in the mantle tissue of Ostrea edulis. Dark blue indicates the control treatment. Values are
means ± SD. Lower-case letters depict statistically significant differences (p < 0.05).

4. Discussion

Citrate synthase is a key metabolic enzyme that is associated with an organism’s ca-
pacity for energy production (ATP generation) [11], while hydroxyacylCoA dehydrogenase
is involved in fatty acid metabolic processes. Feeding regulates ETS activity, which can
be used as an instantaneous index of oyster metabolism [12]. An increased ETS activity is
also indicative of a higher rate of ATP production. On the other hand, ETS activity may
decrease to conserve cellular resources, which might have happened in the case of 30%
algae substitution in both species.

The highest growth rate of weight was detected at 15% yeast-fed replicates at both
bivalves. Moreover, the same condition index as well as the similar or increased metabolic
intensity in comparison to 100% algae-fed treatment indicate that a 15% substitution of algae
enhances the growth of Ruditapes decussatus and Ostrea edulis juveniles. 30% replacement
resulted in depressed ETS activity in both species, decreased activities of CS and HOAD in
Ostrea edulis, and a lower condition index in Ruditapes decussatus. Encouraging results have
been reported by many authors when using manipulated yeasts as an algal substitute [3,6]
or by using efficiently digested mutant yeast cells [13], reaching substitution percentages of
50–80%.

5. Conclusions

A 15% percentage of fresh microalgae substitution with baker’s yeast could be applied
in the nursery stages of Ruditapes decussatus and Ostrea edulis to enhance their growth and
eliminate production costs. Longer experiments, which will also include intermediate
percentages of algae replacement (e.g., 20% and 25%) and/or different microalgae species,
are necessary to assess the highest level of fresh microalgae substitution that can be achieved
with Saccharomyces cerevisiae for these bivalve mollusks.
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Abstract: The aim of this paper is to answer the question of whether the Greek AKIS system can
contribute to the different requirements of the new trends in agriculture according to its main
functions. A SWOT analysis has been applied to examine the internal and external environment.
Data were collected from 61 experts/representatives of organizations (policy, education, research,
consulting, agricultural cooperatives, credit, private companies, and farmers). The data were analysed
using Excel spreadsheets and the Statical Package for Social Sciences (SPSS V.28). Based on this
method, dominant strengths and weaknesses as well as opportunities and threats of AKIS were
identified as a starting point, as well as useful guidance for decision makers, local authorities, and
the other actors in Greece.

Keywords: agricultural sector; AKIS; SWOT analysis

1. Introduction

In our era, the agri-food sector has faced a huge challenge: to boost production with
increasing demands and constraints placed on it [1]. In the future, feeding nine billion
people with continuous pressure on the Earth’s natural resources, health, climate, and
welfare for both humans and animals is a big challenge for sustainable agriculture. There is
an increasing demand for innovative solutions through the continuous renewal of products,
processes, and services [2].

The goals related to innovation are increasing their emphasis on encouraging healthy,
high-quality products, and environmentally sustainable production methods, including
organic production, renewable materials, and biodiversity protection [3]. New social,
technical, and economic solutions are needed for farming and rural areas [4]. Innovation
is considered one of the key drivers for competitive and sustainable agriculture [5]. In
the conventional view, innovation is mainly embodied in technological artifacts (new
knowledge and equipment technologies, improved seeds, vaccines, breeding techniques,
fertilizers and pesticides, and other agricultural inputs), and its successful application is
related to the capacity of the users to learn to ‘adopt’ them, according to given guidelines.
However, in the new network’s view, innovation occurs when the network of production
changes its way of doing things, so innovation is mainly related to the resulting pattern
of interaction between people, tools, and natural resources [4]. Innovation processes are
increasingly conceptualized as the outcome of collaborative networks, where information
is exchanged and learning processes happen and lead to an expanded knowledge system,
including a wide range of stakeholders who innovate and those who benefit (or suffer)
from innovation [4]. The combination of technological innovation, improved skills, and
an increased capacity of farmers and their organizations [6], and the effective cooperation
between the people who produce the knowledge and the end users who utilize it, are
optimal solutions for dealing with the above challenges [2].
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In recent years, AKIS studies agreed on the importance of the direct involvement
of farmers in the innovation processes to identify the best response to farm issues and
improve innovation effectiveness [7–9]. Direct involvement means an interactive and
practical collaboration of all actors (scientific, institutional, business, and civil society) using
appropriate tools for the target [10], allowing partners to verify the activity carried out and
contribute to the change process. Through the AKIS system, they are given the opportunity
to collaborate, share their ideas, and turn existing knowledge and research results into
innovative solutions that can be more easily implemented in practice [11].

The main aim of this research is to answer the question of whether the Greek AKIS
system can contribute to the different requirements of the new trends in agriculture by
evaluating the strengths and weaknesses in terms of its internal environment, as well as
the opportunities and threats that come from the external environment.

2. Material and Methods

First, a literature review was carried out with the aim of understanding the internal
factors of AKIS operations (strengths and weaknesses), where the participating agencies
have a greater capacity for action and control, and then the external elements (opportunities
and threats), where their actions are quite limited, but which can significantly influence
the situation. SWOT analysis allows an assessment of the parameters of the application of
AKIS. To analyse the situation of Greek AKIS, the questionnaire consisted of four sections
including strengths (13 factors), weaknesses (11 factors), opportunities (7 factors), and
finally threats (8 factors). The surveyed actors were asked to identify if they agreed
or disagreed on the typical 5-point Likert scale ranging from 1 (Strongly Disagree) to 5
(Strongly Agree). Data were collected through a survey of 61 expert representatives (mainly
senior managers) from all participating bodies (Ministry, Region, Chamber, NGO, ELGO-
Dimitra, Research Institutes, Educational Institutions, private consulting companies, supply
of inputs, manufacturing companies, cooperatives, credit institutions, and farmers). Data
were collected during December 2022 and March 2023 using an online survey tool after
an initial phone communication. Descriptive statistics indicators (mean scores, standard
deviations, and standard errors) were used to describe and present the main results.

3. Results

Based on the AKIS internal environment evaluation results, the main strength was
finding new solutions for agricultural issues (mean: 3.90; SD: 0.98 and SE: 0.12). The
findings revealed that the main weakness of AKIS is the ageing population of farmers
(mean: 3.84; SD: 1.05 and SE: 0.13). In terms of external opportunities, AKIS has the
potential to develop further, due to new opportunities and environmental factors (mean:
4.16; SD: 0.76 and SE: 0.10). However, the most significant threat to AKIS is the complexity
of legal and regulatory frameworks (mean: 4.18; SD: 0.82 and SE: 0.11) (Tables 1 and 2)

Table 1. External factors evaluation matrix.

External Factors Mean SE SD

Opportunities

O1: Farming system to produce high-value products 4.08 0.09 0.69
O2: New market information system 3.95 0.11 0.82
O3: New opportunities and environmental potential to develop agriculture 4.16 0.10 0.76
O4: Strengthen policies in the European Union 3.72 0.11 0.90
O5: Development of programs, institutions, and facilities 3.87 0.12 0.97
O6: Increasing economic growth rate 3.62 0.12 0.97
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Table 1. Cont.

External Factors Mean SE SD

Threats

T1: Complexity of legal and regulatory frameworks 4.18 0.11 0.82
T2: Inadequate balance of supply and demand of products 3.46 0.11 0.87
T3: High fluctuations in prices of inputs and outputs 3.72 0.02 0.93
T4: Adverse environment due to conditions of uncertainty (recession, pandemic, war) 4.10 0.11 0.89
T5: Most innovations are capital-intensive 3.62 0.13 1.00
T6: The lack of financial and government support 3.77 0.14 1.09
T7: Unforeseen environmental changes 3.79 0.13 1.00
T8: Low resilience of agricultural holdings 3.79 0.13 1.02

Table 2. Internal factors evaluation matrix.

Internal Factors Mean SE SD

Strengths

S1: Strengthening of interactive learning through the sharing of different types of knowledge 3.66 0.15 1.15
S2: Improving farmers’ access to a new, diverse, and growing information system 3.74 0.12 0.96
S3: Educating farmers to improve their skills 3.75 0.14 1.10
S4: Boosting productivity and farmers’ incomes and subsequently improving their standard
of living 3.44 0.14 1.07

S5: Increasing and attracting investment 3.33 0.14 1.08
S6: Finding new solutions for agricultural problems 3.90 0.12 0.98
S7: Enhancing coordination among AKIS actors 3.57 0.14 1.12
S8: Developing each actor’s new capacities and skills within AKIS 3.64 0.14 1.10
S9: Changing farmers’ knowledge, attitudes, and strengthening of participatory spirit 3.56 0.14 1.10
S10: Improving farmers’ access to international markets 3.13 0.12 0.90
S11: Improvement in the responsibility of actors to farmers 3.39 0.13 0.99
S12: Preventing anti-competitive practice 3.05 0.14 1.10
S13: Empowerment of farmers to increase critical thinking skills to be able to analyse situations
and determine their main demands 3.43 0.13 1.02

Weaknesses

W1: Ageing of the agricultural population 3.84 0.13 1.05
W2: Lack of focus in dealing with diverse demands that come from different farmers 3.75 0.10 0.79
W3: Lack of enough development of social capital between farmers 3.80 0.12 0.91
W4: Ignorance of poor and marginal farmers 3.82 0.13 0.99
W5: High costs of advisory service 3.31 0.13 1.02
W6: Lack of enough use of new information and communication technologies 3.39 0.14 1.07
W7: Insufficient opportunities of education and training programs 3.34 0.13 1.03
W8: Inadequate control and evaluation systems by regional authorities 3.82 0.13 1.01
W9: Lack of synergies between actors to co-create the appropriate innovation 3.80 0.13 0.96
W10: Inadequate significant organizational capacity of advisors 3.46 0.12 0.92
W11: Lack of awareness of possibilities to receive advisor services 3.67 0.12 0.89

4. Discussion and Conclusions

This research focuses on the question of whether the Greek AKIS system can con-
tribute to the different requirements of the new trends in agriculture, according to its main
functions such as the guidance of search, knowledge development, network formation and
knowledge diffusion, entrepreneurial activities, market formation, resource mobilization,
and formation of legitimacy [12,13]. The actors supported that the existing AKIS develop
new knowledge for solving agricultural problems, mobilize resources for educating farmers
to improve their skills, and strengthen the farmers’ access to communication information
technologies (agreed by 60–75%). The ageing and ignorance of poor and marginal farmers
were considered the main inhibiting factors for its operation (agreed by 65%). The existence
of agricultural systems such as integrated farming management, organic farming, and
precision agriculture were considered opportunities for the development of AKIS (agreed
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by 84%). On the other hand, the actors support that the complexity of legal and regulatory
frameworks is a threat to the system (agreed by 80%). The analysis presents a starting point
and useful guidance both for decision makers and the other actors for the enhancement
of AKIS.
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Abstract: The intensive agriculture that is used in many countries has led to a reduction in biodiver-
sity and the deterioration of the environment. Therefore, it is important to increase the adoption of
cropping systems with high biodiversity. The objectives of the present study were the following: 1.
assess the performance and sustainability of novel highly diversified production systems compared
to the current traditional system and 2. provide quantitative economic and ecosystem service infor-
mation for farmers, extension workers, and policy makers in order to support the development of
sustainable and resilient high species cultivar/landrace diversification (HSD) production systems.
The rotation of wheat–pea–barley was a system with low energy inputs and high outputs, signifi-
cantly increasing the energy efficiency. Also, the same system demonstrated better economic and
environmental indices, making it a suitable cropping system for Mediterranean areas.

Keywords: crop rotation; intercropping; pea; co-design; wheat

1. Introduction

The wide use of intensive agriculture in many countries has had many adverse con-
sequences as it caused an increase in soil salinity and the deterioration of plant growth
environments [1]. The deterioration in plant growth environments is also exacerbated
by climate change, such as the increases in temperature and changes in rainfall, which
will make agricultural production even more vulnerable in the future [2,3]. To alleviate
these challenges, it is necessary to use sustainable agricultural systems and increase the
biodiversity of cropping systems.

The diversification of agricultural production systems implies forfeiting the economies
of scale by increasing expenses per unit of output, reducing the efficiency of machinery,
and applying less specialised knowledge and labour division [4]. The ecological benefits of
diversified farming systems were found to be insufficient to outbalance the economic costs
in the short term [5], even though many examples showed that diversified farming practices
have the potential to lead to higher and more stable yields [6], increase profitability, and
reduce risks in the long term [5]. Therefore, research on diversified systems requires short-
and long-term economic analyses to identify efficient policy support measures.

The objectives of the present study were the following:
Assess the performance of novel highly diversified production systems compared to

the current traditional system.
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Provide quantitative economic and ecosystem service information for farmers, exten-
sion workers, and policy makers in order to support the development of sustainable and
resilient HSD production systems.

2. Materials and Methods

The approach that was followed was an integrated approach that incorporated stake-
holder expertise, analysis of empirical data, and quantitative modelling of the economic
and agro-environmental performance of novel production systems. Furthermore, the quan-
titative data that were used for the modelling process of this study were obtained from
previous, similar experiments of the laboratory in the same place and using the methodol-
ogy followed by Rezgui et al. (2023, under review) [7]. This combination of sources allowed
us to capture the short- and long-term effects of diversified production systems. The work
focused on HSD arable rotations used in Mediterranean areas and especially in Greece.
The work was organised by generating and assessing diversified crop rotations with the
cropping system assessment framework. During the co-design process, three systems
were developed: (i) Diversified system 1 (DIV1) was a wheat–oilseed rape–barley rotation;
(ii) Diversified system 2 (DIV2) was a rotation of wheat–pea–barley; and the third di-
versified system (DIV3) was a wheat-intercropping of barley with common vetch–barley
rotation. The three diversified systems were compared to a typical sole cropping system in
the region of wheat and barley monoculture.

The indicators used to evaluate the four systems included energy efficiency, total
renewable and non-renewable input energy per system, and pesticide load indicator, along
with three sub-indicators (health load, ecotoxicity load, and fate load), and the economic
performances of the four systems (farming profit, farming income, and farming cost).

3. Results

Energy-use efficiency was determined for the four systems, and it was found that
DIV2 is the most energy-use efficient system, followed by DIV3 (Figure 1). These results
were probably observed because the pea crop was more energy efficient due to a high grain
energy output and low energy inputs when compared to the RS than the vetch–barley
intercrop as well as the rapeseed crop (DIV1).

Figure 1. Energy-use efficiency of the four systems that were co-designed with the stakeholders of
the agri-food chain.

The total renewable and non-renewable input energy per system was calculated and it
was found that DIV1 was the one with the highest non-renewable energy input, followed by
the RS. DIV2 and DIV3 were the ones with the highest renewable energy input (Figure 2).
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Figure 2. Total renewable and non-renewable input energy per system.

From the four systems that were assessed the system, the RS had the highest pesticide
health load. This means that the pesticides which were used for this system type were the
most toxic to humans compared with the pesticides used for other systems. In addition,
DIV1 had the most toxic effect on mammals, birds, fish, daphnia, algae, aquatic plants,
earthworms, and bees (ecotoxicity load). The fate load of the pesticides used for the four
systems was relatively similar, with DIV2 and DIV3 having the lowest averages (less
pesticides for more crops). The pesticide load of the RS was the highest, indicating that
the pesticides used for this system were the most dangerous in terms of quantity and
toxicity (Figure 3).

Figure 3. Average pesticide-load sub-indicators per system health load, ecotoxicity load, and
fate load.

There was a 67% increase in total costs in DIV1, a 55% increase in DIV2, and a 32%
increase in DIV3 compared with the reference system (RS). In addition, there was a 71%
increase in income with DIV3, followed by a 48% increase with DIV2 and a 28% increase
with DIV1 compared to the reference system (Figure 4).

Figure 4. Economic indices of the four systems that were assessed.
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4. Discussion

Based on the results, when legumes are incorporated in the cropping system, the result
is that we have better environmental indices and higher farming profits. Similar results
were reported in other studies, where the inclusion of legumes reduced the inputs and
decreased the environmental impact of cropping systems [6,8]. However, the data are
limited to Mediterranean cropping systems.

5. Conclusions

The four cropping systems that were evaluated gave interesting data that can be used
to design more sustainable cropping systems. DIV3 is a system with low energy inputs
and high outputs, significantly increasing the energy efficiency. Also, the same system
has better economic and environmental indices than the other three systems, promising a
sustainable cropping system for the Mediterranean areas.
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and E.D.: field measurement and data curation. C.D.: writing—original draft preparation. A.M., P.P.,
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Abstract: The official designation of the bean “Fasolia Vanilies Feneou” and grass pea “Fava Feneou”
as Protected Geographical Indication (PGI) products do not extend protection to their cultivated
genetic material due to their non-inclusion in the National Catalog of Varieties [EC 2008/62/EK
(official Greek Gazette) FEK 165/30-Juanuary-2014] as recognized traditional cultivars. This omission
poses a significant risk to the genetic diversity of these varieties, potentially leading to the loss of
their distinct characteristics, decreased yields, and compromised quality. The primary objective
of this project is to ensure the preservation of these local varieties through a comprehensive study
of their genetic variability. Additionally, it aims to adhere to official protocols for describing and
subsequently registering these varieties in the National List of Varieties. This registration will enhance
the product’s value and secure its unique identity. The experimentation phase of the project focuses
on evaluating the landrace to select plants that demonstrate improved productivity and quality. This
work presents the parameters connected with the description of the unique identity of this product;
its origin, traceability, and local agricultural practices; and specific product characteristics that will
contribute to this. The product will be utilized by Kiato Union IKE and, at the same time, farmers will
be trained in the excellent seed reproduction and production of the product. This initiative promises
several benefits for the agricultural cooperative and producers in Feneos.

Keywords: Phaseolus vulgare L.; Lathyrus sp.; landraces; added value; biodiversity protection

1. Introduction

The common bean is a globally regarded legume that is a significant supplier of
top-notch proteins, carbohydrates, vitamins, minerals, dietary fiber, phytonutrients, and
antioxidants for human consumption. Many of these substances have substantial beneficial
effects on human well-being. Consequently, the common bean could be considered a
promising functional food [1,2]. Furthermore, recent studies have unveiled the health-
promoting nutraceutical potential of grass peas [3]. Common bean and lathyrus cultivation
have traditionally formed an integral part of rural economies in Greece [4]. Production has
traditionally revolved around local landraces cultivated by small-scale farmers employing
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low-input production systems. As members of the Fabaceae family, common beans and
lathyrus also contribute significantly to sustainable agriculture through their capacity
to fix atmospheric nitrogen, thereby reducing the dependence on fertilizer applications.
Moreover, in contemporary agricultural contexts, landraces have the potential to assume
a pivotal role in low-input cultivation systems, serving as a valuable reservoir of genetic
material. This genetic diversity can enhance tolerance to both abiotic and biotic stresses
and can facilitate the adaptation of modern cultivars to the challenges posed by climate
change [5].

The dedication of the local agricultural cooperative KIATO UNION to cultivating
common beans—“Fasolia Vanilies Feneou”—and grass pea—“Fava Feneou”—is paramount
for preserving the cultural heritage of Feneos. Project M16SYN2-00320 is geared towards
securing and conserving the indigenous variety that serves as the source of the PDO
product under consideration. This goal will be realized by applying established official
description protocols and capitalizing on existing knowledge to characterize and describe
the genetic material.

2. Material and Methods

The initial phase of the project’s first year involved conducting a pilot study to evaluate
the landraces’ genetic diversity and identify plants demonstrating enhanced productivity
and quality while preserving all inherent plant characteristics for product production. The
genetic material employed in this study consisted of common bean—“Fasolia Vanilies
Feneou”—and grass pea—“Fava Feneou”—varieties of seeds sourced from the Kiato Union.
The experiment was conducted during the 2022–23 growing season on the Institute of
Genetic Improvement and Plant Genetic Resources’ farm in Thessaloniki Therme (for grass
peas) and on the farm of the University of Western Macedonia-Department of Agriculture
(for common beans) (Figure 1). Six hundred plant positions were established for each
landrace with low plant density. All observations were made at the individual plant level
and pertained to various agronomic traits. Moreover, a field experiment was established in
the area of Feneos, ~1 ha, for both landraces to study their genetic variation (Figure 1). Three
research Institutions (ELGO-Dimitra, University of Western Macedonia, and International
Hellenic University), the local Agricultural Community represented by the agricultural
cooperative of Florina, an NGO Aegilops, and an Advisor (Tsipi Anthoula) cooperated
under the PAA M16.1–16.2 project (M16SYN2-00320) to achieve this goal.

 

 

(a)  (b) 

Figure 1. Field experiments: (a) in the area of Feneos; (b) in the area of the University of Western
Macedonia-Department of Agriculture.

3. Results and Discussion

The official designation of vanilla bean and fava bean as Protected Geographical
Indication (PGI) products does not extend protection to their cultivated genetic material
due to their non-inclusion in the National Catalog of Varieties [EC 2008/62/EK (official
Greek Gazette) FEK 165/30-January-2014] as recognized traditional cultivars. This omission
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poses a significant risk to the genetic diversity of these varieties, potentially leading to
the loss of their distinct characteristics, decreased yields, and compromised quality. The
primary objective of this project is to ensure the preservation of these local varieties through
a comprehensive study of their genetic variability.

For beans, the yield ranged from 10 to 400 g per plant, the number of pods ranged
from 7 to 330 per plant, flowering ranged from 42 to 56 days, the growth type was dwarf,
and the biological cycle was late. Similar variability was observed for lathyrus.

These crops are staples of the agricultural landscape and represent a rich and enduring
part of the local tradition and identity. However, the continued cultivation of these crops
is under threat due to the risk of genetic erosion. Common beans, such as “vanilla”, and
grass peas, such as “fava”, are grown on approximately 400 hectares in the Feneos region.
This expansive cultivation area demonstrates these crops’ substantial role within the local
agricultural community. Moreover, they contribute substantially to the local economy,
estimated at a significant figure. Protective interventions are urgently needed to ensure the
ongoing cultivation of common beans—“Fasolia Vanilies Feneou” —and grass peas—“Fava
Feneou”—and to preserve their cultural and economic significance. These interventions
should focus on maintaining genetic diversity, implementing sustainable farming practices,
and raising awareness about the critical importance of these crops locally and beyond. By
taking these measures, we can safeguard the future of these crops and ensure they continue
to be vital elements of Feneos’s agricultural and cultural legacy.

4. Conclusions

Currently, vanilla beans and fava beans are cultivated on approximately 4000 hectares,
yielding around 3 tons per hectare, with a market price of roughly EUR 2.8 per kilogram.
This cultivation plays a pivotal role in the local agricultural community of Feneos, contribut-
ing significantly to the economy; the anticipated benefits of implementing this program are
expected to yield approximately a 25% annual profit increase. This increase will be derived
from a combination of factors, including improved productivity due to the utilization of
enhanced genetic material, improved consulting services, and increased market value due
to the authentication of the product’s origin and quality.

The comprehensive strategy of project M16SYN2-00320, funded within the Agricul-
tural Development Program 2014–2020 (Measure 16), specifically Sub-Measure 16.1–16.2,
aims to enhance the preservation and subsequent utilization of this valuable resource by
completing the following:

1. Register and identify the landrace with new legislation and EU directives using the
provided description protocol.

2. Define the protected variety and apply for its registration in the National List of
Varieties.

3. Establish and implement an innovative framework/process to disseminate the best
conservation and seed production practices for the landrace within the region of
origin, ensuring certification and seed purity. This initiative will be executed through
collaboration between KIATO UNION and the support of research institutes and
Agricultural University researchers.

4. Authenticate the landrace through morphological and qualitative characteristics and
DNA techniques.

5. Provide consulting services to improve farming techniques for farmers, including
field schools, e-learning, online applications, and networking via an online platform.

6. Document reduced product inputs.

Author Contributions: Conceptualization, I.M., F.P. and E.N.; methodology, I.M., F.P., E.N., A.T.,
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Abstract: Intensive agriculture has created several problems in cropping systems that threaten the
sustainability of agricultural production. In order to design new cropping systems, a new approach
is emerging to support the transition toward sustainable agriculture: a co-design and co-evaluation
process that involves stakeholders in the agrifood chain. The present work therefore describes the
co-design and co-evaluation process that was followed to design a highly diversified cropping system
in a Mediterranean environment. The different systems that were co-designed include the reference
system, with wheat and barley in rotation, as well as three diversified systems that were also proposed
and co-evaluated: the rotation of wheat, oil seed rape, and barley (DIV1); the rotation of wheat, pea,
and barley (DIV2); and the rotation of wheat, intercrops of barley-common vetch, and barley (DIV3).
The best system that was selected from the different stakeholders was the DIV3, as it had the highest
evaluation of the stakeholders using agronomic, environmental, and socio-economic criteria.

Keywords: intercropping; crop rotation; reference system; diversification; co-design; co-evaluation

1. Introduction

The Mediterranean basin is characterized by a high dependence on agricultural im-
ports, especially cereals and legumes. Over the past 30 years, policies aimed at intensifying
agricultural production have led to trajectories that have generally increased the incomes
and market orientation of agricultural systems for farm households. However, the re-
sulting economic pressure has encouraged specialization, leading to monocultures that
have caused environmental degradation, such as a loss of biodiversity, which threatens the
provision of ecosystem services (ES) [1]. Moreover, there is a strong need to develop mod-
ern and sustainable agriculture in the Southern Mediterranean countries to stabilize rural
populations by providing them with real economic prospects and better social conditions.
One way to achieve this is to increase the biodiversity of cropping systems.

Developing highly diversified-based agriculture often requires more than just effi-
ciency or substitution strategies; it requires farming systems to be redesigned [2]. This is
a knowledge-intensive approach that potentially empowers farmers and advisors in the
quest for agricultural innovations [3,4]. Moreover, biodiversity-based agriculture is highly
context-dependent, as designing highly diversified innovative systems requires combining
locally relevant empirical knowledge with scientific process-based knowledge [4]. There-
fore, a participatory approach is the most relevant way to hybridize scientific information
and the expert knowledge of actors [5], acknowledging and taking advantage of the fact
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that farmers are also designers [1,6]. In such innovation processes, researchers act as part-
ners in the overall approach [1,4], with one of their main roles being to structure and steer
the design process [7].

The objective of the present work is to co-design locally promising innovations based
on diversified cropping and farming systems using participatory methods and to co-
evaluate the effects of the co-designed diversified cropping and farming systems compared
to current ones.

2. Materials and Methods

The approach followed in the present study involved the participation of stakeholders
from the agrifood chain. Two workshops were held on the university farm, the first being
a co-design workshop aimed at finding innovative and highly species-diversified (HSD)
options adapted to the Thessaloniki region case study. The second workshop took place
one and a half years later and was aimed at evaluating the HSD systems suggested using a
number of indicators belonging to different agronomic, environmental, and socio-economic
dimensions (Table 1). Local stakeholders evaluated and ranked potential innovations in
dedicated meetings based on data derived from a multi-criteria ex ante assessment, which
led to a fine-tuning of the co-designed systems in an iterative manner.

Table 1. Indicators used to evaluate cropping system diversification, ordered within three categories:
agronomic, environmental, and socio-economic.

Agronomic Environmental Socio-Economic

Grain yield (t ha−1) N losses (volatilization, leaching) Farming profit

Grain protein concentration Soil CO2 sequestered/emitted Economic independence (from fuel and
mineral N)

Yield variability Energy use efficiency Economic cost
Soil organic carbon content Renewable energy input Material additional cost

Soil erosion Non-renewable energy input Workload
Soil N mineralized Employment of workers

Pest control (weeds, pests, and diseases)

During the co-design process, four cropping systems were developed and evaluated.
The first system served as the reference (RS) and involved a two-year rotation of wheat and
barley. In this system, wheat is sown during the first growing season, while barley is sown
during the second growing season. The second system (DIV1) consisted of a three-year
rotation of wheat the first year, oilseed rape the second year, and barley the third year. The
third system (DIV2) included a three-year rotation of wheat, pea, and barley. For these
two diversified systems, wheat is cultivated for the first year, the following crop is oilseed
rape for DIV1, and pea for DIV2, and finally, in the third year, both systems include barley.
Finally, the fourth system (DIV3) involved a three-year rotation with wheat during the
first growing season, intercropping of barley with common vetch for the second growing
season, and lastly, barley for the third growing season.

3. Results and Discussion

The different stakeholders that were involved were as follows: 20 agricultural students
that are also farmers, 1 seed producer and supplier of agricultural supplies, e.g., pesticides,
fertilizers, etc., 13 farmers, and 5 researchers. All the participants were involved in cropping
systems in Central Macedonia (Figure 1).

Most of the stakeholders indicated that the socio-economic aspects are more important,
with 37.8%, followed by 35.4% of the agronomic and 26.8% of the environmental (Figure 2).

The systems that were better according to the stakeholders were DIV3 and DIV,2 as
they had the best evaluation regarding the indicators that were used, such as agronomic,
environmental, and socio-economic (Figure 3).
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Figure 1. Stakeholders who attended the workshop.

 

Figure 2. Importance according to each dimension by the stakeholders.

Figure 3. Evaluation of the four cropping systems designed in 2021.

4. Discussion

Based on the results, cropping systems that included legume species, either as sole
crops or as intercrops with cereal, were found to be more preferable by the stakeholders [1,4].
Additionally, the farmers’ main concerns were related to their final income, which is
associated with socio-economic factors [5,7]. Similar responses have been reported in other
studies, and it was found that it is better when legumes are included in the cropping system
in a rotation or with intercropping, and more stakeholders recognized the need to develop
highly diversifying cropping systems; however, the data are limited for Mediterranean
cropping systems [1,3–5].

5. Conclusions

The main conclusions of the present study are that agronomic and socio-economic di-
mensions were the most important for the participants (over 70% combined). Furthermore,
DIV2 and DIV3 were selected as the most satisfactory alternative cropping systems. Finally,
throughout the discussion, it was obtained that the farmers were more concerned about the
socio-economic dimension regarding the final profit.
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Abstract: The I2CONNECT Horizon project introduced summer school training, aiming at strength-
ening the capacity of future advisors and researchers to support interactive innovations. The training
consisted of two online sessions and a four-day face-to-face course, covering basic concepts and
various methodological tools for stimulating active participation and strengthening innovation net-
works. The findings indicate the effectiveness of interactive training in cultivating skills and attitudes
that enable innovations and also imply the need for the integration of participatory learning and
methodological knowledge on interactive processes into university curricula. Modifying traditional
university education in this direction could enhance the design and implementation of interactive
projects, facilitating actors’ navigation through innovative ecosystems.

Keywords: interactive training; networks; AKIS; education; innovation support services

1. Introduction

According to the Agricultural [Knowledge and] Innovation Systems (A[K]IS) think-
ing, innovations are complex processes in which new ideas are developed and imple-
mented by networks of multiple actors. In innovation networks, actors engage in social
learning and adaptive experimentation to achieve desirable outcomes. Currently, such
multi-actor/interactive approaches are gaining ground, being a key component in policy
interventions and initiatives, such as the Strategic Working Group on Agricultural Knowl-
edge and Innovation Systems of the Standing Committee on Agricultural Research of the
EU (SWG SCAR-AKIS), the European Innovation Partnership for Agricultural Productivity
and Sustainability (EIP-AGRI) and Horizon 2020 projects.

These approaches embrace actors’ meaningful interaction throughout the entire in-
novation process since all relevant actors are considered the owners of the same complex
problem, though from different angles. At the same time, these actors are considered sources
of complementary knowledge, values, interests [1] and practices, which potentially—if put
together—lead to a viable solution(s). The recognition that complex problems require the
full engagement of diverse actors in networks leads to the need for new ways of actors’
mobilization and coordination that facilitate knowledge co-creation and social learning. In
this framework, within the emerging pluralistic advisory landscapes, a new set of Inno-
vation Support Service’s (ISS) [2] functions emerges as compared to that of ‘conventional’
advisory services, including access to knowledge; advisory, consultancy and backstopping;
marketing and demand articulation; networking facilitation and brokerage; capacity build-
ing; access to resources; institutional support for niche innovation; and scaling mechanisms
stimulation [3]. In this respect, a major role of ISS is that of the co-learning facilitator, aiming
at the development of common meaning and language between dialogue partners in order
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to encourage change and develop innovative solutions. Therefore, the advisors involved in
interactive innovations need new knowledge and skills as well as a methodological toolkit
to successfully shape and deliver advisory services tailored to clients’ needs.

The i2connect project (https://i2connect-h2020.eu/, accessed on 19 September 2023)
identified basic concepts and modes of learning relevant to the qualification of advisors
and facilitators engaged in interactive innovation [4] in order to set up three summer
schools in the period 2022–2024. On this basis, it adopted a non-directive, participant and
problem-solving-oriented training approach [5,6] to support trainees in their own learning
about concepts and methods appropriate for interactive innovation. The purpose of this
work is to present the experience of the first i2connect summer school and the lessons
learned, facilitating similar future efforts.

2. Materials and Methods

The first summer school was organized by the Agricultural University of Athens with
the close collaboration of trainers from the University of Hohenheim, the University College
Dublin, the Széchenyi István University and the Berner Fachhochschule. Twenty-six (26)
MSc and PhD students from universities from eleven European countries participated. The
summer school was carried out in 3 stages, including 2 two-hour online meetings and a
course with physical presence for four full days. The first online meeting (28 June 2022)
aimed at familiarizing participants with each other, the objectives, the structure and the
basic concepts of the training, as well as assigning them the task of studying an interactive
project from their country—mainly through EIP-AGRI.

The face-to-face course took place in the period from 23 to 29 July 2022 at the Mediter-
ranean Agronomic Institute of Chania (MAICH), Crete. The course covered basic concepts
of (interactive) innovation and network facilitation (Table 1). The trainers/facilitators
utilized a variety of interactive exercises to encourage trainees’/participants’ active engage-
ment and trigger their creativity (e.g., cross the river, guiding the blind, AKIS analysis,
controlled dialogue, egg dropping, role-playing in facilitation, walk and talk, etc.). This
way, the trainees were sensitized and learned the roles undertaken and the competencies
needed for successfully delivering interactive advisory services. In this respect, a variety of
methodological tools were also used, such as the Spiral of Initiatives/Innovations and the
Circle of Coherence [7]. Furthermore, the trainees participated in a farm visit to interview
local actors engaged in an ongoing innovation project and put the tools they had learned
into practice. At the end, the trainees evaluated the course with a questionnaire comprising
34 Likert-type questions and 4 open questions regarding (a) what they liked best about the
training, (b) which topics were covered insufficiently, (c) suggestions for improvements,
and (d) feedback about their personal learning.

Table 1. Overview of the structure and topics covered in the summer school.

Daily Sessions Monday Tuesday Wednesday Thursday Friday

Morning
sessions

Types of advisory
approaches

Spiral of
innovation

Debriefing of field
visit conclusions Networking

The AKIS concept Cold & warm
processes Facilitation My own role as an

advisor
The role of
advisors in

innovation process
Evaluation

Afternoon
Sessions

Introduction

Interactive
approaches Farm visit Facilitation

exercises
Competencies of

advisors -Preparation Debriefing

Communication -Field trip Conclusions
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In the second online meeting (2 November 2022), the trainees reflected on their learn-
ings and further strengthened their network. The participants were invited to exchange
experiences in small groups based on questions such as the following: Q1: What feelings
occur when thinking of the summer school in Chania? Q2: What is most prominent in my
mind related to the summer school? Q3: In what way did the learnings of the summer
school change my way of thinking/worldview? and Q4: What have I put into practice so
far? When? How did I feel?

3. Results

The quantitative analysis of the questionnaires showed that the course exceeded
the expectations of the trainees, rating their overall satisfaction at 3.83 out of 4, with the
rates of the majority of the questionnaire items rated over 4 (and half of the items over
4.5/5). Specifically, the course was found to be well planned and organized (rated at
4.7 out of 5) and the content of the training quite comprehensive (4.17); the training was
adjusted to the current capabilities of the trainees (4.09), while the involvement of trainees
with different backgrounds was also very positive (4.67). The teaching aids used were
helpful (4.74), and the methods used made the understanding of the tools easy (4.46), thus
increasing trainees’ confidence in their future use (4.54). In addition, the trainees were
particularly satisfied with their cooperation with the trainers (4.78), who were found to be
knowledgeable about the training topics (4.65), able to explain concepts and tools clearly
(4.35) and were supportive and helpful when needed (4.91). The trainers were found
to be excellent at encouraging active participation and interaction among trainees (4.91)
and creating a constructive working atmosphere (4.91). This, along with trainees’ good
cooperation (4.75), positively influenced peer-to-peer interactions, resulting in increasing
trainees’ collaborative attitude (4.83) and their motivation to pursue further learning (4.65).
As a result, they found that the course was useful, particularly as regards their professional
growth (4.42).

The qualitative evaluation confirmed these findings. According to the trainees’ com-
ments, they enjoyed a dynamic and inspiring environment when working in small groups,
which helped them to keep their energy high throughout the training. The training “was
fun”, “interesting” and “a true co-learning experience”. Trainees got “good knowledge”,
and although “the training was pretty different from what I expected . . . it was better this
way”. They particularly liked “the practical side of learning (no boring lectures in a classical
classroom)” and that “I was able to learn about myself and gain confidence in what I am
capable of”. Another trainee said: “I built a network of people that study and work in the
sector; learned about innovation approaches; used new tools and expressed myself at the
facilitation exercise”.

An indication of students’ appetite “to learn even more” was their suggestions that
the next summer school should cover topics such as the facilitation of farmers’ discussion
groups, project management, conflict management, etc. Their recommendations included
the course extension to five full days and the enrichment of thematic areas (e.g., AKIS)
with more detailed knowledge. More time should be devoted to examples and developing
facilitation competencies as well as to outdoor activities, including the field visit.

The follow-up online meeting confirmed that the experience of the summer school
continued to induce feelings of excitement among the trainees. Communication skills,
particularly active listening and exercising patience, better understanding of networking
and exercising self-confidence were stated as the most prominent learnings. Moreover,
certain facilitation activities and tools were put into practice after the course, indicating
the impact and effectiveness of interactive training in cultivating skills and attitudes that
enable interactive innovations.

4. Discussion and Conclusions

The assessment provides empirical evidence suggesting changes to the traditional
(top-down/ex-cathedra) agronomic education offered to future advisors in Higher Ed-
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ucation Institutes, especially with a view to the emerging ‘paradigm’ of interactive in-
novations. Participatory learning emerges as an essential pillar of advisors’ education,
indicating the integration of methodological knowledge about shaping and facilitating
interactive processes into university curricula. Such knowledge is useful not only for
advisors but academics/researchers as well, helping with tasks such as analyzing innova-
tion networks, identifying the roles of relevant actors and navigating through innovation
ecosystems. The expected benefits include more effective integration of actors and better
design/implementation of interactive projects (e.g., HORIZON and EIP-AGRI).
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Abstract: This paper aimed to analyze the use of digital media, and the research was conducted via a
web survey sent by e-mail to equestrian clubs in Croatia. Social media has significantly altered the
way of communication and the availability of information in all segments of life and work, including
horse breeding. Within digital media, an extremely large amount of information is available that is
not necessarily relevant and true. To prevent the use of inadequate information, in 60% of equestrian
clubs in Croatia, certain persons are responsible for the content. Less than 50% of the respondents
follow influencer posts. Furthermore, 90% of the respondents believe that digital media is an excellent
tool that can help in the work of equestrian clubs, while 80% of the respondents believe that it is
currently underutilized.

Keywords: equestrian clubs; digital media; information exchange

1. Introduction

New media habits in the era of digitization are challenging previous understandings
of who and what receive media attention. Definitions, interpretations, and understanding
of social media have been the subject of debate and frequent corrections over the past
20 years. Ref. [1] claims that social media is a dynamic and contextual concept and under-
standing social media is temporally, spatially, and technologically sensitive. Furthermore,
the content on social media is variable and does not objectivity represent one time period
or locality in its entirety. Social media has dramatically changed the dominant way of
communication, and today everyone can share content beyond the “gatekeeping” func-
tion of traditional media and with the help of new, relatively cheap technologies [2]. In
recent years, the influence of social media on the spread and quality of knowledge has
become increasingly evident. The development of social media represents a challenge for
traditional sources of knowledge and raises questions about how we should interpret and
evaluate available knowledge. Social media platforms provide enormous opportunities for
people to communicate with each other and allow for the distribution of misinformation to
flourish [3]. The presence of fake news in the media has become a global problem, being
especially prominent during the coronavirus pandemic, but it is not present in all countries
to the same extent. For example, Croatia is a country whose inhabitants know how to
recognize and avoid fake news. According to the research of [4], the most reliable sources
of information in Croatia are television and radio, while the Internet (excluding social
networks) is in second place. Although Croats are considered to be successful in identifying
fake news, their actual ability to recognize it does not reflect this. Furthermore, social media
has become a well-established way of communication; for example, football clubs from the
UEFA League communicate with their fans through the Facebook application [5]. Ref. [6],
in their research, used the Facebook application as a tool to conduct a survey related to
horse welfare. Furthermore, a relatively new term related to social media is influencer. An
influencer is considered to be a person who has an influence on other people and thus can
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influence their views on various things. Descriptions of influencers usually focus on what
influencers do. Ref. [7] emphasizes that influencers on social networks “gather” followers
through blogs, vlogs, and similar content, presenting their everyday life in text and images
and promoting various products and services through advertisements [8]. Ref. [9] states
that influencers play an important role in consumption processes. Digital media users
perceive themselves to have a close relationship with influencers, so they are more likely
to be motivated by social media marketing than traditional advertising. Furthermore,
influencer marketing is often not perceived as advertising but as a recommendation from a
friend [9]. According to Radmann et al. [10], influencers in horse breeding mainly focus
their communication on issues related to horses, and their (and their followers’) love for
horses creates the intimacy necessary to form a basis for other messages (knowledge and
advertising). Intimacy and authenticity are strengthened in the interaction between fol-
lowers and influencers, and they receive positive feedback for their way of working with
their horses. The feeling gained from this kind of communication is likely to make com-
mercial recommendations less visible and more compelling for consumption. Croatia, with
70 registered equestrian clubs in the Croatian Equestrian Federation [11], is not a large
market for digital media. The size of the Croatian market is particularly evident in compar-
ison with that of Sweden, which has 900 horse-related clubs, of which about half are riding
schools; or Norway, whose Norwegian Equestrian Federation (NRYF) is the 13th largest
sports federation in the world, with 30,000 active members in 340 registered clubs [10,12,13];
and Germany, where equestrian sport ranks 8th in terms of the number of members in
equestrian clubs [14]. The interest in riding and equestrian sports is not only expressed
by the number of members of a country’s equestrian associations but also by activities on
social networks. Numerous blogs as well as accounts on different applications (Facebook,
Instagram, Twitter, and YouTube) are dedicated to horses. Analysis of the content on social
media shows that young riders analyze and harmonize their qualities in working with
horses in relation to the content published by their role models (influencers) on social me-
dia [15]. Furthermore, social media often presents an ideal image of the interaction between
man and horse, which creates pressure and discomfort in the follower. Considering the
increasing importance of digital media in all aspects of life and work, the aim of this paper
was to analyze the use of digital media in equestrian clubs in Croatia.

2. Methods

This research was conducted via a web survey sent by e-mail to equestrian clubs
registered in Croatia. The questionnaire included questions related to the use of digital
media in the work of equestrian clubs, means of communication with their members, and
their creation and monitoring of digital media. All clubs were members of the Croatian
Equestrian Association, and the questionnaire was filled out by the presidents of the
equestrian clubs. In terms of age, 55% of survey respondents were over 41 years old. The
web survey was conducted over 14 days, in the period from 31 January 2022 to 13 February
2022. The results of the web survey are presented graphically (MS Excel).

3. Results and Discussion

Members of equestrian clubs in Croatia combine the use of various digital tools for
exchanging information, among which the most represented are WhatsApp (80%), calling
(75%), and Viber, while those with less representation include publications on websites
(40%) and sending SMSs (40%) (Figure 1). Changes in communication with members of
equestrian clubs have occurred in parallel with the development of technology. The same
trends in changes in the type of communication are happening all around the world, and
WhatsApp is currently one of the most popular communication platforms [16].
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Figure 1. Frequency of use of certain communication tools among members of equestrian clubs
in Croatia.

Monitoring and managing digital platforms are common practices in all countries,
given that the visibility of posts has no limits and information reaches users quickly, but
on the other hand, there are no reviews, so the credibility is questionable. The most
popular digital media is Facebook (100%), which was used by all the studied equestrian
clubs in Croatia. It was followed by Instagram (65%), while blogs and YouTube appeared
sporadically in 5% of cases (Figure 2). Equestrian clubs in Croatia follow the trend of
representation on Facebook (Vale and Fernandes, 2017), which contributes to the welfare of
horses [6].

 

Figure 2. Frequency of use of digital media (networks) used by equestrian clubs in Croatia.

The accuracy of posts on official digital platforms should be satisfactory considering
that 60% of the equestrian clubs assigned a person to create and publish content on them,
while 35% of the clubs assigned multiple persons. Furthermore, in 10% of the equestrian
clubs, content on digital media could be created by all club members (Figure 3). In reducing
the number of content creators on digital media, the possibility of spreading fake news
among equestrian club members also decreases [4,10,17].

In the case of particular problems at work (health, training, equipment, etc.), 100%
of respondents said they would ask for the help of a professional, but in 35% of cases,
respondents would check and find information on the Internet, while 20% of respondents
would use books and 5% scientific papers. The development of social networks poses
new challenges to traditional sources of knowledge and raises the question of how we
should interpret the available information. Based on the conducted research, it is evident
that expertise is valued in equestrian clubs, given that in the case certain problems arise,
members first contact experts in the reference area. The above indicates that there is no
disruption in the understanding of information [3]. Influencers in the equestrian world in
more developed countries are well positioned [10], while in Croatia, 45% of respondents
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said they follow them constantly, 5% occasionally, and 50% of respondents do not follow
influencers’ posts at all. In addition, 10% of the respondents were considered influencers
in equestrian clubs in Croatia. Furthermore, 90% of the respondents believed that digital
media is a helpful tool and that its use improves their work in equestrian clubs. A total of
80% believed that digital media is not used enough in the “equestrian world”. Equestrian
clubs in Croatia follow world trends in horse breeding in 15% of cases. It is believed that
the younger population is more inclined towards social media usage, more technically
skilled, and uses digital media more often [18–20].

 

Figure 3. Creation of content on digital media under the authority of equestrian clubs in Croatia.

4. Conclusions

At a time when digital media has almost completely taken over most means of com-
munication and is becoming one of the main sources of information in all segments of life
and work, equestrian clubs in Croatia are also following this trend. The complexity of
running an equestrian club is greatly facilitated by the use of digital media, which club
managers have recognized. Furthermore, false data and unverified information represent
major global problems to which special attention should be paid, and systematic work
should be carried out to reduce their spread. To increase the accuracy of information, 60%
of equestrian clubs in Croatia assign specific persons to the creation of content. Less than
50% follow influencer posts. Also, digital media represents an excellent tool in the work
of equestrian clubs in Croatia (in the opinion of 90% of respondents) if used rationally
and in a controlled manner, but currently, it is not used enough (in the opinion of 80%
of respondents).
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Abstract: Websites are one of the most important digital marketing tools for businesses, through
which they interact with users and establish their online presence. A well-designed website is effective
in attracting and retaining customers and increasing sales. Automated website evaluation tools are a
quick and easy solution for assessing a website, offering immediate results and suggestions for its
improvement. In this study, the characteristics of the digital presence of agricultural stores in Greece
during 2021–2022 were investigated, using Website Grader and Google Lighthouse tools for a sample
of 282 websites. This work shows potential improvements of agricultural store websites over time
and can also be used to improve evaluation tools.

Keywords: digital marketing; website performance; website assessment; agricultural stores; Greece

1. Introduction

Electronic markets for agricultural products existed long before the advent of the Inter-
net, since as early as the mid-1970s, some US agricultural industries supported electronic
trading mechanisms [1]. There are many indications that electronic commerce can reduce
the cost and increase the demand of agri-food products [2].

In today’s competitive digital economy, all large businesses and organizations have
their own website, which is considered one of the most important components of their
operation and an integral part of their business activities [3]. A well-designed website can
assist in an increase in sales and business profit; however, websites that are not functional
and do not offer user interaction capabilities are off-putting and work negatively for both
the user and the company itself. The problem of evaluating websites becomes evident, in
order to determine measures or indicators that will assess whether a website is performing
its function properly, i.e., retaining existing customers and attracting new ones.

A lot of agricultural stores in Greece have websites, through which they provide
information about their products and services to farmers and the general public. The
purpose of this research study is to investigate the characteristics of the digital presence
of agricultural stores in Greece. A more specific goal is the evaluation of the websites of
agricultural stores (as a means of their digital presence) using automated evaluation tools.

2. Methods

The research was carried out for the years 2021 and 2022. For the purposes of the
research, an internet search was carried out through the Google and Microsoft search
engines to identify the agricultural stores that maintain a website. An agricultural store
was defined as any online store that: (a) is located within the Greek territory, (b) provides
agricultural/livestock/zootechnical supplies to farmers and (c) has a website through
which it carries out online sales. The search was based on a number of keywords in
Greek, that here are translated into English for ease of reference: “agricultural store”,
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“farm department store”, “farm center”, “farm produce store”, “farm supply store”, “farm
supplies”, “agricultural equipment”, “agricultural machinery”, “agricultural services”,
“animal feed”, etc.

The search initially resulted in 282 electronic addresses (URLs), which were checked
for their validity and the fulfillment of the three aforementioned criteria for inclusion in
this research. Websites that corresponded to online agricultural stores were included, while
unverified URLs, social media pages (e.g., Facebook), blogs, pet accessory stores, sites with
hosting problems, and online directory listings were excluded.

The sites that were included in the sample of the present research amounted to
239 different URLs. The majority of these shops (210) were farm supply stores. For each
store, the collected information included a series of metadata, such as location, year of
establishment, supported languages, and social media presence. As part of the research,
the digital presence of agricultural stores in Greece was evaluated using automated website
evaluation tools. Website Grader was used as the primary assessment tool for both years,
while Google Lighthouse was only applied for the 2022 assessment. Both tools evaluate a
website with a score from 0 to 100.

Website Grader assesses four key metrics [4], namely, Performance: overall appearance
of a website (rating 0 to 30); Search Engine Optimization (SEO): ranking of the website
by search engine users (rating 0 to 30); Mobile Readiness: capacity to view the website
on a mobile device (rating 0 to 30); and Security: existence of a security certificate (rating
0 to 10). Google Lighthouse assesses each of the following five metrics on a scale of
0–100, namely, Performance: speed of website loading; Accessibility: ease of usage by
persons with disabilities; Best Practices: implementation of security aspects and standards
of web development; SEO: capability of crawling by search engines; and Progressive Web
Application (PWA): audits of operation. It has to be noted that from October 2022, the PWA
metric is assessed using a binary system instead of a point-based system.

3. Results

A statistical analysis was undertaken for the obtained data. For the year 2021 (Figure 1),
the Website Grader results for websites regarding the mean score and standard deviation
are as follows: 13.96 ± 7.01 for Performance; 26.59 ± 5.16 for SEO; 19.35 ± 10.09 for Mobile
Readiness; and 4.86 ± 3.73 for Security.

 
Figure 1. Boxplots of Website Grader results for Performance, SEO, Mobile Readiness and Security
(Year = 2021).
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For the year 2022 (Figure 2), the Website Grader results for websites regarding the
mean score and standard deviation are as follows: 13.62 ± 6.94 for Performance; 27.41 ± 2.82
for SEO; 20.46 ± 9.27 for Mobile Readiness; and 5.71 ± 3.57 for Security.

 

Figure 2. Boxplots of Website Grader results for Performance, SEO, Mobile Readiness and Security
(Year = 2022).

For the year 2022 (Figure 3), the Google Lighthouse results for websites regarding
the mean score and standard deviation are as follows: 49.71 ± 21.39 for Performance;
81.32 ± 12.11 for Accessibility; 79.02 ± 12.50 for Best Practices; 84.59 ± 10.42 for SEO; and
37.29 ± 8.72 for PWA.

 

Figure 3. Boxplots of Google Lighthouse results for Performance, Accessibility, Best Practices, SEO
and PWA.

Table 1 depicts the correlations between the scores of the various control elements of
the two evaluation tools. A strong positive correlation (0.653) was recorded between the
Performance metric in Website Grader and the Performance metric in Google Lighthouse,
as well as between Security in Website Grader and Best Practices in Google Lighthouse (0.603).

Table 1. Pearson coefficients (r) between Website Grader and Google Lighthouse website evaluation
tools metrics (significant correlations are shown in bold).

Tool Checkpoint

Website Grader Google Lighthouse

Performance SEO Mob Security Performance Accessibility
Best

Practices
SEO PWA

Website
Grader

Performance

SEO −0.103
Mobile −0.157 0.043

Security 0.037 −0.221 0.265

Google
Lighthouse

Performance 0.653 −0.046 −0.175 −0.053
Accessibility −0.134 0.043 0.229 0.191 −0.144
Best Practices 0.111 −0.139 0.347 0.603 0.127 0.251

SEO −0.259 0.457 0.467 0.064 −0.261 0.410 0.176
PWA 0.010 −0.028 0.254 0.389 −0.044 0.047 0.243 0.110
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4. Conclusions

Comparing the scores between 2021 and 2022 using Website Grader showed variations
in SEO, Mobile Readiness and Security, indicating potential improvements or positive
changes that were made by websites over time. In particular, it appears that the overall
mean scores across the four metrics do not differ significantly between the two years;
however, individual websites varied in their ranking in relation to their overall score,
as some of them showed improvement and others decline in performance in terms of
specific metrics.

Performance and SEO are metrics used by both tools; however, due to the different
rating scale of the two tools, the results are not directly comparable. This is in agreement
with other research [5], which evaluated specific websites with different tools and found
that websites are evaluated and interpreted differently and receive a different score for
metrics with same names by each tool. However, as shown through the correlations that
were recorded between the scores of the two tools’ metrics, Performance and SEO, these
are strongly positively and moderately positively correlated, respectively. This seems to be
an indicator of reliability of the provided evaluation results of the two tools.
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Abstract: The rate of rye consumption is increasing due to its benefits for human health. “Sikali Vevis”
is a cultivated traditional rye population of the Vevi area, Florina of Western Macedonia, Greece, which
supports the local agricultural community. However, the identity of this traditional population is not
yet protected. This work, funded under the Agricultural Development Program 2014–2020 (Measure
16), Sub-Measure 16.1–16.2 (project M16SYN2-00321), will present the parameters connected with the
description of the unique identity of this product, its origin, its traceability, local agricultural practices,
and specific characteristics that will contribute to the protection of this traditional population.

Keywords: rye; local landrace; PGI product; quality; agricultural development

1. Introduction

Rye (Secale cereale L.) is a cereal crop recognized for its robust winter endurance,
ability to withstand various environmental and biological challenges, and suitability for
nutrient-depleted, sandy soils with low pH levels [1]. The majority of global rye production,
exceeding 90%, is concentrated in Europe’s northern, eastern, and central regions [2], where
it has been cultivated for its grains since the Bronze Age. Within the European Union, rye
grains serve diverse purposes, with 41% allocated for human consumption, 32% allocated
for animal feed, 12% used as a raw material for bioethanol production, 10% allocated for
biogas generation, and 5% allocated for seed multiplication [3]. Rye stands out among the
cereals due to its notably high dietary fiber content [4] and its rich assortment of bioactive
compounds [5]. Beyond its dietary importance, rye has played a pivotal role in numerous
breeding programs by serving as a source of disease resistance in wheat. This includes
resistance against diseases like powdery mildew, stripe rust, and stem rust [6].

The European Union first adopted the system for the protection of geographical
indications and the designations of origin of agricultural products and foodstuffs (regu-
lations 2081/92 and 2082/92) to define rules on the certificates of specific characteristics
for European agricultural products. “Sikali Vevis” is a traditional rye population (Secale
cereale L.) cultivated in the Vevi area of Florina, Western Macedonia, that supports the local
agricultural community. The rate of rye consumption has been increasing recently due
to its benefits for human health, so there is an increasing interest in rye consumption as
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a food. “Sikali Vevis” is cultivated in disadvantaged and remote areas, having particular
characteristics and unique qualities; these unique characteristics have not yet been recorded
systematically to promote and protect the name of this agricultural product in alignment
with the EU and Greek regulations [7]. This will help secure the identity and bring added
value to this unique rye product, achieving better market prices and improving the produc-
ers’ income [8]. PGI emphasizes the relationship between the specific geographic region
and the product name, where a particular quality, reputation, or other characteristic is
attributable to its geographical origin [9].

An essential target of the project M16SYN2-00321 is to record the agronomic and
quality characteristics of this rye population, to investigate the parameters connected with
its unique origin, and collect all the required information for this unique product to apply
for registration under the scheme of Protected Geographical Indication. This work includes
the initial results of this study.

2. Methodology

Extensive research and interviews with the local farmers were conducted to identify
the traditional uses of the rye “Sikali Vevis” population; different samples were collected
from the area’s farmers in cooperation with the Agricultural Cooperative of Florina. A
pilot study using six representative samples of the cultivated local rye population ”Sikali
Vevis” originated from 6 producers located in Vevi, Florina, Western Macedonia, Greece,
was established in the Farm of the Department of Agriculture of the University of Western
Macedonia (Table 1). The seeds were sown according to the local producers’ standard
agricultural practices, and seed productivity values and protein content were recorded
during growth and agronomic parameters. The productivity and quality were estimated
according to standard practices.

Table 1. An indicative range of the “Sikali Vevis” seeds’ agronomic and quality characteristics is
expressed as mean yield.

“Sikali Vevis” Seed Yield (kg/ha) 1 Protein Content (%)

Population 1 1507 12.6
Population 2 1659 12.4
Population 3 1621 12.1
Population 4 1296 13.7
Population 5 1549 12.5
Population 6 1859 11.8

1 The average yield derived from four different replications.

3. Results and Discussion

The name of the agricultural food product is “Sikali Vevis”, and the description of
the agricultural product consists of the seeds produced by the local population of rye
(Secale cereale L.) cultivated in the Vevi area since the 19th century. Vevi belongs to the
Prefecture of Western Macedonia, the Municipality of Florina. It is located east of the
city of Florina, about 20 km from it, in a southwestern mountain branch of the Voras
mountain (Kaimaktsalan), which ends in the narrows of Kirli Derven, near the village of
Kleidi, while the southeastern branch ends in the plain of Florina. The production process
follows the traditional agricultural practices without any additional inputs; it is essential
that, according to the locals, “Sikali Vevis” is cultivated in mountainous and disadvantaged
areas and especially in fields of low-level fertility. It is characteristic that “Sikali Vevis”
can grow very well in low-fertility-level soils and show good tolerance to frost in subzero
environments. The average range of the recorded seed yield and protein content span from
1296 (kg/ha) to 1859 (kg/ha), and the protein content ranges from 11.8% to 13.7%.

The seeds and inflorescence are shown in Figure 1.
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Figure 1. The seeds just before harvesting of “Sikali Vevis”.

4. Conclusions

This multifaceted approach of the project M16SYN2-00321 funded by the Greek Agri-
cultural Development Program 2014–2020 (Measure 16) and, in particular, Sub-Measure
16.1–16.2, will enhance the safeguarding and subsequent utilization of this valuable resource
through the following ways:

• Recognizing and identifying the traditional population through applying for regis-
tration on the National List. This ensures production protection across a broader
geographical area by gathering the data necessary to submit a dossier as a PGI (Pro-
tected Geographical Indication) product.

• Developing improved genotypes suitable for organic environments.
• Establish and implement an innovative procedure for disseminating the best practices

in conserving and producing seeds of the preserved variety within its region of origin.
This process is tailored to the specific conditions, ensuring seed certification and an
adequate purity level. With ELGO researchers’ support, the cooperative will lead this
effort.

• Authentication of the morphological, qualitative characteristics, and DNA techniques.
• Providing valuable advisory services to farmers, which include field schools, e-

learning opportunities, an online application system, and networking through an
online platform.

• Documenting the reduction in product inputs, promoting sustainability and resource
efficiency.
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Abstract: This paper investigates the relationship between the gross value added (GVA) of Greece’s
agricultural sector and the GVAs of the other sectors. The research considers both the relationship
between value levels and the cycles of GVAs. Dynamic analysis using ARDL modeling shows that
there is no cointegration between agricultural GVA and the other GVAs. However, there is an es-
timated cointegrating relationship between business cycles of agriculture and those of the rest of
the economic sectors, with the cycles of services being the significant variable. Moreover, economet-
ric analysis using NARDL modeling shows that there is a cointegrating relationship between the
levels of GVAs as well, when asymmetricity—with respect to GVA changes of the services
sector—is introduced.

Keywords: structural transformation; agriculture; business cycles; ARDL and NARDL

1. Introduction

This paper investigates the relationship between agricultural value added (GVA) and
the GVAs of the other economic sectors, and the relationship between farm business cy-
cles and the other sectoral business cycles as well. Analysis and estimates refer to the
Greek economy and the non-farm sectors, which are classified as industry, construction
and services. The results provide information on a significant aspect of linkages between
the farm and non-farm economy in the process of growth and transformation, as well
as the relationship of their cyclical behavior. Understanding such linkages and relation-
ships is useful to decision makers when sectoral policy measures and growth incentives
are devised.

Structural transformation is a prominent feature of economic growth and is regarded
as one of the main stylized facts of development [1]. Several studies have been conducted
regarding the co-movement of different sectoral outputs [2]. Some investigate such linkages
within the context of the Real Business Cycles theory [3]. Empirical research regarding
fluctuations in crop output relies heavily on weather shocks and climate changes [4].

However, econometric investigations of the relationship between outputs or the GVA
of agriculture and other sectors are limited. Ref. [5] suggests that all economic sectors’
outputs are integrated in China, and highlights the prevalence of agriculture in driving
other sectors’ growth. Ref. [6] supports that Indian sectoral outputs move together and
that sectoral growths are interdependent. Regarding the Greek agriculture, ref. [7] argues
that linkages between the farm and non-farm sectors are weak. In addition to these studies
with variables used at their levels, ref. [8] examined farm business cycles in the U.S. and
concluded that they are not correlated with the rest of the economy.

Dynamic analysis shows that even though cointegrating relationships at the variable
levels were not found using the ARDL model, when changes in the GVA time series of
services are decomposed into positive and negative ones, the estimated NARDL model
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shows that a significant and negative asymmetric long-term relationship between the GVAs
of agriculture and services does exist. In addition, an ARDL model confirms that between
the cyclical behavior of GVAs of agriculture and services, there is a significant negative
cointegrating relationship.

2. Materials and Methods

We use an annual time series (1960–2020) of sectoral GVAs (at 2015 constant prices) on
a logarithmic scale. Deviations of sectoral GVA time-series are taken from the estimation
of their trend to estimate their cyclical components, applying the Hodrick–Prescott (HP)
filter, despite severe criticisms [9], the Butterworth (BW), the Baxter–King (BK) and the
Christiano–Fitzgerald (CF) filters. Results show that the choice of filters does not alter the
general picture of cyclical behavior.

The approach initially applied is based on the linear ARDL (p,q) model [10]. We
adopted the respective ECM (Error Correction Model) and used it at levels and cyclical
components only. In cyclical behavior studies in particular, it has been used to investigate
the cointegrating relationship between business cycles of different countries [11]. It is given
by Equation (1):

ΔYt = β0 + ∑p−1
j=1 ajΔYt−j + ∑k

i=1 ∑q−1
j=0 βijΔXit−j + θ0Yt−1 + ∑k

i=1 θiXit−1 + et, (1)

where Y refers to log GVA of agriculture while X refers to the log GVAs of non-farm sectors.
Asymmetric effects can be searched for and taken under consideration using the

NARDL model as per [12]. Decomposing the (kx1) vector of X′
ts in positive and negative

partial sums of total increases and decreases, that is, Xt = X0 +X+
t +X−

t , with ∑t
j=1 ΔX+

j =

∑t
j=1 max

(
ΔXj, 0

)
; X−

t = ∑t
j=1 ΔX−

j = ∑t
j=1 min

(
ΔXj, 0

)
, we derive the relevant nonlinear

ECM. The model can and should be applied only at levels since detrended cycle values
cannot be decomposed. NARDL applications in agricultural economics are found in [13].

3. Results

An estimation of the ARDL model rejects the hypothesis of the existence of a linear
long-term relationship between the sectoral GVAs, since the FPSS-stat (1.86) is well below
the upper and lower bounds’ critical values (3.63 and 2.45, respectively). However, when
asymmetry is considered and an NARDL model is implemented, a significant cointegrating
relationship is found between the variables at their log levels (FPSS-stat = 3.48, p-value
(0.05)). Considering that structural change has to do with the continuous growth of services,
in accordance with the practice in the literature of selecting a variable as the asymmetric
one, the variable treated as such is the GVA of services. The estimated long-run asymmetric
equilibrium relationship, derived by the appropriate process after the estimation of the
NARDL model, is given by Equation (2):

lnagrt = 0.79(lnconstt) + 1.26(lnindt)−2.15(lnserv+
t

)
−6.01(lnserv−

t

)
+ et, (2)

where ln denotes the log values of GVA for agriculture (lnagrt), construction (lnconstt),
industry (lnindt), and services (lnservt), while lnserv+t and lnserv−t are the total increases
and decreases in the log GVA up to time t. To check for statistically significant differences
between serv+t and serv−t , the Wald test is applied and the results reject the hypothesis of
long-term symmetry. This becomes apparent at the dynamic multipliers graph (Figure 1).

In order to investigate the existence of a long-run equilibrium relationship between
the cyclical components of agricultural GVA and the other sectoral GVAs, the linear ARDL
model is deployed. Four different models are estimated (corresponding to different filters
of detrending) and a linear long-term equilibrium relationship is supported, as the model
F-values show, which also confirms the negative relationship between the products of the
agricultural and services sectors (Table 1).
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Figure 1. Dynamic multipliers.

Table 1. Dynamic symmetric estimations (cycles) 1.

Variable BK BW CF HP

lnagrt−1 −1.32 (0.00) −1.65 (0.00) −1.67 (0.00) −1.12 (0.00)
lncons −0.08 (0.37) −0.07 (0.39) −0.07 (0.37) −0.09 (0.35)
lnind 0.51 (0.10) 0.28 (0.37) 0.41 (0.17) 0.56 (0.16)
lnserv −0.86 (0.05) −0.67 (0.08) −0.88 (0.04) −0.58 (0.11)

lnservt−1 - - - -
Δlnagrt−1 0.20 (0.16) 0.29 (0.04) 0.37 (0.01) 0.42 (0.01)
Δlnserv - - - -

Δlnservt−1 - - - -
Llncons −0.06 (0.38) −0.04 (0.40) −0.04 (0.39) −0.07 (0.36)
Llnind 0.38 (0.14) 0.17 (0.40) 0.25 (0.21) 0.49 (0.08)
Lserv −0.65 (0.05) −0.37 (0.08) −0.53 (0.04) −0.51 (0.10)

R2 0.63 0.71 0.72 0.62
Adj. R2 0.60 0.69 0.70 0.60
x2

sc(1) 0.10 (0.74) 0.09 (0.76) 0.04 (0.85) 0.43 (0.51)
Fsc(1) 0.09 (0.76) 0.08 (0.77) 0.03 (0.86) 0.40 (0.52)
x2

sc(2) 1.39 (0.50) 4.33 (0.11) 1.64 (0.44) 1.49 (0.48)
Fsc(2) 0.61 (0.54) 2.06 (0.14) 0.73 (0.48) 0.69 (0.51)

x2
H 8.8 (0.12) 11.20 (0.05) 3.00 (0.02) 1.62 (0.18)

FRESET 0.22 (0.64) 0.48 (0.49) 0.28 (0.78) 0.17 (0.87)
FPSS 14.32 (0.00) 19.44 (0.00) 22.36 (0.00) 22.52 (0.00)

1 Dependent variable: Δlnagr, L are the estimated long-run coefficients, x2
sc(1), x2

sc(2) and Fsc (1), Fsc (2) denote LM

and F tests for serial correlation, x2
H denotes LM test for homoscedasticity, FRESET denotes LM test for functional

form. FPSS is the F-statistic that checks the null hypothesis of non-integration. p-values in parentheses.

4. Discussion

The Greek economy has undergone a structural transformation from an agricultural-
based economy to a service-based economy. This shift reflects a negative long-run relation-
ship between the two sectors as the share of agricultural employment and output declines
over time. The findings of an asymmetric relationship between the agricultural and service
sectors at the level of their values added suggest that there may be additional factors at play.
Agriculture seems to be rising faster when economic conditions and services deteriorate,
while its reduction in times of service growth follows slower rates.

The service sector is generally considered to be more dynamic and responsive to
changes in demand compared to the agricultural sector, which is more dependent on
production lags and external factors such as weather conditions and natural disasters.
Demand changes in growth periods also reflect more on services. As a result, changes in the
service sector may have a greater correlation with economic reverse situations compared to
the agricultural sector. During economic downturns or recessions, the service sector may
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be more vulnerable to declining demand and may experience a more severe contraction
than the agricultural sector. Finally, the detrended cyclical behavior of the two sectors and
their negative significant relationship is also confirmed.

Future research could focus on the investigated linkages using data from other coun-
tries. This would shed more light into relationships of structural changes during the
growth processes.
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Abstract: The aim of this study was to examine the factors affecting farmers’ willingness to invest
in photovoltaics as well as the factors affecting the amount of money they would invest. The study
was performed on a representative farmer sample in Northern Greece through the use of structured
questionnaires. Two models were developed using categorical regression, with the first model
indicating that the willingness to invest was mostly affected by the provision of subsidies and the
type of cultivation used for the land in question. The amount of money farmers would invest
was mostly affected by the number of hectares of irrigated and dry land that famers had, thereby
suggesting that the more farmland they own the more the money they would invest. Results raise
policy implications as they show an increased interest in installing renewable systems on farmland
which, in turn, raises concerns about the agricultural development of the country.

Keywords: farmers’ attitudes; agri-food crisis; willingness to invest; photovoltaics on farmland;
factors affecting investments

1. Introduction

Agri-food production is constantly challenged in recent years by various pressures, such
as the pandemic and sharp increases in energy prices due to the conflict in Ukraine [1,2].
Despite EU’s efforts to tackle the effects of the crisis, food security still relies on a rather
volatile environmental and geopolitical context [3,4]. Due to these pressures, a considerable
proportion of farmers tend to opt for the installation of photovoltaics on their farmland. This
trend, however, may compromise food security and the national agricultural development
highlighting the need to dedicate more research on farmers’ decision-making. In other
words, understanding what affects farmers’ decision to install photovoltaics can inform
policymaking by pointing at areas that require policy intervention. Hence, this study
examines the factors affecting farmers’ willingness to install photovoltaics on their farmland,
as well as the factors affecting the amount of money farmers would invest in photovoltaics.

2. Methods

The population under study comprised farmer landowners in a typical Greek rural
area, the Municipal Unit of Didymoteicho, which is located in Northern Greece. To recruit
respondents, the method of simple random sampling was followed with t = 1.96, p = 0.6 and
e = 6.3%. Hence, according to the formula of simple random sampling, 233 respondents had
to participate in this study in order to achieve a representative sample. Then, respondents
were administered structured questionnaires which were completed through personal
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interviews and, in total, 233 landowners participated in the study. To analyze the collected
data, the Statistical Package for the Social Sciences (SPSS) [5] was used and descriptive
statistics and categorical regression were specifically applied. Categorical regression was
used to build two models, with the first model examining the factors affecting farmers’
willingness to install photovoltaics and the second model investigating the factors affecting
the amount of money that willing farmers would invest in photovoltaics.

3. Results and Discussion

Regarding respondents’ sociodemographic profile, there was an almost equal repre-
sentation of both genders in the sample, whereby most respondents were married (68.8%)
and farming was their main profession (42.9%). As for education level, significant shares
of respondents reported being high school graduates (29.8%) and university graduates
(14.1%). Respondents reported owning 2272.7 hectares of dry land and 2306.7 hectares of
irrigated land. The vast majority of respondents were willing to invest in photovoltaics
and they would invest specifically between 10,000 and 20,000 € (17.6%), 2000 and 5000 €
(17.2%) and 5000 and 10,000 € (15.9%).

Following descriptive analysis, categorical regression was performed to identify the
factors affecting farmers’ decision making. Two models were built to explain the dependent
variables. In the first model, the dependent variable was “farmers’ willingness to invest in
photovoltaics on their farmland”; the independent variables can be seen in Table 1. The
analysis gave a co-efficient value of multiple determination of R2 = 0.310 and F = 5.042,
which is statistically important. Taking Figure 1a into account, which displays the trans-
formation plots for the dependent variable, it is indicated that the dependent variable
of “farmers’ willingness to invest in photovoltaics on their farmland” is mostly affected
by the availability of “subsidies for investments in renewables” and a farmer’s “level of
information about renewable energy investments”. Moreover, the dependent variable is
affected by the type of crop cultivation, specifically “sugar beet” and “cotton” cultivations,
while the number of hectares of dry land that farmers own also exerts a significant effect
on the dependent variable. The measures of the relevant importance of the independent
variables suggest that “subsidies for investments in renewables” and cultivating “cotton”
and “sugar beet” made the highest contribution to the dependent variable.

Table 1. Factors affecting farmers’ willingness to invest in photovoltaic systems on their farmland.

Independent Variables Beta Std Error Df Importance F

Level of information about renewable energy investments 0.213 0.083 3 0.198 6.656
Subsidies for investments in renewables 0.332 0.063 3 0.330 28.159
The complexity of the licensing process −0.178 0.067 3 0.087 7.105

Agreement with the installation of solar parks in a location
visible from place of residence 0.175 0.112 1 0.110 2.471

Hectares of irrigated land −0.018 0.110 1 −0.009 0.026
Hectares of dry land 0.166 0.111 1 0.110 2.241

Wheat −0.078 0.095 1 −0.023 0.668
Cotton 0.239 0.091 1 0.154 6.810

Sunflower −0.183 0.091 1 −0.035 4.021
Canola −0.319 0.183 1 −0.079 3.046
Corn −0.031 0.076 1 −0.006 0.162
Garlic 0.055 0.044 1 0.025 1.624

Sugar beet 0.330 0.174 1 0.138 3.583
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Figure 1. (a) Transformation plots of the independent variable “farmers’ willingness to invest in
photovoltaics on their farmland”; (b) transformation plots of the independent variable “amount of
money farmers are willing to invest in photovoltaics”.

In the second model, the dependent variable was “amount of money farmers are
willing to invest in photovoltaics”; the independent variables can be seen in Table 2.
Regarding this model, analysis gave a value of multiple determination of R2 = 0.407 and
F = 5.003. Taking Figure 1b into account, which displays the transformation plots for
the dependent variable, it is shown that the dependent variable is mostly affected by the
variables of “hectares of irrigated land”, “hectares of dry land”, cultivating “garlic” and
the “adoption of pro-environmental behavior”. Measuring the relevant importance of the
independent variables suggests that the “hectares of irrigated land”, “hectares of dry land”,
cultivating “garlic” and “increasing respect from friends and acquaintances” made the
greatest contribution to the dependent variable.

Table 2. Factors affecting the amount of money farmers would invest in photovoltaics.

Independent Variables Beta Std Error Df Importance F

Hectares of irrigated land 0.480 0.143 3 0.431 3.901
Hectares of dry land 0.457 0.131 3 0.370 3.909

Wheat −0.188 0.183 2 −0.081 1.060
Cotton −0.376 0.170 3 −0.047 1.034
Garlic 0.182 0.155 3 0.113 1.380

Sunflower −0.012 0.161 1 −0.007 0.005
Canola 0.051 0.078 1 0.024 0.425

Increasing respect from friends and acquaintances −0.264 0.099 3 0.140 7.091
Adoption of pro-environmental behavior 0.217 0.085 4 0.052 6.478

Occupation 0.054 0.055 1 0.004 0.948

4. Conclusions

The type of cultivation affects the willingness to invest as our results suggest that
certain types of land cultivation positively affect this willingness. This suggests that farmers
may not be satisfied with the revenues from these crops or that the conditions required for
these cultivations may be too demanding. From this perspective, farmers may perceive
photovoltaics as a safer and easier solution; however, this points to the risk of replacing
crop cultivation with energy production, thereby risking the aggravation of the existing
agri-food crisis. Moreover, the availability of subsidies positively affects the willingness
to invest and could drive farmers to abandon crop cultivation. Therefore, policymakers
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should be mindful of being too generous in subsidy schemes but should also try to improve
farmer revenues from crop production. Interestingly, the amount of money that farmers
would invest was affected by the number of hectares they own. Indeed, the more hectares
farmers own the higher the amount of money they are willing to invest in photovoltaics
becomes. In other words, ownership of extensive farmland acts as a positive factor for high
investments as it allows farmers to continue cultivating their land and to maintain most of
their crop cultivations.
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Abstract: The article discusses the benefits of an integrated farm advisory program on sheep farms,
focusing on improving their economic performance. The program involves a team of experts provid-
ing advice on animal nutrition and farm management, and conducting a thorough techno-economic
analysis before and after recommendations. The economic impact is assessed using a partial budget
tool. Results show increased yields, decreased production costs, and increased gross value added. The
program requires a cohesive group of experts, trusting relationships between farmers and consultants,
and funding. Implementing this program on a large scale can upgrade the relevant value chain.

Keywords: agricultural; counseling; livestock; farmers; management

1. Introduction

With the global human population rising at an alarming rate and climate change
posing the greatest threat to food security, it becomes more critical than ever to upgrade the
agri-food value chain (VC), which should be in line with the principles of sustainability [1,2].
Particular emphasis must be placed on improving the quality of agricultural products as
a way of upgrading production systems, using environmentally friendly methods and
ensuring a sufficient farm income, while at the same time promoting social cohesion [3–5].
However, specialised knowledge is required to achieve the above, which farmers often do
not possess [6,7]. The EU has identified this lack and created the Agricultural Knowledge
and Innovation System (AKIS), which aims to improve European agriculture’s efficiency,
competitiveness, and sustainability, by providing techniques and financial and environ-
mental advice [8]. In Greece, a professional advisory support program for livestock farmers
has been developed and applied under the scientific guidance of professors and advisors of
the Agricultural University of Athens [9]; the program is financed by the ‘New Agriculture
New Generation’ organisation through the founding donation of the Stavros Niarchos
Foundation. The management of livestock and the feeding of farm animals is the main
focus of the program.

The article addresses the practical aspects of this particular farm advisory initiative,
including the benefits and the challenges encountered in this effort.

2. Methods

In 2020, the university’s team of experts provided six advisories in Thessaly; the
same group also offered, from 2021 to 2023, twenty advisories in the same area and six
advisories in Crete. Of the above advisories, fifteen are still in progress. The farm advisory
(FA) structure includes technical advice, which develops after three visits. The counsellor
recorded the current techno-economic situation on the first visit and identified the farmer’s
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needs. Customised advice was designed based on each farmer’s needs between the first
and second visit. The second visit was dedicated to presenting the proposed solution to the
farmer. Before the third and final visit, the counsellor verified the advice’s effectiveness and
made adjustments if necessary. The third visit recorded the farm’s new techno-economic
status following the implementation of the advice (Figure 1).

Figure 1. The stages of the advisory program.

Finally, depending on the type of advice, an economic tool is chosen to evaluate and
compare the livestock farm’s initial and final economic performance. The initial and final
state of the livestock farm is compared using a partial budget, or through the calculation of
the main economic results.

3. Results and Discussion

The agricultural advisory process can be complex, and farmers must rely heavily
on counselors to help them make informed decisions. The basis for such an endeavour
is integrating technical and economic expertise at the farm level and a team of experts
with internal cohesion. Consultants must provide clear explanations of technical concepts.
Yet, some farmers are hesitant to implement the advice; so, the consultant must show
them how they will benefit from it upfront. The initiative works in a context of effective
communication and trust between the consultant and the farmer. Most of the advice was
about improving the nutrition of farm animals, while the rest of the advice related to the
implementation of Artificial Rearing of Lambs (ARL), the establishment of small cottage
industries, and the purchase of some equipment related to animal husbandry (Figure 2).
Nutrition advice prevails because sheep feeding corresponds to 60–70% of the total variable
costs of a livestock farm [10]. Most farmers provide an unbalanced ratio, unjustly wasting
feed [11,12]. Therefore, the general financial situation of the farm can improve by reducing
the cost of feeding the animals. A balanced ration can increase milk and meat yields.
The modification of the ration is easy to implement by the farmers without requiring a
large waste of financial resources. Regarding the establishment of small cottage industries,
small–medium farmers often face difficulties in processing the raw materials they produce,
since they do not have access to appropriate food processing equipment, losing a part of
the added value produced during processing [2,13]. Thus, offering this kind of advice
helps to deal with the problematic situation. In recent years, the rise in the price of sheep’s
milk makes the farmers seek to increase the marketed amount of milk. One way to achieve
the above is the ARL. Through this advice, the lambs will reach the desired weight faster,
limiting the waste of resources. The purchase of the appropriate equipment, such as a
milking machine, can improve the efficiency of the farm [14].
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Figure 2. Advice categories.

In Table 1, various specific advice that have been implemented are shown indicatively.

Table 1. FA case studies.

Brief Description of Advice Capacity of Animals Total Impact of Advice
Impact of Advice per

Ewe (Euros)

Improvement of Existing
Ration (IER) Ewes: 220

Increase of the Gross
Added Value (IGAV):

18,121 euros

IGAV: 82.4 euros per
ewe

IER, after previously
grouping the dairy ewes
according to body weight

Ewes: 240 IGAV:
10,055 euros

IGAV: 41.9 euros per
ewe

ARL Ewes: 500
Lamb: 750 IGAV: 10,235 euros IGAV: 20.5 euros per

ewe

Expansion of distribution
channels and addition of

new products to the
existing ones in cottage

cheese production

Ewes: 100
Goats: 30

Increase in Revenue
(IR) by 9698 euros IR: 97 euros per eve

IER Ewes: 100
Goats: 30 IGAV: 5300 euros IGAV: 53 euros per

ewe

Reference: Field Research.

4. Conclusions

An advisory program for livestock farmers has been developed and applied in various
regions of Greece, focusing on managing livestock farms and feeding farm animals. Farm
advisory is crucial for farmers to boost their productivity and reduce expenses, ultimately
improving the performance of their farms. This process requires establishing a coherent
group of experts and incorporating technical and financial expertise applied at the farm
level. The three-visit method is successful, but communication between the counsellor
and farmer is critical. Partial budgeting is the primary method to assess the impact of
the advisory, which yields highly favourable outcomes. Another factor that contributed
to the success of the program was the availability of funding. Advice for agriculture can
increase farmers’ income and assist in sustaining the local population, thereby preserving
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the economic and social fabric of rural areas. As a national AKIS system has not yet been
established in Greece, this program could be a successful groundwork for such a system.
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Abstract: In this study, the opinions and perceptions of students at a school of veterinary medicine
regarding the importance of entrepreneurship education in modern higher education are investigated.
A Likert-scale questionnaire design was used to record veterinary students’ responses on issues
related to entrepreneurship education and its impact on their entrepreneurial mindset, as well as on
the students’ carrier aspirations and on the factors that influence their carrier choices. The survey
was conducted in 2022, and in total, 105 graduates completed the questionnaire. The responses were
analyzed through a descriptive statistical analysis using IBM SPSS Statistics 28. The present study
confirms that there is a significant need for entrepreneurship education in order to start, develop, and
successfully realize business ideas.

Keywords: entrepreneurship; education; university; start-up business

1. Introduction

University entrepreneurship education refers to courses or programs that educate
students on various aspects of planning, starting, and managing a modern business. En-
trepreneurship education provides students with the skills and tools needed to identify and
exploit entrepreneurial opportunities in the market [1] and stimulates them to have greater
information, knowledge, and encouragement in supporting their creativity to become en-
trepreneurs and start their own business [2,3]. Gradually, courses of entrepreneurship have
been embedded in the curricula of many universities and higher education institutions,
developing novel pedagogies to cultivate students’ entrepreneurial mindsets [4].

In line with high modern international standards and considering entrepreneurship
as part of its strategic mission, in 2017, the School of Veterinary Medicine of Aristotle
University of Thessaloniki introduced a mandatory entrepreneurship course, meaning that
the course constitutes an integral part of the institution’s educational curriculum. The
course, entitled “Entrepreneurship and management of veterinary and animal enterprises”,
teaches the fundamental principles of entrepreneurship and the basic elements of commer-
cial and tax law and provides the knowledge and skills graduate students need in order to
start, develop, and successfully realize business ideas in the field of veterinary medicine
and animal production. The aim of this study was to explore the views and the opinions
of veterinary students on the role and the need of entrepreneurship courses in modern
education programs. Through an empirical analysis, the impact of the provided education
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on the entrepreneurial mindsets of the students was assessed, and their perceptions con-
cerning the educational modules and topics that should be integrated into the curriculum
are discussed in this paper.

Studies related to the topic of this one have been carried out previously, mainly dealing
with the development of entrepreneurial skills and competencies in secondary and higher
education. Arrighetti et al. [5] conducted one of the first studies on the entrepreneurial
orientation of university students by using a large sample of students from the University
of Parma (Italy) and Sousa [6–8], identifying which skills and competencies the students
required to develop through entrepreneurship education.

2. Methodology

A primary survey was conducted in 2022 by disseminating a Likert-scale question-
naire to graduate students at a school of veterinary medicine in Greece. The questionnaire
was hosted online through a Google Form and completed by 105 graduate students that
attended the course of entrepreneurship education. The questionnaire was structured in
three sections: the first recorded the socio-demographic profile of the students, the second
recorded their opinions regarding the quality of the provided education on entrepreneur-
ship, and the third section covered issues related to their carrier aspirations and choices.
The responses were recorded in an Excel spreadsheet file, and a descriptive statistical
analysis was conducted using IBM SPSS Statistics 28 software.

3. Results and Discussion

Our results show that a large percentage of students (from 55.2% to 59%) do not know
the individual educational objectives of the course and believe that it is a module mainly
related to economic and financial education. However, 62.9% of the students believe that
prospective veterinarians should be informed about the basic principles of marketing and
financial management, while 85% believe that having a knowledge of the legal frameworks
related to the commercial sector, employment, and tax is a prerequisite for a successful
business in the field of veterinary medicine.

Regarding the problems that a veterinarian faces as a new professional and en-
trepreneur, 93% of the respondents stated that the main problem is related to financial
issues, which include insufficient funds, limited access to sources of finance, and the ab-
sence of financial programs. This was followed by the problems related to the lack of the
appropriate knowledge and skills for planning their future business occupation (77.1%).

The opinions of the students regarding the development of a entrepreneurial spirit
and culture of entrepreneurship (develop new business ideas, give advice on these issues
and provide incentives for initiating business activities) in higher education in general
were particularly negative, with percentages greater than 88%. Despite the high percentage
of negative views on the development of entrepreneurial culturethe content of the course
of entrepreneurial education provided were considered significant in improving students’
knowledge on issues related to business attitudes, values and incentives, on the actions
that could potentially be required to start a businessand also on strengthening of their
understanding of the creation of networks and the recognition of business opportunities.
Contrary to the level of knowledge they believe that they possess, they are particularly
cautious about starting, operating, and managing a business (percentages greater than
74%), even though their family and friends would support any decisions related to creating
a business (rate greater than 91%).

Figure 1 presents the main factors of the internal environment that prevent students
from starting a business. These include (i) a lack of capital, (ii) the risk of losing invested
capital, (iii) a lack of knowledge/skills, (iv) a lack of contacts with future customers–
suppliers, (v) a fear of failure, (vi) a lack of business skills, and (vi) a lack of a business idea.
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Figure 1. Internal factors that prevent students from starting a business.

Figure 2 presents the external factors that prevent students from starting their own
business. The financial crisis and the uncertain economic environment, the volatile tax
system, insufficient external financing, the lack of government support for entrepreneurs
and of infrastructure, and the lack of knowledge on the legislative and tax framework were
indicated by the students as the main problems.

 

Figure 2. External factors that prevent students from starting a business.

4. Conclusions

This study presents the preliminary results of an empirical survey which was com-
pleted by veterinary graduate students in Greece and aimed to investigate and record
their perceptions and attitudes concerning entrepreneurship education in universities. The
veterinary students believe that, through partaking in the entrepreneurship education
course, they could acquire important skills to organize and manage a business, and they
are in favor of there being a direct link between their studies and the business environment
and the market. Overall, the findings of this study confirm that entrepreneurship education
instills entrepreneurial values into university students, benefitting them as they enter the
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workforce and/or start their own business; hence, entrepreneurship education must be an
integral part of modern curricula in higher education.

Author Contributions: All authors (G.K., A.T., V.S. and A.B.) were involved in the analysis of the
data and contributed to the final manuscript. V.S. and A.T. designed the survey and collected the
data. G.K., A.T. and V.S.: writing—original draft preparation. All authors have read and agreed to
the published version of the manuscript.

Funding: This study received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data sharing not applicable.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Yuan, C.H.; Wang, D.; Mao, C.; Wu, F. An empirical comparison of graduate entrepreneurs and graduate employees based on
graduate entrepreneurship education and career development. Sustainability 2020, 12, 10563. [CrossRef]

2. Jena, R.K. Measuring the impact of business management Student’s attitude towards entrepreneurship education on en-
trepreneurial intention: A case study. Comput. Hum. Behav. 2020, 107, 106275. [CrossRef]

3. Jiatong, W.; Murad, M.; Bajun, F.; Tufail, M.S.; Mirza, F.; Rafiq, M. Impact of Entrepreneurial Education, Mindset, and Creativity on
Entrepreneurial Intention: Mediating Role of Entrepreneurial Self-Efficacy. Front. Psychol. 2021, 12, 724440. [CrossRef] [PubMed]

4. OECD and Inter-American Development Bank. Innovative and Entrepreneurial Universities in Latin America; OECD Skills Studies;
OECD Publishing: France, Paris, 2022; pp. 15–70. [CrossRef]

5. Arrighetti, A.; Lasagni, A. Assessing the Determinants of High-Growth Manufacturing Firms in Italy. Int. J. Econ. Bus. 2013,
20, 245–267. [CrossRef]

6. Sousa, M.J. Entrepreneurship Skills Development in Higher Education Courses for Teams Leaders. Adm. Sci. 2018, 8, 18.
[CrossRef]

7. Linton, G.; Klinton, M. University entrepreneurship education: A design thinking approach to learning. J. Innov. Entrep. 2019, 8, 3.
[CrossRef]

8. Nadelson, S.L.; Aparna, D.; Nageswaran, P.; Benton, T.; Basnet, R.; Bissonnette, M.; Cantwell, L.; Jouflas, G.; Elliott, E.;
Fromm, M.; et al. Developing Next Generation of Innovators: Teaching Entrepreneurial Mindset Elements across Disciplines. Int.
J. High. Educ. 2018, 7, 114–126. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

168



Citation: Plousiou, E.; Sergaki, P.;

Mylona, I. The Role of Cooperative

Enterprises in the Promotion of

Cultural Heritage: A Case Study of

the Petrified Forest of Lesvos.

Proceedings 2024, 94, 41. https://

doi.org/10.3390/proceedings2024094041

Academic Editor: Eleni

Theodoropoulou

Published: 4 February 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

proceedings

Proceeding Paper

The Role of Cooperative Enterprises in the Promotion of
Cultural Heritage: A Case Study of the Petrified Forest of
Lesvos †

Eleutheria Plousiou 1, Panagiota Sergaki 2 and Ifigeneia Mylona 3,*

1 School of Social Sciences, Hellenic Open University, 26331 Patra, Greece; eplousiou.culture@gmail.com
2 Department of Agricultural Economics, School of Agriculture, Aristotle University of Thessaloniki,

54124 Thessaloniki, Greece; gsergaki@auth.gr
3 School of Management Science and Technology, International Hellenic University, 65404 Kavala, Greece
* Correspondence: imylona@mst.ihu.gr; Tel.: +30-2510462296
† Presented at the 17th International Conference of the Hellenic Association of Agricultural Economists,

Thessaloniki, Greece, 2–3 November 2023.

Abstract: The purpose of this study is to analyze the relationship between SSE bodies, culture and
sustainable development, studying the case of the Petrified Forest of Sigri on the island of Lesvos
and its interaction with the cooperative of the neighboring settlement of Eresos. Qualitative research
was conducted by reviewing the relevant literature and implementing semi-structured interviews. A
SWOT analysis was also conducted. The results showed that the Eresos Agricultural and Livestock
Cooperative in Sigri, in collaboration with other agencies, can contribute to the sustainability of the
area. The cooperative lacks organized promotion, beyond that attempted by the Natural History
Museum based in Sigri.

Keywords: Social and Solidarity Economy (SSE); Agricultural Cooperative of Eresos; culture; social
enterprises; communication

1. Introduction

Social and Solidarity Economy (SSE) is characterized by the ability to create possibili-
ties for a sustainable and inclusive society by developing entities, based on the principles
of solidarity, cooperation, equality and democracy [1]. The promotion of this policy frame-
work arises through the application of new standards, economic and social, turning the
economy towards innovation and sustainability. SSE is an activity between private invest-
ment and state mechanisms, as social needs cannot be met either by the private sector—it
sets the goal of high profit—or by the state—due to a more general political phobia of
possible fiscal shortening. Therefore, not being able to fully cover human needs, SSE comes
to perform this task, constituting the so-called third sector—the public and the private
are the other two sectors—as a pillar of the economy [2]. In the 21st century, economic
crisis has forced Greek governments to turn to SSE. In particular, state welfare mechanisms,
unable to cope with continuous needs and failing to find real solutions to emerging issues,
promoted movements and initiatives towards the development of SSE [3], with part of the
funds for it coming from the E.U.

Geoparks are characterized by UNESCO as wider areas that contain a significant
number of geological elements, representative of the geological history of the area and
of particular scientific value, rarity or aesthetic beauty, simultaneously including sites of
ecological, historical or cultural interest (https://www.unesco.org/en/iggp, accessed on
10 March 2023) [4].

Culture refers to the forms of traditional behavior which are characteristic of a given
society, of a group of societies, of a certain race, of a certain area or of a certain period of
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time [5]. Cultural monuments are a kind of territorial capital or development source which
must be experienced and enjoyed not only by tourists but also by the residents of the area,
and their aesthetic value is as important as their historic narration [6]. This can generate
positive economic developments, both for businesses and for local SSE operators, which
is a strong incentive for protecting this dimension. Through this kind of protection and
promotion, the bases and prospects for sustainability in the region are created. A three-way
relationship emerges between cultural management, social enterprises and sustainable
development, which contributes to the well-being of society as a whole.

The purpose of this research is to analyze the relationship between SSE bodies (espe-
cially agricultural cooperatives), culture and sustainable development, studying the case of
the Petrified Forest of Sigri on the island of Lesvos and its interaction with the cooperative
of the neighboring settlement of Eresos. The research questions that will be answered in
this research are the following:

• What are the collaborations and interactions of the Eresos Agricultural and Livestock
Cooperative, as an SSE body, with the university, museum, local government, cultural
associations, civil society and other local cooperatives?

• What is the contribution of these cooperative relations to the sustainability of the
region and the cooperative?

• Is there any possibility of networking these SSE bodies in order to promote their goals?

The Petrified Forest highlights the existence of a new type of tourism, so-called geo-
tourism, which is a form of tourism based on the geological environment, focused on the
geology and landscape of an area as a basis for promoting sustainable tourism develop-
ment [7]. The Petrified Forest, like all geoparks worldwide, encourages active collaboration
with academic institutions and corresponding communities through on-site scientific re-
search, enriching scientific knowledge about the earth and its processes [8].

2. Methodology

This work was based on qualitative research that was carried out following two paths:
those of the extensive literature review and the semi-structured interview. Through the
literature review, an analysis of the examined topic is attempted regarding the above-
mentioned research questions. In the research part, three semi-structured interviews
were carried out with a member of the Eresos cooperative, a member of the Mesotopos
cooperative and the Deputy Mayor of Tourism Development of the Municipality of Western
Lesvos Island. Personal interviews gave additional arguments and fidelity to this work
through the empirical knowledge of the inhabitants of the area regarding the promotion of
the cooperative’s products as well as the degree of cooperation between agencies, according
to the quadruple helix model. Still, based on the interviews and the literature review,
a SWOT analysis was conducted, which was used in order to list the strong and weak
elements of the Petrified Forest and the wider area as well as the opportunities that can
emerge and the threats it faces.

3. Results

The Eresos Agricultural and Livestock Cooperative collaborates with the Natural His-
tory Museum at the level of presentation of wetlands and in educational actions concerning
the local community. In general, there is limited help provided to the head of the museum
either from the state or from the local government in order to further promote the Petrified
Forest and facilitate networking among the relevant organizations [9]. The cooperatives
of Eresos collaborate with both the women’s cooperatives of Mesotopos and Agras at the
level of exchanging products and raw materials.

Help from the local authorities in the promotion of their products is limited related to
participation in exhibitions and local celebrations, since there is a lack of organized advertis-
ing. The construction of infrastructure, such as that of Sigri-Kalloni road, is also important.

Regarding promotion, it seems that it is carried out by the municipality through their
website, while the museum promotes initiatives by organizing events such as conferences
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that have attracted people in conjunction with the port that was built. There is a shop in
the museum to better promote the cooperative’s products. Unfortunately, there are road
construction problems, and accessing the area is not easy. The relationship between the
local government and cooperatives remains mainly in the form of financial support. The
local government is not seen as a supporter of these ventures, and problems have been
observed in matters of decentralization. In conclusion, SSE and cultural/geological/natural
heritage are guarantees of local sustainability, as long as there is a spirit of cooperation and
openness to new ideas from all the actors that can cooperate.

The SWOT analysis (Table 1) reveals that strengths and opportunities prevail over
weaknesses and threats.

Table 1. SWOT analysis.

Strengths Weaknesses

Recognized park by UNESCO Reduced tourist interest

Geological heritage—huge cultural value Difficult to access

Modern museum of natural history
Limited interest from local authorities and
residents in the promotion of the forest and

the island

Leader in research and implementation of
educational activities, cooperation and

networking with international organizations

Opportunities Threats

Potential for boosting interest in tourism due to
road and port construction

Lack of cooperative spirit among institutions
and residents

Increased interest for alternative tourism Improper knowledge from residents and
tourists about the great value of this museum

4. Conclusions

The Eresos Agricultural and Livestock Cooperative in Sigri, in collaboration with other
agencies, can contribute to the sustainability of the area. However, the cooperative lacks
organized promotion, beyond that attempted by the Natural History Museum based in
Sigri. SSE and local sustainable development are interrelated terms. In this regard, the
existence of the Natural History Museum and the strong element of culture, which includes
the Petrified Forest of Sigri, can act as guarantors of the stability of local sustainability.
The Eresos Cooperative, as well as any newly established SSE project, must help more
actively in order to give the impetus that is appropriate to the region and to this rare
phenomenon of geomorphological texture. Through the interaction of culture and SSE,
Sigri and Eresos can take advantage of the comparative advantages and lead the way to
sustainable development.

The Petrified Forest in Sigri could play a significant role for the region as it is a well-
known monument, and it attracts a lot of tourists from all over the world. It is a monument
that in recent years, through the efforts made on the part of the museum, has become
globally recognized.

The museum has taken serious initiatives in the direction of promotion, therefore also
promoting products. Events and conferences have attracted people, in combination with the
port that was built, and we hope that the road construction project mentioned above also
breathes life into the area. The museum generally strives for local development through its
actions, including collaborations with the University of the Aegean, organizing educational
trips and attempts to develop a type of tourism, so-called “geotourism”, which from what
we see now is becoming what we call “fashionable”. The shop inside the museum, where
various foods produced by our cooperative are sold, also plays an important role in the
promotion of products. Therefore, we can only see positivity from the actions of the
museum and the contributions of the Petrified Forest as a cooperative. Furthermore, it
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must be emphasized that the Petrified Forest, as a world monument, is not only important
for the region locally but for the whole island as a touristic destination.

Cooperatives can arguably be most effective at the local level, where they stimulate
local social cohesion through day-to-day interactions with members and non-members.
In the same way, the Eresos Cooperative offers its members who are producers a series of
possibilities that reduce the cost of production and ensure a satisfactory income for them.
A cooperative can breathe life into an area through networking with others who have a
similar background, such as those in Meteora and Dadia. However, the areas in question,
with their special geological and natural topographies, and the SSE agencies based there
have common goals.

The belief that geoparks (Petrified Forest, Meteora and Dadia Forest) alone are able to
ensure economic viability and sustainability of the area is obviously a mistake. Networking
among the relevant players in the area with common interests and goals could activate
funds that will boost sustainability. Fine-tuned actions aimed at promoting alternative
tourism should arouse the interest of a portion of people who prefer it and advertise it to
other people with similar scientific interests or academic identities.
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Abstract: The aim of this study is to change land use by applying a decision support model that will
contribute to the assimilation of the new cross-compliance rules, to optimal water management, and
to the enhancement of the effectiveness and profitability of the farms. The research objective will be
achieved by establishing 50-acre pilot fields for five farmer groups through the optimal allocation of
limited economic and land resources. The result extracted will lead to the gradual incorporation of
the new directives to reduce production costs and recognize the new cross-compliance rules.

Keywords: Common Agricultural Policy; cross-compliance; water management; decision support
model

1. Introduction

The research problem to be solved concerns the adaptation of the producers to the
new and increasing cross-compliance requirements as the rules will be tightened for the
period 2021–2027 and farmers must be ready for the additional obligations of the Common
Agricultural Policy. This is why the present study aims to change the land uses by applying
a decision support model to five farmer groups located in Thessaloniki, Serres, Kozani, and
Kavala. The model will be configured so that its implementation will initially contribute
to the assimilation of the new cross-compliance rules, to optimal water management, and
to the enhancement of the effectiveness and profitability of the farms. The application
of such a developed decision support model will allow each farm to determine its own
optimal production plan based on specific limits, with the main objective of using water in
a rational way and strengthening the farm’s economic position by further contributing to
reducing production and labor costs, increasing gross profit, and achieving environmental
sustainability. By implementing the above actions, a twofold benefit will be achieved in
addition to economic upgrading and increased competitiveness due to the delimitation of
the inputs used; farms will be able to further adapt to the new guidelines of the Common
Agricultural Policy (reference period: 2021–2027) gradually. The research objective will
be achieved by establishing 50 acres of pilot fields for five farmer groups, and the result
extracted will lead to the gradual incorporation of the new directives to reduce production
costs and recognize the new cross-compliance rules.

The development of a decision support model is a project with a modular implemen-
tation process and multiple aspects. This model is based on an existing structure created
by the Laboratory of Informatics in Agriculture, which belongs to the Aristotle University
of Thessaloniki, and is adapted to the needs of the producers participating in the research.
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At the same time, the laboratory’s web-based platform will be used after its adaption to
the needs of this research. The platform’s function concerns the recording of technical and
economic data, useful for drawing appropriate conclusions regarding the farms’ economic
positions. In addition to the aforementioned actions, producers will be taught and familiar-
ized with the use of the platform. The initial use of the platform by the producers is aimed
at further adapting it to the users’ needs and highlighting possible errors. Regarding the
scientific literature, the development of corresponding models and the use of corresponding
platforms in various countries are evident [1–4], especially in Greece [5–9]. In fact, the desire
to develop web-based platforms for use in the agricultural sector is particularly evident, as
highlighted by the review of the most recent literature [10–13]. The remainder of this paper
is structured as follows: (1) First, the Materials and Methods section presents the method
used and the research stages (Section 2). (2) Subsequently, the research Expectative Results
and the contribution to the agricultural sector are described in (Section 3). (3) Finally, the
present study’s conclusions and innovation parameters are given in detail (Section 4).

2. Materials and Methods

The development of a decision support model (DSM) for the adaptation to cross-
compliance rules and farms’ economic efficiency achievement is a project with a modular
implementation process and multiple and complex aspects. For the model’s development,
it is initially necessary to collect a set of farmer groups’ relevant data using a special
questionnaire that is based on the scientific literature [14–17]. After the data collection,
the multicriteria decision-making analysis and, especially, the multicriteria weight goal
programming are used as they are also proposed by the relevant literature [14,18–25]. These
methods are used to develop the decision support model according to the needs of the five
farmer groups and to select the 50-acre pilot fields.

Then, the use of the web-based platform is carried out aiming to record the economic
and technical data of the fifty-acre pilot fields. Through the use of the web-based platform,
the producers’ knowledge regarding the farmer group’s sustainable position is actually
enhanced [26]. In addition, the use of the online platform aims to create a technical and
economic database in order to confirm whether the objectives of this research have been
achieved in terms of farmer groups’ profitability and production costs. In order to fulfill the
above-mentioned aim, an economic and technical analysis of the results will be carried out
for the economic evaluation of the study and the evaluation of the possibilities of using the
new methodology. Minimizing inputs will also be explored. Finally, dissemination actions
will be carried out in order to spread the forthcoming results.

3. Expectative Results and Discussion

The present work essentially aims to transform the Laboratory of Informatics in Agri-
culture’s existing research into an organized framework of rational water use management,
with the ultimate goal of reducing production and labor costs, increasing gross profit, and
achieving the environmental sustainability of Greek farms [8]. This research aim will essen-
tially be achieved with the optimal allocation of the limited economic and land resources of
the agricultural producers.

It should be particularly pointed out that the connection of farmers to the decision
support model and the electronic management of their farms has multiple benefits since
they are part of the innovative and rational management of water use. The organization and
extraction—through the model—of an optimal production plan will create more effective
farms, based on the challenges linked to the principles of the new Common Agricultural
Policy. This study is also an innovative action as it motivates producers to adopt more
effective farming methods. Last but not least, it should be also pointed out that the
producers’ engagement with the decision support model is continuous as they input data
individually into a relative web-based platform and will soon be given the opportunity to
simulate valid and numerous production plans.
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4. Conclusions

It is worth noting that this study is carried out for the first time on such a large scale
with a view of extending it to other areas. It should also be considered innovative as it
includes information on the main crops of the regions with the aim of managing entire
agricultural areas rather than just a single farm while it is known that alternative crops are
limited in the area. The process, after the implementation of the decision support model
(DSM), will be considered effective if it motivates the producers—through the integration
and assimilation of the new cross-compliance rules—to pursue more efficient crops without
eliminating the existing ones and always with the aim of increasing their profitability.

Pilot fields can be considered small production plans. Thus, producers will understand
the expected profit by implementing this research process on a larger scale. Finally, the
farmers’ connection with information technology and, in particular, with the decision
support model (DSM) has a two-fold perspective as they will be able to enter personalized
data themselves and simulate numerous production plans taking into account the new
cross-compliance rules and rational water management.
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Abstract: This study aims to change land use by implementing a Decision Support Model (DMS)
with the goal of reducing water and fertilizer use. The problem is solved by deriving the necessary
results of a set of selected pilot fields that belong to a farmer group located in the region of Central
Macedonia. In order to define the pilot farms, the necessary data are collected and then processed
using multicriteria weighted goal programming in order to develop a Decision Support Model that is
related to the reduction of water and fertilizer use.

Keywords: common agricultural policy; input minimization; decision support model

1. Introduction

The Common Agricultural Policy (CAP) is one of the most important policies of the
European Union, comprising a set of regulations, directives and laws relating to agricultural
production, the marketing of agricultural products and all the interventions applied. A key
tool for achieving the objectives of the CAP is the use of cross compliance rules and stan-
dards, which were developed in the late 1990s and introduced in 2005 as a European Union
policy [1,2]. Cross compliance is defined as the set of regulatory standards that farmers
follow that relate to the environmental management of natural resources, the protection
of the rural landscape, public health, plant and animal health and the implementation of
good agricultural practices [3]. Following the cross compliance rules is mandatory for both
direct single payment and coupled payments, while their violation results in the reduction
of payments [4].

This paper focuses on the optimal management of the water and fertilizer amounts
used by producers as a plethora of reports in the literature highlight the continuous efforts
in the optimal management of inputs that have been carried out in recent years [5,6].
This aim will be accomplished through the implementation of a Decision Support Model
designed especially for farmer group needs. This model has been designed to contribute
both to the assimilation of the new cross compliance rules and to the optimal management
of water and fertilizers with the ultimate goal of enhancing the farm’s efficiency and
profitability. This research’s aim will be achieved by setting up pilot fields of 100 acres and
extending the results to an actual farm area. The results obtained using the model will be
used as the basis for the creation of an electronic platform, which will be extremely useful
for the extraction of economic results for the farm. The development of similar models
and platforms has been extensively studied in various countries [7–10] and particularly
in Greece [11–15]. Finally, as the literature suggests, platforms are sought to be developed
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for use in the agricultural sector in order to modernize it and achieve maximum economic
results [16–18].

2. Materials and Methods

This paper aims to enhance the efficiency and profitability of farms while reducing
water and fertilizer use through the implementation and use of a Decision Support Model.
The scope will be achieved through the optimal allocation of limited economic resources
and the land-producers’ resources through the establishment of pilot fields by a farmer
group, located in the region of Loudia, Thessaloniki. Each producer defines their own
individualized production plan with specific limits on irrigation and fertilization, as well as
other inputs, in order to obtain their optimal production plan. This leads to the economic
upgrade and profitability of the farm and also to the minimization of land fertilization and
water use.

The application of a Decision Support Model is required in order to solve, in the
best possible way, the problems of the irrational waste of water and fertilizer use in the
agricultural sector. At the same time, it is of a great importance to achieve the goals of the
CAP, which in this study will be achieved through the application of the cross compliance
rules and standards. As the cross compliance rules will become stricter in the coming years,
it is crucial to familiarize producers with them.

In order to achieve the research objective, a pilot field of 100 acres will be established
by the selected farmer group through the development of a Decision Support Model. The
developed model is based on an existing structure created by the Laboratory of Informatics
in Agriculture, which belongs to the Aristotle University of Thessaloniki, and is adjusted
to the needs of the producers. This process is achieved using the multicriteria weighted
goal programming method after the collection of relative data. These data were collected
through the use of a specially designed questionnaire based on the literature [19–21]. At
the same time, a web-based platform is used by the producers. This platform is also based
on the Laboratory in Agriculture’s existing infrastructure, is intended to record a set of
technical and economic farm data and is essentially used to determine whether the objective
of this study has been achieved.

More specifically, this study is carried out in four stages. Firstly, the preparation of
the pilot implementation will be achieved through the selection of the pilot fields, crops,
location and activities, which are set through the development of a Decision Support Model
adjusted to the needs of the producers. Then, a web-based platform will be used, and at
the same time, the producers will be taught how to use it properly. During that time, the
producers’ comments will be used for the optimization of the platform’s protocol. This will
lead to the creating of a technical and economic database. Then, a technical and economic
analysis of the results will take place where the data are evaluated, and the possibilities of
utilizing the new methodology and minimizing the inputs will be explored. Finally, the
dissemination of the results will be carried out through a set of actions.

3. Expectative Results and Discussion

Connecting farmers to a Decision Support Model and managing their farms electron-
ically has multiple benefits. The main benefit of this research is through rational water
and fertilizer use management to reduce production and labor costs, enhance the income
and gross profit of producers and increase environmental sustainability regarding farm
size [14].

This study will be carried out for the first time and, in parallel, on such a large scale
with the aim of spreading its results to the surrounding regions and subsequently to Greece
as it includes information on the main crops of Central Macedonia. The above-mentioned
process can motivate producers through the reduction of costs in water and fertilizer use to
cultivate more efficiently and profitably without eliminating their existing crops.
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4. Conclusions

The organization and derivation of an optimal production plan, using a Decision
Support Model, will create more efficient farms, based on the challenges linked to the
principles of the new CAP. This study is an innovative action as it can motivate producers
to follow more efficient ways of cultivation. This will lead to a modernization of farms,
thus reducing costs and increasing gross profits. This is the first time that this kind of
research will be implemented on such a scale. This fact may lead to its implementation in
the surrounding regions beyond Central Macedonia. The present study is also considered
innovative as it includes information on the main crops with the aim of managing a set of
entire agricultural areas while it is known that alternative crops are limited in the study
area. Lastly, the research process encourages producers, by incorporating the new cross
compliance rules, to pursue more efficient crops without eliminating existing ones, always
looking to increasing their profitability.
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Abstract: Identification of a plant’s pollen components can be used to establish its geographical
provenance, while also providing insights into the diet and foraging preferences of the honeybee
(Apis mellifera L.). The diversity and amount of pollen represent crucial factors for pollinators. Here,
we identified plant species visited by honeybees by analyzing the pollen pellets collected from
honeybees in Kastoria, Greece. The results indicate that pollen from different periods was identified
by means of floral composition. An interesting observation is that all identified plants belonged to
different genera. Among the identified plants, native ones, such as the Macedonian pine, Pinus peuce,
present a distinct foraging profile for local honeybees.

Keywords: honeybee; Apis; pollen; Kastoria; foraging preferences

1. Introduction

Aside from their role in biodiversity retention, pollinators contribute to the European
Union (EU) agricultural industry [1]. More specifically, pollinators are very important for
the reproduction and preservation of a plethora of plants (e.g., medical herbal crops, agri-
cultural crops, horticultural, and wild plants) [2–4]. Foraging behavior among pollinators
can be affected from all available plants in the foraging area [5]. As the conservation of
pollinators is a highly important issue, the identification of the foraging preferences of
pollinators is considered a priority. However, most studies have used morphological data,
where pollen identification constitutes a difficult task. In Western Macedonia and particu-
larly in the Kastoria region, there are many endemic plant species [6]. Therefore, honeybees
feeding on these species may provide honey with specific organoleptic characteristics,
while at the same time informing us about its origin [7]. Thus, alternative methodologies,
such as molecular techniques to identify the foraging preferences of honeybees, may be
valuable for constructing a plant–honeybee interaction network. The main scope of the
present study was to evaluate the preferences of the honeybee for plant species using pollen
metabarcoding from the Kastoria region.

2. Materials and Methods

During summer 2021, six incoming forager bees with pollen loads were collected
from the Kastoria region, Greece. The pollen pellets were collected from the hind legs
of each bee and transferred to a sterile tube using disinfected tools. DNA extraction
was performed using the kit Nucleospin tissue (Machenery Nagel, Duren, Germany)
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following the recommendations of the manufacturer. The concentration and purity of the
DNA samples was evaluated using a Q5000 Microvolume spectrophotometer (Quawell
Technology Inc., San Jose, CA, USA). PCR amplification of the trnL region was carried out
using the primer set proposed by Kraaijeveld et al. 2015. The PCR products were resolved
using electrophoresis on 1.5% w/v TBE agarose gels and purified using the NucleoMag
kit. Amplicon libraries were prepared using the Ion Plus Fragment Library Kit (Cat. No.
A28950, Thermo Fisher Scientific, Wilmington, DE, USA), following the instructions of the
manufacturer. Sequencing was conducted using the Ion Torrent S5 system on a 530 chip
(Cat No. A27764). The resulting reads were quality controlled, and then denoised into
ASVs using the DADA2 plugin from the QIIME2 platform. A final taxonomic assignment
was performed using BLAST against sequences of the trnL marker region procured from
GenBank in 2018.

3. Results and Discussion

In total, we identified 32 plants at the species level, 10 at the genus level and the remain-
ing 4 at the family level. An interesting observation is that all the identified plants belonged
to different genera, while the most common families were Asteraceae, Thymelaeaceae,
Fabaceae, Eupteleaceae, and Rosaceae. These results indicate a particularly rich flora diver-
sity, in line with the high biodiversity observed in the Kastoria region. A percentage of up
to 16.9% remained unassigned.

4. Conclusions

The above study revealed important information regarding the foraging preferences
of honeybees across the Kastoria region from three different sampling dates. The use of
DNA metabarcoding led us to identify the pollen composition of the samples, which is a
more accurate technique in comparison to traditional microscopy methods. Apart from the
foraging preferences of honeybees, polled DNA metabarcoding can provide a powerful
tool for rapid surveys on plant biodiversity [8]. For the region of Kastoria, which is a highly
significant habitat due to its high biodiversity, there is a need for continuous monitoring.
However, although we identified plenty of plant species, in two out of six pollen pellets, a
high percentage (40–45%) of plants remained unassigned. From this observation, we can
assume that these species may be native to this region, and as a result, they are missing
from the databases. To conclude, with the use of pollen meta barcodes, we can assess the
foraging preferences of the honeybees inhabiting this area and monitor the biodiversity of
the areas, while at the same time, it can help us to provide honeybee colonies with their
preferred plants.
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Abstract: The objective of this piece of work is to further the understanding of the roles played by a
wide range of advice providers in farmer decision-making. Results show that from the perspective of
a farmer, advice provision and advice providers are much more varied than is assumed in common
perspectives in policy and research. This, in turn calls for a ‘farmer centered advice paradigm’ while
acknowledging (a) the heterogeneity of farmers’ circumstances, and (b) that the term advisor may fit
any person who provides advice.

Keywords: advice provision; advisors; farmer-centric paradigm

1. Introduction

In the past, the European Commission EC has shown its interest to facilitate the
development of farm advisory systems, confirmed through the latest Common Agricultural
Policy (CAP; Reg. (EU) 2021/2115). Indeed, the latter stresses again the need for the
provision of agricultural advisory services (Articles 15 and 78) while also emphasizing that
the advice given shall be impartial and that advisors have no conflict of interest.

The Horizon 2020 AgriLink project [1] focused on the role that advisors play to help
farmers to adopt more sustainable farming practices. One of the objectives of the project
was to further the understanding of the roles played by a wide range of advice providers
in farmer decision-making. Built on 26 case studies, carried out in 13 project partner
countries, one of the main findings was that from the perspective of a farmer, advice
provision and advice providers are much more varied than is usually assumed [2]. In this
piece of work, based on the farmer surveys from two H2020 projects (INNOSETA [3] and
AgroFossilFree [4]) we aim at addressing the AgriLink findings and their consequences for
innovation support/advisory services.

2. Methodology

The INNOSETA project dealt, among others, with empirical research on innovation
processes related to Spraying, Equipment, Training and Advising (SETA). INNOSETA
strived to assess end-user needs and interests, and identify factors influencing adoption
and diffusion of SETA technologies. Through targeted surveys, in the 8 partner countries,
348 farmers were interviewed in late autumn 2018 till winter 2019. Farmers were selected
according to their (pre-defined) cropping system and farm size class. Both adopters and
non-adopters of the SETA technologies were included in the sample.

Similarly, in the AgroFossilFree project a survey, addressing different types of renew-
able and energy saving technologies/practices, was carried out in 8 European countries.
Overall, 470 farmers, in late winter 2020 till spring 2021. Additionally, in the AgroFossilFree
project the concept of microAKIS was used [5].
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3. Results

3.1. INNOSETA [6]

Farmers’ most important source of knowledge/know-how on the use and operation
of spraying equipment (Figure 1) are their own experience (34%), manufacturers and
dealers (25%) and advisors (private: 9% and public/cooperative: 5%). When the three
most important sources of information are taken together (Figure 1) again farmers’ own
experience (23%) and equipment manufacturers and dealers (21%) predominate followed
by advisors (private: 9% and public/cooperative: 5%), other farmers (9% peers and 4%
farmer groups) and the Internet (11%).

  

(a) (b) 

Figure 1. (a) Most important source of knowledge/know-how on the use and operation of spraying
equipment; (b) Three most important sources of knowledge/know-how on the use and operation of
spraying equipment.

For adopters, the most important source of information on buying innovative spraying
equipment (Figure 2) are sprayers’ manufacturers/dealers (29%), farmers’ own experience
(17%), other farmers (16%) and private advisors (10%). When the three most important
information sources are aggregated (Figure 2), sprayers’ manufacturers/local dealers (24%)
along with other farmers/peers and their own experience (15% each) predominate.

 

 

(a) (b) 

Figure 2. (a) Most important farmers’ information source on buying innovative spraying equipment;
(b) Three most important farmers’ information sources on buying innovative spraying equipment.

3.2. AgroFossilFree [7]

Farmers’ most important source of knowledge/awareness on Renewable Energy
Sources (RES) (Figure 3) are the Internet (19.4%), technical press (15.7%), agricultural (pub-
lic, cooperative) extension/advisory services (15.5%) and their own experience (11.7%).
When the three most important sources of information are taken together (Figure 3) the
Internet (55.3%) and technical press (41.9%) predominate followed by agricultural exten-
sion/advisory services (34.9%). Technology manufacturers/dealers (28.1%), other farmers
(24%), farmers’ own experience (23.6%) and private advisors (23.4%) also play a role in
raising farmers’ awareness on RES.
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(a) (b) 

Figure 3. (a) Most important source of information on RES; (b) Three most important sources of
information on RES.

Out of the 438 interviewees (93.2% of the sample) who were aware of RES, 199 (45.4%)
use RES on their farms. Among them, the most important source of information/support
on the assessment of RES (Figure 4) are farmers’ own experience (25.6%), manufactur-
ers/dealers (16.6%), private advisors (15.1%) and agricultural extension services (11.1%).
Concerning the three most important sources of information/ support on the assessment
of RES (Figure 4) these are manufacturers/ local dealers (58.3%) along with their own
experience (43.2%) and private advisors (42.2%). The Internet (34.2%), technical press
(26.1%) and agricultural extension services (23.1%) along with other farmers/peers (23.1%)
and farmers groups (15.6%) also assist farmers to assess RES.

 

(a) (b) 

Figure 4. (a) Most important source of information/support for RES assessment; (b) Three most
important sources of information/support for RES assessment.

The most important actors supporting farmers in the establishment and use of RES
(Figure 5) are farmers’ own experience (31.2%), manufacturers/dealers (23.1%) and private
advisors (15.1%). The three most important actors (Figure 5) are manufacturers/ local
dealers (61.8%) along with private advisors (43.7%) and their own experience (43.2%).
The Internet (26.1%), technical press (24.6%) and national or regional agricultural (public,
cooperative) extension services (24.1%) along with other farmers/peers (18.1%) and farmers
groups (15.6%) also assist farmers to establish and use RES on their farm.

 

 

(a) (b) 

Figure 5. (a) Most important source of information/support for RES establishment and use; (b) Three
most important sources of information/support for RES establishment and use.
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4. Discussion and Conclusions

Both projects’ findings verify the AgriLink’s findings implying that from the perspec-
tive of a farmer, advice provision and advice providers are much more varied than is
assumed. Therefore, there is a bias in both policy and research in starting from the side
of advice provision while having little or no attention for farmers’ advice needs. In this
respect, countries’ AKIS should start taking a closer look at these needs at the micro-level
and to try and connect them to advice provision in various AKIS environments (see also [8]).
This calls for a ‘farmer centred advice paradigm’ while also acknowledging (a) the het-
erogeneity of farmers’ microAKISs, and (b) that the term advisor may fit any person who
provides advice.

Furthermore, farmers’ microAKISs include various sources of advice that are beyond
independent influence. Independent advice providers should thus take farmers’ reliance
on such potentially biased sources as a starting point and help farmers to assess the validity
of this type of advice and help them to place their advice needs in a broader context which
also includes policy and societal objectives for sustainable development.
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Abstract: The aim of this study was to investigate the current organizational climate of Public
Vocational Education and Training Initiatives at ELGO-DIMITRA in Greece. It utilized a SWOT
analysis to identify the strengths, weaknesses, opportunities, and threats of the Institute’s programs.
The findings indicate a need to ensure the quality of Vocational Education and Training Initiatives
and enhance the educational services provided to young farmers by adopting a regularly updated
framework. This study is crucial for future research, and it is important to replicate it with different
focus groups, including trainers, trainees, and graduates, who can provide valuable insight into the
sustainability of the Vocational Education and Training Initiatives.

Keywords: ELGO-DIMITRA; young farmers; public vocational education and training

1. Introduction

The transformation of the agri-food sector is on the threshold of tectonic changes and
challenges. The continuous emergence of new agricultural specialties, directly or indirectly
related to the agricultural production process, requires investment support measures,
and systematic and continuous training of young farmers.

The integration of young people into the agricultural environment of Greece is consid-
ered more necessary and timelier than ever, as they possess the appropriate characteristics
that will push the agricultural sector towards sustainable development and competitive-
ness [1]. So, the agricultural sector needs people who fit the following descriptions:

• Receptive to innovation that requires know-how, so people with greater ability to
innovate are able to absorb the knowledge at the same time;

• Possess the ability to seize potential opportunities and take entrepreneurial risks.

Moreover, the shift of the new generation to agricultural production should be a
conscious choice. Only in this way will the new generation realize its primary role in
shaping a favorable framework for innovative agricultural businesses based on extroversion
and cooperation (clusters, cooperatives, etc.). This will result to the renewal of local societies
that are at risk of desertification, while at the same time giving a perspective and impetus
to the Greek agricultural economy.

The Public Institutes of Vocational Training (PIVT) of ELGO-DIMITRA, constitute an
important “investment” for the acquisition of upgraded and certified knowledge-skills-
abilities in specialized subjects, the adoption of the agricultural entrepreneurial and cooper-
ative culture and the development of extroversion. “Today’s farmers are young people of
the Renaissance, they must possess the right mix: science, economics, entrepreneurship
and environmental awareness to face the challenges of the future” [2].

The object of this study is to investigate the organizational environment of the PIVT
of ELGO-DIMITRA [3]. Specifically, we analyze and examine the strengths, weaknesses,
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opportunities and threats of the six aforementioned Institutes by applying a SWOT analysis,
as perceived by the Directors of the Institutes of ELGO-DIMITRA.

The main aim is to draw useful conclusions regarding the critical role they are called
upon to play, due to the continuous new data being generated in the agri-food sector.

2. Materials and Methods

In this study a SWOT framework was used to examine the organizational environment
of the PIVT of ELGO-DIMITRA in Greece. The research focus group consisted of six
Directors of the Institutes located in the regions of Attica, Ioannina, Heraklion, Corinth,
Larissa, and Trikala. All six (6) participants were asked to identify the strengths, weaknesses,
opportunities and threats that may affect the future and the sustainability of the Greek
Vocational Education and Training (VET) Institutes. Data were collected in November and
December 2022.

3. Results and Discussion

The collected data are grouped as follows (Table 1).

Table 1. SWOT Analysis of PIVT of ELGO-DIMITRA.

Strengths Weakness Opportunities Threats

Multi-year presence of schools
in agricultural education Limited financial resources

Use of funding provided by
the new CAP for

agricultural education
and training

Continuously changing
institutional framework

Free education, housing
and food

Deterioration of building
facilities, renovation

of infrastructure

Upgrading the educational
services of the education

through targeted initiatives
in the organization’s new

law [4]

High competition with other
public and private institutes

providing corresponding
specializations in the
agricultural direction

Appropriate equipped
building and

laboratory facilities

Lack of permanent staff
(educational, administrative

and workers)

Creation of new agricultural
regional directorates/PIVT

Continuously emerging
political—economic—social—

environmental
challenges

Provision of specific
agriculture specializations

Exclusion of young people
finishing junior high school

Introducing new specific
agriculture specializations

Population
aging—desertification

agricultural regions

Experienced specialized staff
(administrative, educational,

technical, workers)

A difficulty observed on the
part of the newly admitted

vocational high school
graduates in the 3rd semester of
PIVT in the course: “Gardening

Machines and Tools” as they
have not been taught it like the
DIEK trainees in the first year.

Delivery of distance
education due to COVID-19

Years of degradation
of the role of school

vocational orientation

Educational activities through
the ERASMUS+ Program

The training guides were
delayed in being approved by

the Ministry of Education

New ways of publishing
activities and

educational projects

Candidates that had
previously passed the national
examinations did not attend

the PIVT

Partnerships with other
organizations/collaboration
with businesses, local bodies

Greater cooperation with
agricultural research institutes

of ELGO-DIMITRA

Initiatives and measures to
enhance practice support

Delay in activating the
evaluation system of

educational units of the PIVT

Collaborative climate at
all levels

During the studies, a percentage
of the students leave their

studies at PIVT for
specific reasons
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The effectiveness of the quality of agricultural PIVT, as a public and common good
“should not be limited to administrative and building criteria, nor to a sterile implementa-
tion of decisions taken at a central level” [5,6]. Therefore, they should gather those elements,
which strengthen the qualitative performance of their educational work:

• The inseparable link with research;
• Years of educational experience and culture;
• Know-how, extroverted nature;
• Cooperation with other partners and businesses [5].

This is so that they become “an attractive, effective and quality educational policy
tool” [7].

ELGO-DIMITRA has another important advantage over other VET providers, with
similar agricultural specializations. It has become a central pillar for the direct alignment
with the objectives of the new Common Agricultural Policy (CAP), contributing decisively
to the connection and consolidation of the tripartite: agricultural Institutes of Vocational
Training, Agricultural Entrepreneurship and Innovation for the productive development
of the country. ELGO-DIMITRA’s dual role in agricultural Institutes of Vocational Train-
ing is both in the provision of initial VET and in continuous VET (implementation of
training programs).

As a consequence of the undeniable interconnection of these two subsystems and
their direct function with the evolving field of the agri-food sector, their integration is
imperative [8].

The consolidated SWOT analysis was the basis for the identification of the key com-
ponents for the formation of a framework for upgrading the quality of agricultural VET
through the Public VET Institutes, which should be reviewed regularly and includes (3)
groups (Figure 1) coming from the internal and external environment of the Public VET
Institutes and also includes priority thematic areas aimed at seeking quality indicators to
achieve the objectives:

 

Figure 1. Framework for ensuring and upgrading the quality of educational services of agricultural
PIVT [9–11].

Thus, the key to the modernization and sustainable development of farms and busi-
nesses is a well-trained agricultural workforce, receptive to innovation, entrepreneurship
and partnerships [12]. The driving force will be the agricultural PIVT, as they offer multiple
benefits:

• Personal development of trainees through the acquisition of upgraded and certified
knowledge, skills and competencies.

• Creating an innovative business ecosystem.
• Socio-economic development and regeneration of local communities.
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The research is of particular interest for future research. It is proposed to replicate
the current study with different focus groups. A study of trainers and trainees, as well
as graduates would give insight into how they perceive the sustainability of the VET
Initiatives. The use of quantitative research can also provide an avenue for future research.

4. Conclusions

The PIVT of ELGO-DIMITRA comes to bear a greater extent than before: the education
and training of young farmers for the development and strengthening of agricultural
entrepreneurship. Therefore, their approach should direct young farmers primarily towards
the transmission and implementation of entrepreneurial skills, the search for innovative
business ideas and finally, the organization and coordination of an entrepreneurial activity.
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Abstract: The rational management of water, which is determined by the Framework Directive
2000/60/EC of the EU, is a contractual obligation of the Agricultural Sector of Cyprus, both towards
the European Union and the next generations of Cypriot citizens. To make decisions about sustainable
water use and improve water use, it is necessary to understand the water use of crops in different
water-use areas. Especially in large water projects in Cyprus, there must be a good way to determine
the water use of crops so that the correct use of crops can be ensured, thus eliminating problems such
as a lack of new information about the crop area and agricultural evaporation, Demand, and water.
In most projects, water is managed and supplied based on historical data, and current information is
available to determine water demand and availability for large areas. This paper also adds, apart from
the clear positive effect of remote sensing and new technologies in crop irrigation, to the emerging
need for advisory services for the diffusion of innovation to Cypriot farmers since the estimation of
crop water requirements is part of estimating the carbon footprint under the project CARBONICA
(EU Funded) for carbon farming.

Keywords: technoeconomic analysis; irrigation water; earth observation; SEBAL method; advisory
services

1. Introduction

Prolonged drought, dry conditions, and poor irrigation and water supply manage-
ment result in a significant reduction in water reserves and resources [1]). Irrigation water
reductions are based on studies of percentage reductions in the required volume of irri-
gation water and crop responses to these reductions. The required irrigation volume for
each crop is calculated based on the evapotranspiration (ET) of each crop, which has been
empirically found (Epan) in the past [2]. However, the need for an accurate measurement
of ET today remains imperative and is an integral element in the decision-making of Water
Policy Bodies. The continuous decrease in rainfall in Cyprus [3,4] (Cyprus Meteorological
Services, 2020/2021) in recent decades has contributed to an increase in irrigation and,
therefore, the volumes of water consumed in agriculture. However, the reckless use of
irrigation water combined with reduced rainfall caused a serious blow to the storage of
water in Cyprus [5].

2. Methods

ETc forecasts based on remote sensing are almost universally used due to the following
advantages of remote sensing: abundant raw data, low cost, and weather forecasting. It
is worth noting that Landsat 7 ETM+ and 8 OLI images cover almost the entire island of
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Cyprus, and their resolution is good for hydrological studies. The study area is in the
village of Mandria in the Paphos Region (west of Cyprus), which is the main agricultural
area of the Paphos Region and absorbs the largest amount of water (26%) in the water
supply system of Cyprus. Remote sensing techniques have been applied to estimate the
accurate irrigation volumes per crop and finally compared to the empirical values that
farmers are already using.

3. Results and Discussions

To produce these results, evapotranspiration maps were created where users can see
the needs of their crops on a daily or even monthly basis (Figure 1). These maps are
essentially the satellite images of the area, which were converted into maps using the
SEBAL algorithm [6] after its application in the ERDAS Imagine software (version 16).

Figure 1. Example of a crop evapotranspiration map creation in Cyprus.

Table 1 shows the results of the project for the crops under investigation. The aim was
to create an irrigation plan from which the producer would know the required irrigation
volumes. It is noted that the results of this project, in terms of evapotranspiration, are
given in mm/day, which, however, are easily converted to m3/ha/month for comparison
purposes with previous research data referred to in the “Norm Input Output Data for
the main crop and livestock enterprises of Cyprus” [7], which are listed in that format.
The specific manual (Norm) published by the Agricultural Research Institute is the only
technical and economic database in Cyprus for issues related to agricultural crops.

Table 1. Irrigation needs (m3/ha/month) for specific crops in Cyprus.

Crop J F M A M J J A S O N D Total

Potatoes - - - - - - 450 850 1200 1550 1300 - 5330
Groundnuts - - - - - - 620 1450 1650 300 - - 4020
Beans - - - - - - 450 850 1200 990 - - 3490
Peas - - 200 800 480 - - - - - - - 1480

The research data of this project were converted into irrigation costs after multiplying
with the cost of irrigation water, which amounts to EUR 0.17/ton (Table 2). So, the project
data are now comparable to the data mentioned in the Norm. This study focuses on the cost
of irrigation, which appears to be a major expense for producers today. More specifically,
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the cost of irrigation for the crops amounts to 19%, 25%, 23%, and 5% of the variable
costs, respectively, and to 12%, 19%, 17%, and 4% of the total costs, respectively. It is,
therefore, indisputable that the cost of irrigation contributes to a reduction in the profit
of the producer since it can contribute 20% to the formation of the cost of cultivation. A
reduction in the cost of irrigation has positive inductive effects on the producer’s profit,
which is the final demand for producer–entrepreneurs.

Table 2. Percentage of marginal cost and profit in irrigation expenses.

Irrigation Cost as for Potatoes Beans Groundnuts Peas

Variable Cost (before)% 0.19 0.25 0.23 0.05
Total Cost (before)% 0.13 0.15 0.14 0.03
Variable Cost (after)% 0.12 0.19 0.17 0.04
Total Cost (after)% 0.08 0.11 0.10 0.02
Profit increase% 1.29 1.20 2.23 1.05

4. Conclusions

It is clear from the new data produced by this research project that the producer’s
profit increases. In addition to the benefit of the producer, however, at the microeconomic
level, there are also social benefits. The use of satellite remote sensing in the field of
irrigation and water resources management can contribute at a microeconomic level to the
maximization of the producer’s profit. The reduction in irrigation costs, using the optimal
amounts of water for the needs of the crops, contributes dynamically to the profit margin
of the producer while, at the same time, having a positive effect on the storage of surface
water resources stored in the dams. All these positive research results fade out unless
there is a proper advisory service that disseminates this knowledge. Although the Ministry
of Agriculture, Rural Development and Environment in Cyprus has undertaken a great
effort to establish an efficient system for agricultural knowledge and innovation (AKIS)
to promote innovation in the agri-food sector, it should be improved by becoming even
more integrated and powerful providing farmers better access to education and training
programs.
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Abstract: Societal awareness, demand for innovative food systems and increasing herbicide resis-
tance have induced policy, regulatory and research actions towards the adoption of sustainable
weed management, which is based on sustainable, integrated and ecological principles. The study
investigates farmers’ perceptions with regard to sustainable weed management, considering that the
adoption of relevant practices depends on a set of farmer-specific and innovation-specific attributes.
To achieve this purpose, an on-site survey was conducted in Greece and Tunisia based on a structured
questionnaire, which was completed by 105 arable farmers in total. The questionnaire was designed to
record farmers’ opinions and preferences regarding aspects related to sustainable weed management,
such as innovation and the decision making process. Using descriptive statistics methods, the study
pinpointed significant differences between the responses of Greek and Tunisian farmers due to their
particular needs and characteristics, suggesting thus the integration of targeted approaches towards
the expansion of sustainable weed management.

Keywords: weeds; questionnaire survey; innovation; decision making

1. Introduction

Weeds constitute the most important biotic constraints to agricultural production in
both developing and developed countries [1], as they compete with crops, leading to the
overuse of natural resources and agricultural inputs. The reduction in crop productivity
due to weeds is a major issue related to food security, taking into account the rapidly
growing human population worldwide.

At the same time, herbicide resistance—due to misuse or overuse of chemical her-
bicides [2]—is considered one of the most serious challenges associated with weed man-
agement, as, by November 2018, resistance to herbicides had been reported in 255 weed
species in 70 countries [3].

All these challenges have induced policy, regulatory and research actions towards
sustainable weed management practices, which, however, are not always accepted and their
adoption depends on a combination of farmer-specific and innovation-specific attributes.

The purpose of the study is to shed light on how farmers from two Mediterranean
countries (Greece and Tunisia) perceive aspects related to sustainable weed management.
Using descriptive statistics methods, the study showed that responses vary significantly
between Greek and Tunisian farmers, especially in terms of their decision making.

197



Proceedings 2024, 94, 48

2. Methods

2.1. Survey Profile

The study presents the results of an on-site survey of farmers—specialized in the culti-
vation of annual arable crops—in typical rural areas of Greece and Tunisia. For the purpose
of the main analysis, a structured questionnaire comprising two parts was developed to
record the perceptions, attitudes, motivations and aspirations of farmers in both countries
regarding sustainable weed management. The first part of the questionnaire, as shown in
Table 1, recorded the personal profile of the respondent (gender, age, education level). In
the second part, participants were asked to respond to different sets of questions—using a
5-point Likert-scale ranging from 1 (=Totally disagree/Never) to 5 (=Totally agree/Very
often)—aiming to evaluate their attitudes towards innovation and sustainable weed man-
agement practices. In total, 105 farmers were interviewed in Greece and Tunisia from June
2021 to August 2022.

Table 1. Respondents’ profiles.

Variable Frequency Percentage (%)

Region
Greece 61 58.1
Tunisia 44 41.9

Gender
Male 99 94.3

Female 6 5.7

Age
20–29 12 11.4
30–39 22 21.0
40–49 24 22.9
50–59 29 27.6
>60 18 17.1

Education
Primary education 24 22.9

Secondary education 40 38.1
Technical graduate school 21 20.0

University education 20 19.0

2.2. Methodological Background

The methodological approach used to analyze the categorical (ordinal) data in this
study involved a descriptive analysis of responses, aiming to acquire a general viewpoint
of interviewees’ opinions and attitudes. The Mann–Whitney non-parametric test was used
to determine the level of significance of the differences between the responses provided
by Greek and Tunisian farmers. This test can be applied for the ordinal data of two
independent groups, without a normality assumption, to examine whether one variable
has a higher value than the other [4]. The analysis in this study was performed with the
statistical package SPSS, version 24.

3. Results and Discussion

Table 2 summarizes farmers’ perceptions on innovations in agriculture. It seems that
their beneficial role was acknowledged by respondents. In particular, the necessity of
innovations received the highest attention, followed by their contribution to increasing
farm productivity, their support to food security, their ability to improve standards of living
as well as their conduciveness to the production of high-quality products. On the other
hand, respondents were neutral regarding the contribution of innovations to environmental
protection and about the guaranteed result of their application. Differences between Greek
and Tunisian farmers were found with regard to the complicated use of innovations and
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the degree to which they are subsidized by the State. Especially for the latter, Greek farmers
were significantly more negative.

Table 2. Respondents’ perceptions regarding innovations in agriculture.

Means Medians

Greece Tunisia Greece Tunisia

Innovations are necessary 4.29 4.45 4.00 5.00

Innovations are expensive 3.96 3.70 4.00 4.00

Innovations require training and specific knowledge 4.04 4.11 4.00 4.00

The use of innovations is complicated ** 2.93 3.47 3.00 4.00

Innovations improve standards of living 3.86 3.93 4.00 4.00

Innovations increase farm productivity 4.11 3.88 4.00 4.00

The result of innovations is not guaranteed 3.27 2.88 3.00 3.00

Innovations are adequately subsidized by the State ** 2.83 4.15 3.00 5.00

Young farmers tend to adopt innovations more easily 3.11 3.11 3.00 3.00

Innovations contribute to the production of high-quality products 3.88 3.86 4.00 4.00

Innovations contribute to environmental protection * 3.22 2.61 3.00 3.00

Innovations contribute to food security 3.98 3.75 4.00 4.00

* indicates significant difference between the medians of Greek and Tunisian farmers at the 5% level. ** indicates
significant difference between the medians of Greek and Tunisian farmers at the 1% level.

Table 3 presents the means and medians of items describing sources of information
based on which farmers make decisions regarding weed management. The vast majority
of respondents make such decisions based on their own knowledge and expertise, which
received by far the highest score. In contrast, training courses and seminars, public ser-
vices, universities and research institutes, internet and other mass media were considered
unreliable sources by farmers. Here, discrepancies between the responses of Greek and
Tunisian farmers were notable in more items compared to their perceptions on innovations
in agriculture. Greek farmers consulted other farmers, members of their family, internet as
well as private advisors and agronomists more often than Tunisians. Finally, farmers from
both countries ignored the role of public services, but Greeks did so to a higher degree.

Table 3. Respondents’ decision making regarding weed management practices.

Means Medians

Greece Tunisia Greece Tunisia

Based on my knowledge and expertise 4.55 4.65 5.00 5.00

I ask other farmers I trust ** 2.75 1.84 3.00 2.00

I ask members of my family ** 3.36 1.77 4.00 2.00

I attend training courses and seminars 1.70 1.65 2.00 2.00

Private advisors—Consultants/Agronomists ** 3.85 1.47 4.00 1.00

Public services * 1.18 1.59 1.00 1.00

University/Research Institute * 1.60 1.31 1.00 1.00

Internet ** 2.26 1.59 2.00 1.00

TV/Radio shows/Mass media/Books/Magazines * 1.60 1.25 1.00 1.00

* indicates significant difference between the medians of Greek and Tunisian farmers at the 5% level. ** indicates
significant difference between the medians of Greek and Tunisian farmers at the 1% level.
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4. Conclusions

The need to shift towards sustainable and environmentally friendly practices that can
also ensure effective weed control is constantly gaining attention. Innovative practices,
however, are not always accepted by farmers, as an outcome of their specific characteristics
and requirements. The study detected significant differences between the responses of
Greek and Tunisian farmers regarding innovations in agriculture and especially regarding
their decision making about weed management.

These findings present orientations for strategic and policy design towards the expansion
of sustainable weed management, taking into account that the diverse socio-economic profiles
of farmers and their different attitudes towards innovation require targeted approaches.
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Abstract: The characterization of “Fava Santorinis” as a PDO product does not protect the cultivated
genetic material that produces this product, since this is not registered as a traditional cultivar in the
National Common Catalogue. The failure to include this information presents a significant hazard
to the genetic diversity of these cultivars, potentially resulting in the loss of their distinct traits,
reduced crop yields, and quality. Furthermore, it seeks to comply with established procedures for
characterizing and subsequently register this traditional cultivar in the National List of Varieties.
The “Santorini Fava” (Lathyrus sp.) is a renowned agricultural product that is unique to Santorini,
and it has played a pivotal role in upholding the island’s traditional agriculture. Today, the local
agricultural cooperation continues the cultivation of this crop, preserving it as an indispensable facet
of the island’s cultural heritage. The objective of the project M16SYN2-00135 is to guarantee and
secure this indigenous variety, from which the PDO product in question originates, by applying
official description protocols and making use of the existing know-how for the description of the
genetic material, the definition of the landrace, and its description for registration in the National
Catalog of Varieties. At the same time, the sustainable management of viral diseases and the
rational management of its seed production will lead to an increase in productivity, its stabilization,
and ultimately, its shielding. The product will be utilized by the cooperative contributing to the
sustainability of the holdings and the prevention of commercial exploitation of the traditional variety
beyond the area of origin based on the best practices for the preservation of the varieties.

Keywords: Fava Santorinis; Lathyrus clymenum L.; biodiversity protection; local varieties; added value
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1. Introduction

“Fava Santorinis” is a PDO product [1] that is produced from the seeds of the botanical
species Lathyrus clymenum L., a leguminous crop cultivated on the Cyclades islands in
the South Aegean Sea; it is confirmed that the seeds of Lathyrus clymenum L. were found
in archaeological residues dated back to the 16th century B.C. [2]. However, the PDO
characterization does not protect the genetic material from which “Fava Santorinis” is
produced, since this is not registered in the National Common Catalogue. This work
is in alignment with the application of the EC 2008/62/EK (official Greek Gazette) FEK
165/30-01-2014 that provides the necessary regulations to protect the traditional cultivar.
The legume Fava Santorinis (Lathyrus sp.) has all the attributes that have been qualified
by researchers, such as Zeven [3], Camacho Villa et al. [4], and Newton et al. [5], for
landraces. Observing the beginning of agriculture at the end of the 8th millennium BC., the
archaeobotanical traces support the local origin and the continuous route of the lathyrus in
the Aegean until the present day [6,7]. Presently, the local agricultural cooperative persists
in cultivating this crop, safeguarding it as a vital element of the island’s cultural legacy.
It is imperative to highlight that without protective interventions, there is an inevitable
risk of genetic erosion, endangering the ongoing cultivation of “Fava Santorinis” on the
island. Currently, “Fava Santorinis” is cultivated on approximately 150 hectares, and its
cultivation plays a pivotal role in the local agricultural community of Santorini, contributing
significantly to the economy, which is estimated at EUR one million.

The aim of project M16SYN2-00135 is to ensure the protection and preservation of this
native variety, from which the PDO product in question is derived. This will be achieved
through the implementation of official description protocols and by leveraging existing
expertise to characterize the genetic material.

2. Materials and Methods

The pilot study for the 1st year of the project focused on assessing the landraces
and identifying plants that show improved productivity and quality and maintaining all
the characteristics of the plants producing the products. The genetic material used was
seed of the “Santorini Fava” variety, which came from the Association of Cooperatives of
Theraic Products SANTO. The experiment was carried out on the farm of the Institute of
Genetic Improvement and Plant Genetic Resources in Thessaloniki therme in the 2022–2023
growing season. In total, seeds were sown in 500 plant positions. The positions were 50 cm
apart. All observations were taken at the individual plant level and related to a range of
agronomic and descriptive traits (Table 1).

Table 1. Mean value and coefficient of variation (CV %).

Characteristic Mean Value CV (%)

Number of Pods/Plants 12.3 48.0
Pod Length (cm) 5.0 11.0
Pod Width (cm) 0.9 10.2

Pod Thickness (cm) 0.6 12.0
Number of Seeds per Pod 4.1 26.0

Seed Yield (g/plant) 6.1 78.0

Implementation methodology:
1. Study of genetic variability, description of the variety, and removal of deviating

genotypes: In the pilot fields of min 4 ha, assessment of genetic variability will be conducted,
and an improvement program will be implemented with a mild selection scheme to remove
low-yielding plants that deviate and carry viral diseases and are not resistant in drought.

2. Compilation of file: At the final stage, a full description of the variety will be made
as required by the protocol, and the file will be compiled for registration by the Cooperative.
Even for a complete profile, molecular techniques and qualitative analyses of seeds will
be conducted.
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3. Training for proper seed production and production: This involves actions to train
the cooperative’s staff and farmers to produce high-quality healthy seed material and
improve agricultural practices to produce the product.

3. Results and Discussion

Utilizing landraces for breeding purposes is a strategy that is employed to enhance
both the yield and yield consistency within agricultural systems that are characterized by
limited inputs [8]. The stagnation of yields in specific regions can largely be attributed to the
restricted genetic diversity that is found in recently developed high-yielding varieties [9].
Consequently, the introduction of well-adapted germplasm from the primary centers of
diversity for the crop can prove to be advantageous.

An essential prerequisite for enhancing a landrace is the identification of the existing
genetic variability within that landrace. This step is crucial to establishing an effective
breeding program aimed at improving landraces. The statistical measures for the perfor-
mance components of “Fava Santorini” are given in Table 1. The greatest variability was
observed in the characteristic of seed yield per plant, indicating the possibility of selection
within the population for this characteristic, which would increase and stabilize the per-
formance of the landrace. From the description, it was revealed that the “Fava Santorini”
variety is an annual plant, reaching a height of 25–53 cm. The middle and upper leaves
form two to six leaflets with a spiral arrangement. The green pods end in a curved tip. The
dry pods have moderate constrictions, and the shape of the cross-section is elliptical. The
seeds are brown or green in color, with a smooth surface and a spherical shape.

4. Conclusions

This multifaceted approach of the project M16SYN2-00321, funded in the context
of the Agricultural Development Program 2014–2020 (Measure 16), and in particular
Sub-Measure 16.1–16.2, will enhance the safeguarding and subsequent utilization of this
valuable resource through:

• The registration and identification of the landrace that presents the PDO product based
on the new legislation and EU directives by applying the description protocol.

• The definition of the mentioned protected variety and application for registration in
the National List of Varieties.

• The establishment and implementation of an innovative framework/process for the
dissemination of good conservation/seed production practices of the landrace in
the region of origin to ensure certification and adequate purity of the seed. It will
be implemented by the SANTO cooperation with the support of the researchers of
different research institutes and agricultural universities.

• Authentication with morphological and qualitative characteristics and DNA techniques.
• Consulting services to improve farming techniques for farmers: field schools, e-

learning, online applications, and networking through an online platform.
• Documentation of reduced product inputs.
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Abstract: Why do customers incorporate concerns about social and environmental issues into the
decision-making process? How ethical are food choices in the modern world? Answers to these
questions have often revolved around how informed consumers might be and whether they have the
appropriate skills to act on concerns they might have. Today, ethical food consumption is a growing
market where consumers’ behavior shifts from the rational manner focusing on the products price and
attributes to the food ethics associated with environment, social welfare, public health, and morality.
Using data selected from a purposive sample of 20 consumers, this study employed a qualitative
research procedure to explore the main dimensions that influence the decision-making process and
eating preferences in the post-COVID 19 era and within an economically turbulent environment. The
main results showed that health protection, sustainability, and social wefare constitute the main axes
of ethical food consumption. Participants were found to be more individualists than altruists since the
“personal health” dimension was the most prevalent. Future research should extend these findings
and explore variations in the ethical consumption factors among various consumer segments.

Keywords: ethical food choice; personal in-depth interviews; health protection; environmental
protection; social welfare

1. Introduction

Climate change impacts are now visible all over the world through numerous physical
and biological changes in agriculture, environment, and society [1]. These have contributed
to the urgent need for enhancing sustainable development and the necessity for efficient
coordination between governance and international societal systems [2]. Since modern
food systems are estimated to produce about a third of global greenhouse gas emissions [3],
there is an ever-increasing interest in ethical issues in agricultural production and the
food industry with consumers becoming more environmentally conscious and susceptible
to the social impacts of agro-food production [4,5]. In addition, the rapid technological
development of recent decades and the modern consumer lifestyle in the western world
have brought to the forefront new ethical dilemmas and concerns [6,7]. Therefore, the
interlinkage of agriculture with environment, food seasonality and locality, farmers and
employees’ rights, animal welfare, and the protection of local businesses seem to have a
crucial role in establishing ethical consumer’s food choices and purchase behaviors [5,8,9].

The present study delved into the various dimensions of ethical consumption, namely
the health, the environmental, and the socioeconomic dimension [10], to explore consumer
ethics and values that influence the decision-making process and eating preferences. Fur-
thermore, it shed light onto the main aspects of food choice motives in Greece in the
post-COVID 19 era and within an economically turbulent environment.

205



Proceedings 2024, 94, 50

2. Materials and Methods

A qualitative research procedure was adopted, and primary data were selected through
personal in-depth interviews based on a semi-structured questionnaire with open-ended
questions [11]. To achieve the objectives of the present research, a non-probabilistic purpo-
sive sample of 20 adult consumers from Northern Greece (Eastern Macedonia and Thrace
area) was employed in order to reach data saturation and achieve the objectives of the
present research [12,13]. All personal in-depth interviews were tape-recorded, and the
interview duration ranged from 50 to 90 min. Health, environment, economy, and society
were the main axes for the construction of the informal questionnaire according to the recent
body of literature [14–17]. Data selection started in June 2021 and lasted for approximately
three months.

3. Results

Our sample covered a wide range of sociodemographic characteristics. In particular,
respondents were 18–83 years old, and the great majority were women over 35 years old
(14 women out of 20 participants).

The main findings showed that consumers identify “ethical consumption” with “con-
sumer health”, “environment (sustainability)”, and “social development” (benefits for the
society and economy). Apparently, most participants (19 out of 20 consumers) interrelated
ethical foods with pesticide- and chemical fertilizer-free products because “they seem to
be healthier”, whereas five respondents linked such foods with environmental protection
and sustainability. Seasonality in food consumption and locality (locally produced foods)
were also underlined by a significant proportion of respondents that seemed to associate
these perceptions with better quality in food products and more nutritious food choice,
whereas the most prominent selection criteria was health protection. Less promoted food
brands were also considered more ethical choices for consumers, because, as respondents
explained, they provide more “natural products” to the food supply chain, and food items
are produced with less environmentally invasive methods.

Although the main factors underlying ethical consumption are “health protection”,
“environment (sustainability)”, and “benefits for the society/economy”, consumers seem
to be more individualists than altruists with “personal health protection” selection criteria
outweighing the “environmental protection” and the “social welfare” criteria. Given that
the qualitative research procedure was conducted after the COVID-19 isolation measures,
consumers’ increased awareness toward personal health protection at the expense of the
other two criteria could be justified and explained.

Our results further support the previous literature on the values and motives driv-
ing ethical food choice, stating individual’s health [18], environmental protection and
sustainability [5,9,19,20], and social welfare [19,21] as the key axes of ethical consumption.

4. Discussion

Ethical consumption of agro-food products is a multi-dimensional process. Our
findings further support recent research indicating that the main motives for ethical food
consumption include individual/personal factors, environmental preservation, and social
well-being. However, it seems that Greek consumers are less informed on food ethics since
they were found to mostly identify ethical consumption motives with self-advancement,
and more specifically personal health protection. Ethical consumption motives associated
with environmental protection and society were less prevalent and reported by a smaller
proportion of consumers, highlighting the necessity for educating customers on the different
aspects/dimensions of food ethics and their implications for action in the modern food
systems. Of particular interest is the fact that none of the participants correlate their food
choices with animal welfare or social welfare.

These findings will be elaborated in a subsequent quantitative research design to
provide a thorough picture of the values, the motivation process, and perceptions toward
ethical food choices and build the profile of “ethical consumer”. Future research should
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also take into consideration these findings and explore variations in ethical perceptions and
food consumption patterns among various consumer segments.
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Abstract: “Agro”, “agri”, and “rural” tourism have gained significant attention as emerging forms
of tourism that provide unique experiences rooted in agricultural and rural settings. Beyond their
economic and cultural contributions, these forms of tourism have been found to have a profound
impact on individual happiness and well-being. This piece of work delves into the mechanisms
underlying the relationship between “agro”, “agri”, or “rural” tourism and happiness, drawing from
research in sociology and environmental science. By understanding the science behind this connection,
we can further promote the development and implementation of “agro”, “agri”, and “rural” tourism
initiatives that foster happiness and well-being. This study aims to examine existing research on
“agro”, “agri”, or “rural” tourism and happiness, assess the implications of relevant scientific articles,
and identify potential areas for future research. A systematic process was employed to identify
articles related to terms such as “agrotourism”, “agro tourism”, “agro-tourism”, “agritourism”, “agri
tourism”, “agri-tourism”, or “rural tourism” and happiness in the Scopus database. The selection
criteria focused on articles that explored the above terms in their titles, abstracts, and keywords. The
findings equally rely on qualitative and quantitative assessments, predominantly from the demand
side, followed by the supply side and residents’ views.

Keywords: agrotourism; agritourism; rural tourism; happiness; literature

1. Introduction

“Agro”, “agri”, and “rural” tourism offer tourists an opportunity to engage with
agricultural activities, explore natural landscapes, and experience the rural way of life. From
the perspective of supply, it is the result of urbanization development, the improvement of
residents’ income, and the optimization of tourism product structure; from the perspective
of demand, it is the psychological demand of citizens to escape from urban pollution
and fast-paced lifestyles and return to the countryside [1]. While previous studies have
highlighted the economic benefits and cultural significance of these forms of tourism, the
exploration of their impact on happiness is relatively novel. Happiness is increasingly used
by social scientists as a synonym for a subjective enjoyment of life, while psychologists
formally refer to this construct as subjective well-being [2]. Understanding the mechanisms
that link agro, agri, and rural tourism with happiness can help to guide policymakers,
tourism planners, and stakeholders in creating environments that maximize well-being
outcomes for tourists and local communities. Engaging in agricultural activities as part
of “agro”, “agri”, and “rural” tourism experiences has been linked to various benefits.
Participating in farming activities such as planting, harvesting, and interacting with animals
can promote a sense of accomplishment, self-efficacy, and mindfulness, and can stimulate
positive emotions and evoke nostalgic memories, further contributing to happiness.
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2. Materials and Methods

In order to explore the various viewpoints in scientific research pertaining to “agro”,
“agri”, or “rural” tourism and happiness, a systematic approach was employed. Firstly,
specific title and keyword criteria were established to search for relevant documents on
these forms of tourism. Terms such as “agrotourism”, “agro tourism”, “agro-tourism”,
“agritourism”, “agri tourism”, “agri-tourism”, or “rural tourism” and happiness were
utilized to search the title, abstract, and keywords of scientific articles in the Scopus database.
The search was conducted in mid-2023 and provided just 13 documents. Subsequently,
the resulting most-referred keywords from these articles were presented (based on the
idea of [3,4], enriched by the authors). Additionally, the journals in which these articles
were published and the countries of origin of the authors were identified. During the
next phase, the full papers were thoroughly examined and classified under the following
themes: various factors influencing the (a) supply, (b) demand, and (c) residents within the
tourism sector; the (d) countries in which the case studies were conducted; and the research
methods employed, including both (e) qualitative and (f) quantitative approaches. It is
important to note that these themes and approaches are not mutually exclusive, as each
paper may be classified under multiple themes and/or approaches.

3. Results and Discussion

Based on the analysis of the keywords extracted from scientific papers (see sum-
marized Table 1), it can be observed that a significant proportion of keywords include
geographic information, such as specific countries, regions, and characteristics of the se-
lected case study areas. Additionally, various forms of tourism are discussed and the
terminology is used interchangeably, including terms like agritourism and rural and farm
tourism. Furthermore, there appeared keywords related to emerging trends, such as value
co-creation, mindfulness and memory, experience and experiential satisfaction, and quality,
with a particular emphasis on the economic dimensions. Surprisingly, certain topics like
sustainability, environment/ecology, and planning are under-represented in the scientific
literature.

Table 1. Keywords from “Agro-”, “agri-”, or “rural” tourism and happiness articles in the Scopus
database (May 2023).

Keywords in Categories Number of Results (N)

Countries/regions/geographic position characteristics 10
Form(s) of tourism 8

Happiness 8
Methods 8

“New trend” keywords 7
Experience and experiential satisfaction and quality 7

Economics 7
Agriculture 6

Rural/regional development 6
Tourism management and development 5

Community 5
Rural Development and Experience Economy 4

Rural Areas and Environments 4
Sustainability 3

Farm 3
Environment/ecology 3

Planning 2
Gender 2

Behavior 2

Total 100
Source: https://www.scopus.com (accessed on 2 May 2023), processed by the authors.
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The majority of research papers focusing on “agro-,” “agri-“, or “rural” tourism and
happiness are predictably published in tourism journals. In Table 2, the authors’ country
affiliations are presented, revealing China at the first position with five authors, followed
by Portugal, Spain, and the USA with two authors. At the next phase of our analysis,
an important finding emerged. The articles use qualitative and quantitative methods at
the same rate, particularly focusing on the demand side of these special interest forms
of tourism, followed by the supply side and resident views, with China, Spain, the USA,
Turkey, Croatia, Hungary, Romania, and Bhutan constituting the case study countries.
Moreover, the papers predominantly examine single case studies, with a notable absence of
comparisons between different cases (with the exception of [5]).

Table 2. “Agro-”, “agri-”, or “rural” tourism and happiness papers by country of authors’ affiliation.

Country of Authors’ Affiliation Number of Results (N)

China 5
Portugal 2

Spain 2
United States 2

Bhutan 1
Finland 1

Hungary 1
Malaysia 1
Romania 1
Taiwan 1
Turkey 1

United Kingdom 1

Total 19
Source: https://www.scopus.com (accessed on 2 May 2023), processed by the authors.

4. Conclusions

This study explored the scientific articles from the Scopus database that examined the
relationship between “agro”, “agri”, or “rural” tourism and happiness. The number of
publications has increased in the last five years. The results suggest that these dimensions
of tourist experience are positively and significantly associated with happiness [6], and
also underscore the role of education in farmers’ happiness, with higher levels of education
being associated with higher levels of happiness [7].
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formal analysis, S.K.; investigation, S.K.; data curation, S.K., A.K. and K.K.; writing—original draft
preparation, S.K.; writing—review and editing, S.K., A.K. and K.K.; supervision, S.K. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Informed Consent Statement: Not applicable.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Zhou, G.; Chen, W. Agritourism experience value cocreation impact on the brand equity of rural tourism destinations in China.
Tour. Rev. 2023, 78, 1315–1335. [CrossRef]

2. Nawijn, J.; Mitas, O. Resident attitudes to tourism and their effect on subjective well-being: The case of Palma de Mallorca. J.
Travel Res. 2012, 51, 531–541. [CrossRef]

3. Lane, B.; Kastenholz, E. Rural tourism: The evolution of practice and research approaches–Towards a new generation concept? J.
Sustain. Tour. 2015, 23, 1133–1156. [CrossRef]

4. Karampela, S.; Andreopoulos, A.; Koutsouris, A. “Agro”, “Agri”, or “Rural”: The different viewpoints of tourism research
combined with sustainability and sustainable development. Sustainability 2021, 13, 9550. [CrossRef]

211



Proceedings 2024, 94, 51

5. Smith, M.; Slusariuc, G.C. A cross-cultural comparison of generation Y attitudes to nature, wellbeing and rural tourism. In
Strategic Tools and Methods for Promoting Hospitality and Tourism Services; Nedelea, A.-M., Korstanje, M., George, B., Eds.; IGI Global:
Hershey, PA, USA, 2016; pp. 159–178. [CrossRef]

6. Loureiro, S.M.; Breazeale, M.; Radic, A. Happiness with rural experience: Exploring the role of tourist mindfulness as a moderator.
J. Vacat. Mark. 2019, 25, 279–300. [CrossRef]
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Abstract: The project aims to safeguard this local variety by comprehensively studying its genetic
variability. Furthermore, it seeks to follow official protocols for the description and subsequent
registration of the variety in the National List of Varieties, increasing the product’s value and securing
its identity. Experimentation targets evaluation of the landrace to select plants with improved
productivity and quality. The profit from implementing the program will come from a combination
of higher productivity due to the use of improved genetic material, improved consulting services
related to agricultural techniques, and increased values due to higher prices due to authenticating the
product. This initiative aspires to provide benefits for the Agricultural Cooperative of Bean producers
of the Prespes area. At the same time, the farmers will be trained for good seed reproduction and
production of the landrace.

Keywords: Plake Fasoli Prespon; PGI; local landrace; added value

1. Introduction

In Greece, beans assume a central role among pulse crops, forming the cornerstone
of the traditional Mediterranean diet. Over recent years, the cultivated area dedicated
to beans has seen a noticeable expansion [1]. The common bean enjoys a prestigious
status as a globally esteemed legume, offering a substantial source of high-quality proteins,
carbohydrates, vitamins, minerals, dietary fiber, phytonutrients, and antioxidants, all vital
for human nutrition. These components have been recognized for their significant positive
impacts on human health. Consequently, the common bean holds promise as a valuable
functional food [2,3]. These beans are typically grown for their dried seeds during the
spring and summer seasons.

The primary region for their cultivation is located in northern Greece, particularly in
areas characterized by relatively high altitudes and cool climatic conditions like Prespa
area. Belonging to the Fabaceae family, common beans and lathyrus both play essential
roles in promoting sustainable agriculture due to their ability to fix atmospheric nitro-
gen. This capability reduces the need for excessive fertilizer applications, contributing to
environmentally friendly farming practices.
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The designation of Plake Fasoli Prespon as a Protected Geographical Indication (PGI)
product does not provide protection for the cultivated genetic material because it is not
registered as a traditional cultivar in the National Catalog of Varieties [EC 2008/62/EK (of-
ficial Greek Gazette) FEK 165/30-01-2014]. This oversight contributes to the erosion of the
variety’s genetic diversity, with the associated risks of losing its distinct identity, reduced
yields, and compromised quality. The project’s (M16SYN2-00181) primary objective is to
safeguard this local variety by comprehensively studying its genetic variability. Further-
more, it aims to follow official protocols for the description and subsequent registration of
the variety in the National List of Varieties, which will increase the value of the product
and secure its identity.

2. Material and Methods

Three research Institutions (ELGO-Dimitra, University of Western Macedonia, and
International Hellenic University), the local Agricultural Community represented by the
Agricultural Cooperative of Florina “Pelekanos”, an NGO Aegilops, and an Advisor (Tsipi
Anthoula) are cooperating under the PAA M16.1–16.2 project (M16SYN2-00181) to achieve
this goal. he project’s first-year inception phase revolved around the examination of genetic
diversity within landraces. The primary objective was to identify plants that exhibited
enhanced productivity and quality while retaining all the essential plant characteristics
required for product production. To facilitate this research, the genetic materials utilized
were seeds from “Fasoli Prespon”, sourced from the “Pelekanos” Agriculture cooperative.
The experiment was conducted during the 2022–2023 growing season and was carried out
at the University of Western Macedonia-Department of Agriculture’s farm, as illustrated
in Figure 1. A total of 600 plant positions were established for each landrace in low plant
density. All observations were made at the individual plant level and pertained to a range
of agronomic and physiological traits.

 

Figure 1. Field experiment of common bean in low plant density.

3. Results and Discussion

The designation of Plake Fasoli Prespon as a Protected Geographical Indication (PGI)
product does not provide protection for the cultivated genetic material because it is not
registered as a traditional cultivar in the National Catalog of Varieties [EC 2008/62/EK
(official Greek Gazette) FEK 165/30-01-2014]. This oversight contributes to the erosion
of the variety’s genetic diversity, with the associated risks of losing its distinct identity,
reduced yields, and compromised quality. Following the primary objective of this project,
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e.g., the study of genetic variability, it was found that yield ranged from 50 to 500 g per
plant, the number of pods from 30 to 400 per plant, flowering began from 48 to 63 days
from sowing and continued to the end of growing season. Similar variability was found for
physiological characteristics of chlorophyll and photosynthesis measurements.

The cultivation in question is of great importance to the local agricultural community
in Prespes area, making a substantial contribution to the local economy. It is estimated that
Plake Fasoli Prespon is cultivated on ~300 ha, with a yield of 3000 Kg/ha. and price of
~2.8 €/Kg, respectively, with an essential economic contribution (2.52 million) to the local
Agricultural community of Western Macedonia. The expected advantages of implementing
this program are estimated to result in a crucial annual profit. This boost in profit will be
the outcome of several factors, including enhanced productivity resulting from the use of
improved genetic materials, more effective consulting services, and an increased market
value due to the verified origin and quality of the product.

4. Conclusions

This work will present the parameters connected with the description of the unique
identity of this product, its origin, traceability, local agricultural practices, and specific
product characteristics that will contribute to this. The product will be utilized by the
Agricultural Cooperative of Florina, and at the same time, the farmers will be trained for
the good seed reproduction and production of the product. This initiative promises several
benefits for the Agricultural cooperative and producers of the Prespes area.

The comprehensive strategy of project M16SYN2-00181, funded within the framework
of the Agricultural Development Program 2014–2020 (under Measure 16), with a specific
focus on Sub-Measure 16.1–16.2, is designed to significantly enhance the preservation
and effective utilization of a valuable agricultural resource. This endeavor involves a
multi-faceted approach that encompasses the following key actions:

1. Registration and Identification: The project will diligently describe and identify the
landrace, ensuring compliance with the latest legislative guidelines and EU directives.
A meticulous description protocol will be employed for this purpose.

2. Protected Variety Designation: A crucial step involves officially designating the
landrace as a protected variety and initiating the process of its registration in the
National List of Varieties.

3. Innovative Conservation and Seed Production: The project will pioneer an innovative
framework and process for disseminating best practices in conservation and seed
production within the landrace’s region of origin. This initiative will ensure the
preservation of the landrace and guarantee certification and seed purity. Collaboration
with “Pelekanos” Agricultural cooperation and the valuable support of researchers
from esteemed research institutes and Agricultural Universities will be instrumental
in this effort.

4. Authentication: The project will employ a rigorous approach to authenticate the
landrace. This will involve a detailed examination of morphological and qualitative
characteristics and advanced DNA techniques to establish and confirm the landrace’s
unique identity.

5. Consulting Services for Farmers: The project is dedicated to providing consulting
services to improve farming techniques among local farmers. This will encom-
pass a range of educational methods, including field schools, e-learning opportu-
nities, user-friendly online applications, and the creation of a supportive online
networking platform.

6. Reduced Input Documentation: The project will diligently document and demonstrate
the reduction in product inputs as a result of the implemented measures, showcasing
the economic and environmental benefits of the program.
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Abstract: In this study, dry-stone walling was assessed by the public to map perceptions on the recog-
nition, durability, appeal, food production aspects, biodiversity advocacy, and other characteristics
and functions of dry-stone walling. The survey’s goal was to define how informed the public is about
the functions performed by dry-stone walling. The answers were expected to reveal whether the
returns of dry-stone walling are widely acknowledged by the public, what the key factors are for the
dissemination of these profits, and if there is solid ground for the reintroduction of dry-stone walling
as a cutting-edge choice for new projects.

Keywords: sustainability; dry stone; rural; agri-food; landscape; natural resources; environmental
protection; local economy

1. Introduction

In view of the growing interest in sustainability and the related challenges that need
to be addressed, rural areas play multiple roles with interweaving and often conflicting
functions (Guštin et Slavič [1]); they are food providers, keepers of biodiversity and natural
resources, economic components, social cohesion buffers, and cultural treasuries. To
motivate synergies that can promote sustainability, it is important to make the most of
opportunities, reconcile conflicts, and address challenges in a positive way. We need to be
innovative, resourceful, and willing to examine new solutions, but we should also note the
possibilities and context of reintroducing longstanding and effective solutions.

As such, dry-stone (DS) building (building without the aid of mortar) is an asset,
mainly in rural areas, that conveys the identity of a place, as in the past, it supported
a range of agricultural and community infrastructure (Allport, [2]). The technique has
produced elements that have shaped landscapes and facilitated the interrelation of humans
with the natural environment through the development of culture and socioeconomic
organization. It represents the anonymous rural builders who combined their efforts,
intelligence, and expertise to create amazing infrastructure that was fully integrated in the
natural environment.

Mediterranean landscapes are characterized by DS walling, where the construction of
terraces allowed the transformation of steep terrains into highly productive agricultural
land (Druguet, A. [3]). The use of DS walling also supported a whole range of agricultural
and community infrastructure, such as field boundaries, livestock amenities, supportive
huts for storage and shelter, threshing floors, mills, irrigation canals, retaining walls, bridges,
housing, and more. Cultural changes resulted in the abandoned and rapidly forgotten DS
walling technique since the knowhow was transmitted orally and through observation and
experience according to the special characteristics of each area. (Pagratiou, [4])
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Nowadays, dry-stone walling is recognized as an important cultural element of rural
communities (UNESCO, [5]) and an excellent example of optimizing natural and human re-
sources (Picuno, [6]); however, it is not confined to that. Due to the technique, the produced
infrastructure offers a wide range of advantages for the environment, the biodiversity
(Manenti, [7]), the development of socioeconomic capital through culture (Rose, [8]), local
jobs (HISTORIC ENGLAND, [9]), and rural tourism (Greffe, [10]).

The scientific community acknowledges the environmental, sociocultural, aesthetic,
and economic value of DS walling, which therefore integrates all three aspects of sustain-
ability. Consequently, DS walling—although marginalized in the past—is becoming more
relevant in accordance with the 2015 United Nations action plan “Transforming our World:
the 2030 Agenda for Sustainable Development” (COUNCIL OF EUROPE, [11]).

It is of interest to systematically examine the sustainability aspect of DS building and
the advantages it can produce for local and regional sustainable development. The identifi-
cation of the whys and wherefores of DS walling will provide a thorough understanding
on the benefits that can be produced and the potentials that emerge, aiming to provide
insights on opportunities and restrictions as well.

On this basis, in this paper, dry-stone walling capital was assessed by the public to map
perceptions on the recognition, durability, appeal, food production aspects, biodiversity
advocacy, and other characteristics and functions of DS walling. The objective of this work
was the pilot-phase implementation of an upcoming questionnaire survey, and we intended
to check the questionnaire for structural failures and weaknesses in the utilization of the
information it produced. The pilot survey was implemented in a small scale; however,
some interesting findings were noticed regarding the public perceptions of DS walling. The
answers to the future survey are expected to reveal whether the returns of the DS capital are
widely acknowledged by the public, what the key factors are for the dissemination of these
profits, and if there is solid ground for the reintroduction of DS walling as a cutting-edge
choice for new projects.

2. Methods

The survey was quantitative; the data were collected through an Internet questionnaire
survey (Google Forms) and analyzed using SPSS 22.0. The target group consisted of
individuals older than 16 years old that lived in Greece. In total, 132 participants self-
administrated the closed-format questionnaire between 3 March 2023 and 27 March 2023.
Due to the pilot character of the survey at this stage, focus was not set on the composition
of the sample, which resulted in imbalances that were expected. For the measure of rank
correlations, Spearman’s correlation coefficient was used. To investigate whether there was
a statistically significant difference between the means of two independent groups, the
non-parametric Mann–Whitney U rank test was used.

3. Results and Discussion

The research analyzed data collected from 132 participants whose main characteristics
are summarized in Table 1. Most of the participants regarded most features of rurality, such
as nutrition and health, culture, recreation, and environmental protection, as moderately
important. Regarding DS walling recognition, 49.2% of the respondents claimed to be
aware of DS walling; however, up to 62.1% of them chose the correct definition of DS
walling when asked.

The main fields in which the importance of DS walling is highly acknowledged are
culture, natural resource depletion, and resilience/durability. It is important to note that
significant features of dry-stone walling did not appear to be highly accredited. Its role in
landscape, biodiversity, tourism, and local development was most often stated of to be of
fair importance.
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Table 1. Sample characteristics.

Characteristic Percent

Women 63.6
Age 40–49 48.5
University, Polytechnic, master’s degree 48.4
Employed in the private sector 35.6
Scientific and technical professional experience 32.6
Residents of urban areas (over 2000 residents) 94.7
Apartment-dwellers 54.5
Rare visitors of rural areas (3–6 times per year) 37.1

As for attitudes towards the adoption of DS walling in new private constructions,
71.8% of the respondents were in favor mainly due to the aesthetic value of the con-
struction, the use of ecological material, and its resilience/durability over time, while
biodiversity advocacy was a key factor for only 28.4% of them. Interestingly, as far as public
constructions are concerned, approval reached 78.3% among the individuals, while case
resilience/durability was not so highly considered, and the biodiversity factor seemed to
gain impact when the public space was considered (42.3%).

The main types of construction preferred by individuals mainly regarded enclosures
and elements such as benches, water features, etc.; however, for public constructions, it
is interesting that bigger-scale interventions were highly preferred. These include the
incorporation of DS walling in the design and development of open public spaces and
building surroundings, as well as the layering of surfaces.

Concerning the willingness to pay for the assignment of dry-stone walling, 75.8% of
the respondents preferred DS over another type of construction, if it would not cost more,
with only a small amount of the respondents being willing to pay up to a maximum of 20%
more for this.

Furthermore, age is a significant factor that affected the participants’ opinions re-
garding the importance of DS walling over various criteria. Older individuals expressed
more positive opinions regarding the criterion “In favor of the landscape”, “Biodiversity
advocacy”, and “Use and reuse of natural resources and the avoidance of environmental
pollution” (p < 0.05).

Additionally, the type of area of the respondents’ main residence is a factor that
differentiated their opinions regarding the importance of DS over various criteria; in
particular, citizens whose main residence was in a rural area expressed more positive
opinions regarding the criterion “Durability and endurance over time” than citizens whose
main residence was in an urban area (p < 0.05).

4. Conclusions

In conclusion, our main results indicate that DS walling branding is not especially
strong, although the particularity of the technique (the absence of mortar) is well identified,
maybe because of the name itself. As a practice of the past, it plays an important role in
terms of tradition, which can be beneficial but also confining. Perceptions over the signifi-
cance of DS walling do not highly acknowledge important components and synergies that
are involved, such as the impact on the landscape and the connection with tourism, the
protection of biodiversity, and the promotion of local masonry jobs, although the Mediter-
ranean landscape is characterized by agricultural terraces and other DS constructions.

This points out the necessity of promoting DS branding to increase recognition and
raise awareness of the profits that DS walling can provide locally, at an environmental as
well as a socioeconomic level. Additionally, older participants were more aware of the
beneficial role that DS walling plays in various criteria for sustainability, while residents
of rural areas had a better understanding of the fact that DS walling is a competent, long-
lasting choice for construction. It seems that there is a gap in information and awareness,
possibly due to alterations in lifestyle and urbanization. Nowadays, more people, and
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especially younger individuals, are more detached from rurality, resulting in the loss of
valuable tools that can be important assets for development.

Nevertheless, DS walling is generally highly accepted as a choice for contemporary
works, especially in public spaces, which perhaps also pinpoints a need to differentiate
construction methods because of the uprising concerns over the environment and the
consequences of climate change. In this respect, rebranding DS walling as a modern choice
would empower recognition and the diffusion of the rewards to a much wider audience.
Supposing that DS walling costs more than the alternatives, cost may be an issue. In this
case, subsidies for the extra cost could be necessary to support the maintenance of existing
DS structures before they become ruins and to further develop dry-stone walling capital
with the implementation of new works. This fact seems to be recognized by policy makers,
since specific Rural Development Policy measures are supporting such endeavours.

Overall, DS walling is a multidimensional asset that provides benefits to all aspects of
sustainability. Although it is a traditional practice, DS walling still could address present
and future concerns; thus, it is crucial to ensure the survival of the traditional technique.
While environmental and socioeconomic crises are becoming more common globally, there
is considerable skepticism about the choices that have been made. In this setting, DS
walling seems to have the dynamics for a comeback that would produce opportunities for
local and regional development.
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Abstract: In most investments, businesses, or even organizations, results and their value are calculated
in terms of profit and economic terms. But what if you have to calculate the value and work of
a social enterprise? What is that thin line that separates one business from another? The way to
evaluate the efficiency of a business includes the social contribution and the social footprint of the
business. Is it possible for a successful farmer cooperative that wants to increase its activity to remain
as a social enterprise, or must it change its legal form? In an agricultural cooperative that shows
remarkable success, how aligned are the opinions of the members with the vision of the cooperative
and to what extent do the cooperative’s vision and its reason to exist change? The above questions
were the reasons behind why this study was carried out and the realization of the primary research
presented in this article. The research presented herein is based on qualitative research tools, and this
study involved carrying out a case study of a women’s agricultural cooperative in Agios Antonios, a
village in the prefecture of Thessaloniki, Northern Greece.

Keywords: women’s cooperatives; social effect; economic benefit

1. Introduction

When we talk about business, a single word automatically comes to mind: profit.
Rarely when evaluating the course of a conventional business (individual company, joint
stock company, etc.) do we consider its social footprint. However, even in the case of a social
enterprise, things do not seem to differ sharply in practice, contrary to their definition. The
value of a social business depends on and is measured in financial terms, and in some cases,
without profits, a business can cease operating. Despite the minimal importance given to
the social results, however, this is precisely what practically separates social businesses
from other forms of businesses in modern economic and fully competitive environments.
By definition, social enterprises are based on the concept of the social economy: “The
totality of economic, business, productive and social activities, which are undertaken by
legal persons or associations of persons, whose statutory purpose is the pursuit of the
collective benefit and the service of general social interests” (Vairami, 2015) [1]. Agricultural
enterprises are also included among social enterprise cooperatives. Their viability is judged
almost exclusively by their financial benefits. Social contributions are not recorded as
profit. When any agricultural cooperative attempts to find financial support, such as in
the form of a loan from a financial institution (e.g., banks), the only evaluation criteria are
financial and accounting situations, and the social footprint the cooperative might offer
is not considered. In fact, evaluating and calculating the social impact of an enterprise is
inversely proportional to the typical method used to evaluate and calculate the success
of an enterprise or cooperative. The success of a cooperative and its economic growth
create some conditions that affect the cooperative’s vision, goals, and reason for existing.
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Agricultural cooperatives, which have managed to create strong scale economies, have
expanded significantly and exponentially in terms of their memberships, and in some
cases, this has resulted in each member becoming disconnected from the decisions of the
cooperative and its overall course. Previously, the benefits obtained by each member were
only financial (improved selling price). Interpersonal relationships between members, due
to the increase in the sizes of cooperatives, stopped existing, and the ultimate aim was
world market dominance. The result was ultimately a change in law which led agricultural
cooperatives to become public limited companies. Through our research in this particular
field and carrying out a case study of a cooperative that promotes social innovation through
the integration and empowerment of rural women, we set out to achieve some very specific
goals, namely to capture the social significance of an agricultural cooperative, to emphasize
the differences in social businesses from the trivial and speculative perspectives, and to
evaluate, with the use of a research tool, whether the visions of both the cooperative as a
whole and its individual members change over time.

2. Materials and Methods

Primary research was conducted on a women’s agricultural cooperative in the nearby
area of Thessaloniki, Northern Greece. Our research focused on Agios Antonios Women’s
Agricultural Cooperative of Traditional Products in the village of Agios Antonios. This par-
ticular choice it is not accidental. On the contrary, we specifically targeted and studied this
cooperative. This specific women’s cooperative is a fairly well known and successful one,
despite the difficulties it has faced from time to time. It has specific terms of registration for
new members (female farmers exclusively from their local community), is located at a very
close distance from Thessaloniki (33 km), and its economic activity is constantly increasing.
This women’s cooperative has been in operation since 1999. It is active in the agri-food
sector (produces locally traditional products). At the headquarters of the cooperative there,
is an organized dining area that operates daily. It consists of 16 members, all of which are
exclusively from the local community of Agios Antonios (which has a population of 647); all
members are female farmers, and all ages are represented. The research that we carried out
is purely qualitative and based on data obtained from holding in-depth discussions with a
total of 7 women from the cooperative (with each member being interviewed individually),
as well as through a collective discussion (a focus group discussion). Furthermore the
qualitative research tool “Journey of Change” was utilized, through which we sought to
measure the effects of the changes resulting from each activity the cooperative carried out to
benefit interested parties and not for profit (Baker & Courtney, 2018) [2], and these activities
contributed to the organization of our discussions and facilitated our qualitative research.
At the same time, this tool helped to concentrate our research and organize the thoughts of
the participants, and it is a primary tool for quantifying qualitative data. Our application of
Journey of Change was structured in three time phases (short term, medium term, and long
term) which were defined by the members of the cooperative themselves. At the same time,
our research raises concerns about the cooperative’s auxiliary accelerators and the obstacles
that it currently faces or will face in the future. Our research process was organized into
two stages. In the first, the participants were asked to complete the Journey of Change
form, which concerned the individual characteristics of each participant and her individual
opinion about her participation in the cooperative. They were asked to define the benefits
they have obtained from participating in the cooperative as well as the goals they have
set individually for the cooperative in the future. In the second phase, the participants
collectively filled out the Journey of Change form. In both phases, a total of 7 women (of
which 3 belonged to the board of the cooperative) participated in the research process. The
implementation of the first phase was preceded by the research team providing information
and guidance to the cooperative members.
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3. Results

Based on the qualitative processing of the data collected during the first stage (individ-
ual) of the research process, important elements emerged. In all three-time phases, almost
all of the participants (five out of seven) noted exclusively the social benefits instead of
the economic ones as the primary reason behind their participation in the cooperative. As
a collective, the members reported networking and cooperation as the main reason for
participation in the cooperative, and this aspect was also listed as a benefit derived from
their participation. Our results also included answers related to self-improvement, and
some members sought employment in the cooperative as way for them to escape from
everyday life. Answers related to financial benefits were more or less absent, and financial
benefits were mentioned the least out of all the benefits (mentioned by two out of seven
participants, and the two who did mention financial benefits held a relatively high position
in the cooperative). Individual future financial benefits were also scarcely mentioned by the
respondents. Regarding the second stage, no answers regarding the economic development
of the cooperative and increasing its income were recorded. On the contrary, many of
the members’ answers pertained to social future desires and goals. Specifically, at the
stage wherein the group collectively completed the Journey of Change form (Figure 1),
the participants stated that their future and main goal was to increase cooperation with
the municipality to promote their area. Alongside responses pertaining to the fear of a
reduced number of membership renewals from women in the cooperative, the respondents
mentioned the need to add new members to the cooperative and boost its development in
the field of agro-tourism and the home industry to increase the amount of job opportunities
for the local community.

Figure 1. Journey of change for social innovation solutions. Source: field research, 2023. Adapted
with the permission from “Social Return on Investment (SROI) Guide”, 2023, P. Courtney, J. Powell,
K. Kubinakova and C. Baker.

4. Discussion

Based on the above results, it appears that the participants have enjoyed personal
benefits from their participation in the cooperative which have mainly affected the social
aspects of their lives. After a comparison between the individual and group responses, it
became clear that topics such as the economic reasons for participation and increasing the
financial capacity of the cooperative in the future, which were recorded in the individual
forms, were not mentioned at all in the Journey of Change form that was completed
collectively. This fact reflects that due to the majority of the participants’ emphasis on an
open and collective discussion and dialogue in the second stage and the social impacts
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that participation in the cooperative have had on their daily lives, economic-centered
answers were not considered important and were limited and/or not provided at all by
any participant. At the same time, despite the success of the cooperative, none of the
participants stated that there was a need for any significant changes (operational, tax or
legal). They all said that the future plans of the cooperative will simply revolve around
ensuring that it still exists and remains as it is.

5. Conclusions

In summary, this specific cooperative (as a case study example of social innovation
and integration among female farmers) demonstrates the social value that a cooperative
has. It was shown that the social benefits derived from participation in the cooperative
are quite important, as they were mentioned in, on average, about 80% of the individual
answers and prioritized in most of the answers given (85% exclusively social responses,
75% hierarchically higher social responses). The success of an agricultural business, as it
turns out, is not only related to profit. Measuring the value and importance of a cooperative
should not be carried out using only monetary criteria and values; on the contrary, it should
be carried out by considering other benefits and social factors. The above research process
proved the social importance of a cooperative, highlighted the fact that social benefits can
be of greater value to social enterprises than financial ones, and captured the challenges
between personal views and collective ones and how these influence discussions within
the cooperative. However, our research focused on a case study and the perspectives of the
cooperative’s members. Future research efforts should concern measuring the perceptions
of local communities, consumers, and visitors on the social impact of a cooperative in
rural areas.
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Abstract: Apart from immigrants in Greece who have papers, and perhaps can enjoy greater stability
in their lives, there is a very large number of informal immigrants who are faced with the fear
of deportation from the country daily. With this in mind, qualitative research was carried out by
conducting in-depth interviews with farmers (head of the farm) and quantitative, online research was
undertaken using students studying agronomy and/or people who lived in rural areas; the research
material was distributed through agricultural/agronomic forums in order to better understand
perceptions of agricultural work and find out the main reasons as to why the integration of immigrants
and farm workers in Greece is considered to be so difficult.

Keywords: agricultural labor; field research; countryside

1. Introduction

A major obstacle for the integration of immigrants into Greek society is socially
constructed perceptions defined by xenophobia and racism; varied actions need to be taken
and strategies need to be designed and put into practice (Maroukis, 2012) [1].

The main objective of this research was to identify what the perception in Greece is
regarding rural life, but also the perspective that people have of farm work, its requirements,
and its negatives and positives. At the end of the survey, it was considered important to
examine what the sample of respondents thought about rural life and living conditions
and to make an effort to establish how realistic a depiction of the countryside the sample
had. Through the questionnaires that were drawn up and distributed to 365 people, it
was possible to draw very important conclusions and, after their processing, to adequately
answer the aforementioned questions.

In the end, the results of the research were basically quite in line with the questions
that were formulated at the beginning, as many of our initial assumptions were veri-
fied; however, as it will be seen below, there were some results that were beyond what
was expected.

2. Materials and Methods

The main goal of the survey was to better understand the Greek perspective on foreign
farm workers and agricultural labor. To do this, two types of questionnaires were created
which, due to the COVID-19 pandemic, were not only compiled online but also answered
via the internet, since it was considered too risky to conduct the questionnaires in person.
The first questionnaire was aimed exclusively at people who were farm heads and was
drawn up with the main purpose of elaborating on the perspective that farmers themselves
have on farm work. The second questionnaire was essentially aimed at urbanites and
dealt with the perspective on working in the countryside. Here, it was deemed necessary
that the sample should be big enough for its results to have significance, and so it was
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answered by a larger number of people who varied in age, social status, work, whether
they were employed in the agricultural sector or not, and several other characteristics. The
large participation in this questionnaire was considered to be positive as the large sample
of 365 respondents, who were found after the distribution of the questionnaire to social
networks, groups of agricultural students, and agricultural forums, enabled us to better
understand the opinion held by a part of society on the present issue. The questionnaires
were compiled through Google Forms and the results were processed in autumn 2022; the
most important questions will be presented through tables and diagrams in Word to make
them easier to read and understand.

3. Results and Discussion

Working in the countryside was considered to be very demanding and have a higher
degree of difficulty than most occupations (61.1% and 57.5%, respectively), but most of
the respondents did not believe that rural work offers a higher income than conventional
occupations, nor that it has more free hours. An important element of the survey, which
was characterized as being unexpected, was the answers given to the question of whether
working in the countryside is mainly a “male” occupation, since 56.1% of the sample
disagreed with this wording and only 20.2% agreed, with the remaining 23.8% not taking
a clear position. When the questionnaire was drawn up, it was assessed that there was a
significant probability that most respondents would agree with this wording because of
the very common manual nature of working in the countryside, but this was not verified,
possibly (also) because of the fairly high educational level of the sample. Moreover, a
majority agreed that working in the countryside offers a sense of freedom and independence
(46.5%) and is very demanding (74.6%), while few believed that experience in other similar
occupations is required (just 17.8%). Finally, most of the respondents seemed to believe
that the effect of foreign workers living in rural areas on the quality of life there either
depends on the amount of workers living in each area (33.2%) or is negative (31.5%) (see
Figures 1–4).

Figure 1. Views on working in the countryside. Source: Field Research 2022.
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Figure 2. Views on agricultural work in Greece. Source: own edit, 2022.

Figure 3. Perceptions on agricultural work in Greece (2). Source: own edit, 2022.

 

Figure 4. Perspective on foreign farm workers. Source: own edit, 2022.
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4. Conclusions

Thanks to the results of the research, we managed to draw some very useful conclu-
sions in relation to the questions that we asked at the beginning. Perceptions on agricultural
labor show us that there are still mostly antiquated notions on the issue, and it turns out that
there is still a lot of work to be done so that conservative perceptions change and the urban-
ite can better understand what agricultural labor really is and evaluate it more objectively.
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Abstract: Nowadays, the agricultural sector is poised to undergo significant transformations towards
sustainability. Small-scale farmers’ restricted accessibility to resources hinders their ability to effec-
tively adapt to such advancements. This research paper investigates the potential role of agricultural
cooperatives as deus ex machina, offering an idea for solving the challenges faced by small-scale
farmers. Additionally, it examines the potential benefits agricultural cooperatives could provide to
large-scale farmers while simultaneously advocating sustainable agricultural practices. To gather
accurate data, individuals who were members of cooperatives in the Larissa region of Greece were
interviewed using questionnaires. The sixty qualitative interviews conducted shed light on the fact
that cooperatives play a significant role in promoting sustainable agriculture and offer numerous
benefits to their members, particularly small-scale farmers.

Keywords: agricultural cooperatives; sustainability; small-scale farmers

1. Introduction

In recent years, agriculture has adopted more environmentally friendly and sus-
tainable methods. Most environmentally friendly agriculture operations need expensive
equipment, funding, and expertise. Thus, small-scale producers may struggle to adapt
to these strategies. Small-scale producers may need to unite and consolidate to remain
relevant in the developing environmentally conscious agricultural movement.

Agricultural cooperatives, when operating well, act as a means of obtaining a wide
range of valuable resources, including information, technology, marketing, credit, purchas-
ing power, and equipment (van Dijk et al., 2019) [1] (p. 176). According to Papageorgiou,
individuals engaged in farming operations may enjoy numerous advantages by partici-
pating in cooperatives, such as reduced production expenses and enhanced managerial
practices (Papageorgiou, 2015) [2] (pp. 75–76).

To examine the impact of agricultural cooperatives on the viability of small-scale
producers and the adoption of sustainable practices, a qualitative research study was
conducted. In this study, we used a sample of 60 individuals, consisting of small-scale
producers who are affiliated with cooperatives. Based on the findings of this research, it was
reported that a significant majority of the small-scale producers who were surveyed and
who are currently members of agricultural cooperatives expressed that these organizations
have played a crucial role in ensuring their economic sustainability. Furthermore, it appears
that in certain instances, these cooperatives have even assisted with the expansion of their
operations. Additionally, it is worth noting that a significant majority of the participants
reported that cooperatives have played an important role in furnishing them with valuable
knowledge, guidance, and resources that are required for enhancing their output by using
novel agricultural techniques. When specifically questioned regarding the utilization of
techniques such as composting waste or precision farming, an overwhelming majority
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expressed the belief that these approaches are unfeasible to implement without involvement
in cooperatives due to their substantial financial requirements.

Within each agricultural cooperative, there exists a heterogeneous composition of
individuals, encompassing both small-scale and large-scale producers. However, similar
to other industries, individuals with limited means encounter significant hurdles within
the agricultural sector (Oleg Nivievskyi et al., 2023) [3] (p. 19). This study examines
cooperatives’ role in sustainability, their benefits to members, and their protection of
small-scale farmers in the context of the current environmentally conscious agricultural
paradigm. This study examines cooperative membership as a solution to small-scale
producers’ complex problems.

2. Methods

The data presented in this research paper were derived from qualitative interviews
conducted with a sample of 60 small-scale farmers who were members of various agricul-
tural cooperatives in the Larissa region of Thessaly, Greece, during the year 2023. Larissa
was once home to a prominent union of agricultural cooperatives, which, regrettably, faced
bankruptcy in the year 2012. Subsequently, numerous producers within the region have
experienced an erosion in their trust in cooperatives. Conversely, within the Larissa region,
a multitude of producers operating on a small-scale can be found. The choice of location
was undertaken with the intention of highlighting the potential for cooperatives to support
and revive small-scale producers. Furthermore, it was intended to demonstrate that the
unfortunate and sad incident experienced by the union is now, and has been for a long time,
a distant memory. Cooperatives have emerged as a promising trajectory in the agricultural
sector, holding significant potential for the future.

In this research, we employed a sampling technique. Purposive sampling, often
known as a judgmental procedure, was the sampling technique employed. This technique
depends on the researcher’s discretion when choosing the individuals and instances (small-
scale producers who are members of cooperatives) that can offer the most useful data to
meet the study’s goals. Initially, we initiated communication with individuals who were
affiliated with several agricultural cooperatives in Larissa. The participants were then
divided into small-scale and large-scale farmers according to agricultural holding size
based on the questionnaire. Sergaki and Michailidis assert that there exists a multitude
of classifications pertaining to small-scale producers (Sergaki & Michailidis, 2020) [4].
According to the FAO’s definition, small-scale food producers are individuals engaged in
farming or entrepreneurial activities who have limited opportunities and operate under
structural limitations, including inadequate access to resources, technology, and markets
(FAO, 2017) [5]. Following the segregation of the two cohorts, we proceeded to administer
questionnaires to the cohort of small-scale producers, constituting our sample size of
60 individuals.

It is essential to bear in mind that the findings derived from this research were obtained
from a limited sample size of 60 individual cases, all of which originate from a single
geographic region. Hence, it is probable that the obtained results may not accurately
represent all situations in their entirety.

3. Results

3.1. Cooperatives and Their Role in the Promotion of Sustainable Practices

The majority of the cooperative members reported that they engaged in sustainable
practices and programs and possessed knowledge of initiatives. Educative webinars and
expert consultations helped to disseminate this information. Moreover, most respondents
reported that their cooperatives actively promote investments in heavy machinery, equip-
ment, and technology that enable sustainable agricultural approaches like precision farming
and waste composting (Table 1).
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Table 1. Key questions and results regarding the role of cooperatives in the promotion of sustainabil-
ity.

Question Positive

Access to information pertaining to sustainable practices,
programs, and initiatives available through the cooperative 88%

Access to educational seminars about more eco-friendly practices
available through the cooperative 81%

Access to information about important agricultural issues and
recent developments available through the cooperative 76%

Provision of consultations on sustainable practices with esteemed
specialists and advisers by the cooperative 65%

Promoting investments through means that facilitate the
implementation of sustainable methods by the cooperative 61%

3.2. Cooperatives and Their Role in the Viability of Small-Scale Producers

The results of our study demonstrate that small-scale producers can gain significant
benefits in terms of enhanced purchasing power through their participation in cooperatives.
Additionally, small-scale farmers with limited resources might increase their household
income by working in a cooperative. Another significant advantage that small-scale pro-
ducers derive from cooperatives is their ability to become members with minimal financial
investment. In addition to this, individuals gain access to a type of organization that
has experienced significant growth over the course of several years, attracting substan-
tial investments, all through the payment of a nominal charge. Another salient aspect to
consider is that cooperatives engage in purchasing products from all of their members
at an agreed-upon rate price. When a large-scale producer with more bargaining power
demands a higher price from the cooperative, the cooperative buys from the small-scale
producer at the same price (Table 2).

Table 2. Key questions and results regarding the role of cooperatives in the viability of small-
scale producers.

Question Answer

Does the cooperative buy products at the same
price from all members?

100% stated cooperatives buy products from
members at the same price

Is farming the only thing you do for a living? 79% had a distinct primary occupation
Cooperatives contributing to the augmentation

of household income 37% positive answers

In the absence of cooperative membership,
would you opt to divest your land? 21% stated they would consider it

4. Discussion and Conclusions

The examination of the efficacy of cooperatives in the Larissa region holds signif-
icance, as these entities have faced long-standing stigmatization in the aftermath of a
regrettable incident.

The present manuscript focuses on a comprehensive analysis of the advantages that
small-scale producers derive from their participation in cooperatives. Additionally, this
study investigates the techniques employed by cooperatives to foster sustainability, thereby
enabling their members to stay abreast of contemporary environmentally conscious agri-
cultural practices.

Members regard access to information and facilitation through the provision of tech-
nology, equipment, and heavy gear as the most significant advantages cooperatives provide.
Hence, the Greek government’s prioritization of reinforcing the cooperative education reg-
ulation holds significant importance. Additionally, the convening of member meetings
holds significance in facilitating the exchange of perspectives and plays a crucial role in the
decision-making process.
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Abstract: European agri-food-chains are characterized by strong interconnections among all partners,
their complexity, their resilience in a period of uncertainty, and their shared commitment to continue
to strive for food safety and quality. The regulatory role of Greek collective organizations thus
empowers their members and enables small farmers to achieve the above agri-food-chain goals. A
large number of academic articles on collective organizations focus on economic analysis of their
performance, but there is little research on the impact of regulation on consumer behavior. The
objective of this study is (a) to analyze the Greek market of fruit and vegetable cooperatives, (b) to
identify consumers’ opinions with regard to the regulatory role of Greek collective organizations
in the fruit and vegetable supply chain, and (c) to assess whether consumers and producers benefit
from the cooperative movement.

Keywords: regulatory role; collective organizations; agri-food-chain

1. Introduction

According to [1], one in three European citizens (33%) reported that they do not
consume any fruits or vegetables daily, while only 12% of the European Union population
consumes five portions of fruits and vegetables or even more than five per day. In Greece,
the average monthly expenditure per household for fresh fruit and vegetables was found
to be EUR 41.87, of which EUR 18.69 concerned fresh fruits and EUR 23.18 was for fresh
vegetables [2].

Alternative food networks in Greece are primarily based on social entrepreneurship
and solidarity economies (such as women’s agro-tourism cooperatives, social cooperative
enterprises, and community-supported agriculture).

In order to study consumers, we utilized shopping center sampling, which is primarily
used for marketing research [3]. A questionnaire survey was used to collect data and the
sample size was determined to be 400 consumers in the urban complex of Thessaloniki [4].
In terms of statistical analysis, PCA (Principal Component Analysis) is used to identify the
common factors that contribute to variation [5]. According to a study, two common factors
explain why consumers buy fruits and vegetables from cooperatives. This research fills the
gap regarding the importance of a regulatory role for consumers.

2. Methods

The urban complex of Thessaloniki was the study area. The city’s urban complex is
the second largest in terms of population and has a mix of urban, industrial, and working
citizens. It also has a sufficient number of government officials. Furthermore, Thessaloniki is

233



Proceedings 2024, 94, 57

a representative city since it is the administrative, cultural, and spiritual center of Northern
Greece. In the regional unit of Central Macedonia, there are 8 agricultural cooperatives that
operate as a joint venture. As a matter of fact, this joint venture produces fifty percent of
Greek dessert peaches. Collective organizations establish networks to reduce transaction
costs and facilitate the exchange of information and resources, increasing their economic
efficiency and competitiveness [6].

This survey took place in 2020. The structured questionnaire had questions that
were classified into three sections. In the literature, groupings and typologies are usually
based on Principal Component Analysis (PCA). PCA is a common method in the social
sciences that can describe, to a significant extent, the framework of a set of data [7]. PCA
was performed using SPSS v26.0. The significance level of all statistical analyses was
predetermined at p < 0.05. After the extraction of factors, Orthogonal Rotation Maximum
Variation was used because it aims for minimization of the number of variables that
appear as high weightings in each factor. Then, reliability analysis was implemented using
Cronbach’s alpha, which is based on the average of correlations between variables (items).
The Kaiser–Meyer–Olkin (KMO) test was used to test sampling adequacy [8]. Also, Barlett’s
Sphericity Test was utilized to generate the correlation matrix as well as the identity matrix.
PCA was limited to indicators with a variation coefficient (VC) over 50% [9].

3. Results and Discussion

Based on descriptive statistics (Table 1), 85.7% of consumers consider agri-food co-
operatives to play an important regulatory role. A significant percentage of consumers’
agreement, according to the regulatory role of collective organizations, began to prevail
after 2016, along with the fact that the first legislative act regarding the concept of the
“Solidarity Economy” was introduced in Greece [10,11].

Table 1. Do you consider the regulatory role of collective organizations to be important in the food
supply chain?

Frequency Percentage %

No 57 14.3

Yes 342 85.2

Total 399 99.8

Missing Value 1 0.3

Total 400 100.0

The results of the Principal Component Analysis (PCA) demonstrated that the first two
factors explained 54.97% of the total variance. The selection of the factors was based on the
percentage of their variation and their eigenvalue (>1). The Kaiser–Meyer–Olkin index was
calculated with a value of 0.856 > 0.8 and Barlett’s Sphericity Test was statistically significant
(p < 0.01). These statistical tests determine the suitability of PCA for a sample [12].

The new factors with their content are given below according to corresponding variables:

• E11_1, E11_2, E11_3, E11_4, E11_8, E11_9, E11_10 (Factor 1: Trust)
• E11_5, E11_6, E11_7 (Factor 2: Corroboration)

E11_1: I trust fruit and vegetable cooperatives;
E11_2: I believe in cooperatives and cooperative movement;
E11_3: I believe that agricultural cooperatives form a reliable marketing channel
for producers;
E11_4: I consider it important to reinforce the incomes of cooperative producers;
E11_5: Producers ensure fair prices for their products through cooperatives;
E11_6: Consumers ensure fair prices for the products that they buy through
cooperatives;
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E11_7: Agricultural cooperatives have the possibility to reduce the cost of distri-
bution in products from cooperatives;
E11_8: I trust the quality of products from cooperatives;
E11_9: I find them to be of better quality compared to fruits and vegetables that
are not from cooperatives;
E11_10: The market of fruits and vegetables from cooperatives creates more job
positions in the local community.

Cronbach’s alpha coefficient was calculated for new factors. Cronbach’s alpha amounted
to 0.839 for Factor 1 (Trust) and Factor 2 (Corroboration) amounted to 0.682.

4. Conclusions

This study fills the gap in the analysis of collective organization regulation in Greece;
evaluation of the regulatory role is difficult, especially when it refers to all stakeholders in
the agri-food-chain. A first step towards improving the regulatory function of collective
organizations is to identify consumer perceptions about products from cooperatives. Most
consumers buy their food through alternative food networks, supporting the incomes of
producers. Consumers emphasize trust and corroboration as key factors in purchasing
products from cooperatives. This tendency is based on consumers’ belief in the cooperative
movement and the regulatory role of collective organizations.

Moreover, consumers consider that producers of collective organizations secure fair
prices and a reduction in the distribution cost of their agricultural products, improving the
relation between price and quality. Consumers’ satisfaction with regard to better qualitative
categorization of fruits and vegetables from cooperatives will lead to a rise in sales.

In conclusion, executive officers of collective organizations should meet consumers’
demands for quality and reasonable food prices. For this reason, collective organizations
have to develop innovative sales techniques to meet the special preferences of consumers.
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Abstract: Anomaly occurrence is a constant worldwide problem in aquaculture and it raises economic
and animal welfare issues. The early-stage removal of abnormal fish from the stocks is necessary,
and the sorting process remains manual worldwide, causing a significant increase in personnel
cost and delays in the production cycle. The purpose of this project is to develop an integrated
automated system for the valid sorting of farmed fishes by removing these with shape or colour
anomalies or skeletal deformities. The sorting will be based on vision analysis and shape pattern
recognition techniques.
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1. Introduction

The appearance of anomalies is common in the juvenile stages of the fish biological
cycle and may include the abnormal shape of a body part, miscolouring, deficient fin
growth, a problematic swim bladder, skeletal deformities, etc. Some examples are presented
in Figure 1. Although fish farms aim to the retain of increased standards of fish wellbeing
and disease prevention, anomalies still exist. There are multiple generative factors with a
synergistic effect for anomaly occurrence in fry fish. Some of these are heredity, total fish
treatment, high stress levels [1–4], malnutrition, disease [5–9], and an improper farming
environment [10].

Fry fish with obvious anomalies may later present a slower growth rate, or die, or
ultimately have a reduced commercial value or be discarded. In each case, anomalies
financially impact fish farms negatively, so relevant actions are necessary. Early-stage fish
sorting is considered a necessity for fish farms [11] and it also aligns with the concept of
animal wellbeing [12]. The sorting procedure is proven to consume far fewer resources
than using resources to let all the fish grow.

Sorting fish with anomalies remains a manual procedure worldwide and has many
disadvantages. It is a labour-intensive procedure, as it demands workers that will observe
and sort fish manually. Also, this type of fish-by-fish observing occurs under intense
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lighting conditions and is an arduous procedure to perform. Furthermore, the process
needs experienced workers for effective sorting. The threshold between commercially
severe and non-severe deformities is empirically and subjectively defined by workers,
due to the lack of a precise quality scale to allow skeletal development to be connected to
the external morphology of the fish in various growing phases. This clearly means that
manual sorting can be subjective and depend on the experience and condition of the worker
that performs it, and obviously this time-consuming procedure causes a bottleneck in the
production cycle of a fish hatchery.

  
(a) (b) 

Figure 1. Fish with anomalies. (a) Arrows indicating an abnormal jaw above, and a deficient tail
below. (b) Example of a fish with a skeletal deformity (scoliosis).

The proper time phase for a single sorting to proceed in a hatchery is when the critical
body parts of fry fish have mostly developed and their size is adequate for workers to
observe potential anomalies. A multi-stage sorting strategy in various fry fish growth-cycle
phases could lead to earlier anomaly detection and reduce the required nutritional resources
for hatcheries. As fish sorting is manual, a multi-stage procedure would significantly
increase labour costs and is infeasible.

The purpose of this project is the development of an integrated automated system
for the valid sorting of farmed fish in the early stages of the growth cycle. The sorting
will be based on vision analysis and shape pattern recognition techniques. The practical
implication of the system is an improvement in sorting procedure efficiency and a significant
reduction in the required time, the labour intensity, and the cost of the process.

2. Methods

The system is initially designed to function as a collaborative robot (co-bot) that com-
bines a configuration with a fish feeding system and a closed cabin with controlled lighting
conditions and components that feed visual content to a classification process running on a
computational system, using advanced intelligent machine learning algorithms. Under this
configuration, the co-bot device relies on a user to perform tasks that are easily performed
by human hands under the instruction of the user interface, which is presented on a monitor.
The user accesses the fish handling plate through an opening hatch on the cabin surface.
The complete process is presented in Figure 2. The practical implication of such a co–botic
system that performs the sorting is a significant reduction in labour intensity due to less
required time for fish observance and the elimination of human subjectivity.

The algorithms running on the computational system perform multiple tasks, such
as the recognition of fish spots over the handling plate, the recognition of probable cases
of fish that overlap so that the user is notified to move them apart, and the recognition of
visual anomalies and skeletal deformities. The feeding system provides batches of fish and,
after a processing procedure, the user is given instructions over the monitor, in order to
perform various tasks.

The training of the specific machine learning algorithms, started by manually creating
a dataset of multiple pictures of fish, under the instruction of fish-sorting workers, is
presented in Figure 3. Experienced sorting workers played a significant role in helping
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our team to tag the acceptable fish and sort those with anomalies, which were also tagged,
as rejectable.

 
Figure 2. Flowchart of the fish–sorting co–bot device.

 
(a) 

 
(b) 

Figure 3. Dataset creation for the training of a machine learning algorithm. (a) Purpose-built device
for the dataset collection. (b) Thousands of photographed fish, tagged in categories.
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Significant geometric and color differences were studied in selected areas of inter-
est between acceptable and discarded fish, as presented in Figure 4, so that an efficient
percentage of recognition was achieved.

 
Figure 4. Geometric and colour differentiation recognition.

3. Results

For one of the trials for the validation of the proper function of the prototype device,
the following tests were conducted:

• Step 1: A batch of a random number of fish was acquired, and the fish were manually
counted to achieve 1394 fish.

• Step 2: The batch was fed to the system, and 124 fish were classified as “discard”. Also,
the total number of the fish was automatically counted to 1394, which was valid.

• Step 3: The fish that were classified as “discard” were manually separated and exam-
ined by an experienced worker, and two (2) were sorted as “acceptable”.

• Step 4: The initial batch was formed again by mixing fish and then was manually
sorted by an experienced worker. The number of fish that were found to be non-
acceptable was 138. This led to the conclusion that the device had an 88.4% recognition
success rate.

• Step 5: The manually pre-sorted batch that contained 1256 acceptable fish was fed to
the device, and three were classified as “discard”.

• Step 6: The manually pre-sorted batch that contained 138 non-acceptable fish was fed to
the device, and 123 of them were classified as “discard”, which led to the conclusion of
an 89.1% recognition success rate, which is slightly higher than that in the previous test.

4. Discussion and Conclusions

The main feature of the prototype device is the non-acceptable fish recognition. In
the conducted function tests, the lower percentage of recognition rate was 88.4%, which is
considered to be acceptable for a prototype device. The slight difference in the recognition
percentage between two tests could occur for various reasons, which could be due to
random and uncontrollable facts, such as a small difference in the lighting reflections
on the fish. The future goals of the project team include the improvement of the system
classification rate.

As a future work, it would be interesting to calculate a break-even point for the device
classification success rate, over which the cost of farming non-acceptable fish that were
misclassified overcomes the labor costs of manual fish sorting.
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Abstract: The interconnection of cooperatives with tourist products is the assumption of the quality
of their products as an incentive for tourists to visit the country and propose it further through their
gastronomic experience. The high quality of this gastronomic experience is the proposal to link
tourism (tertiary sector) with agri-food (primary sector). The research questions that arise through
the analysis of the agri-food and tourism industry, concern the finding of the reasons that hinder the
interconnection of agri-food and tourism through gastronomy as well as the advantages arising from
the interconnection between them. A combination of qualitative and quantitative research has been
chosen as a research methodology.

Keywords: social and solidarity economy; cooperative enterprises; agri-food; gastronomy; tourism

1. Introduction

Tourism, from 2019 onwards, due to the COVID-19 crisis, suffered a severe blow [1].
This volatile situation that has emerged due to the ongoing economic, geopolitical, and
health crises raises questions about the channeling of both tertiary sector services and
the distribution of primary production, creating a vicious circle of crises of economic
inadequacy. The existing tourism model of development of over-tourism, appears saturated,
with its consequences visible in the ecological destruction of entire regions and the cultural
degradation of local communities. The UN, as stated in its “2030 Agenda for Sustainable
Development”, aims (goal 8) “by 2030, to design and implement policies to promote
sustainable tourism that creates jobs and promotes local culture and products”.

As an alternative approach to the problems presented above, a new trend has emerged
in recent years, that of “Gastronomic Tourism”, based on food, which becomes an important
incentive to travel [2]. Traditional products and dishes become new tourist attractions
shaping the choice of a destination or even the type of agricultural production [3]. This
new relationship between agriculture and tourism is being studied because of the positive
effects that can result from their effective cooperation. This cooperation requires differ-
entiation of the final product produced and offered as the consumer-tourist is interested
in quality. This qualitative difference is possible within agricultural cooperatives through
their quality systems [4], ensuring fresh products with a low environmental footprint
and strengthening the social fabric through the branching and interconnection of several
different economic sectors.

The different facets of gastronomic tourism, including food ethics, social bonding,
hospitality, local development, and sustainability make it the subject of further research.

Thus, the challenge of (a) gastronomic tourism, which does not expose the local
environment to its limits, but is integrated into local communities aiming at gastronomic
satisfaction and the economic regeneration of the local community, and (b) the development
and strengthening of agricultural cooperatives that satisfy the demand for fresh products
of high nutritional quality from tourists, promoting the strengthening of the primary sector,
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which in the long run, through appropriate actions and networking, can lead the primary
and tertiary sector to new cross-sectoral cooperation.

This research examines precisely this interconnection of the agri-food and tourism
sectors and the role that cooperatives can play between them. The research is limited to
the region of Western Greece (P.D.E.) and more specifically to the Regional Unit of Ilia
(P.E. Ilia) due to the particular characteristics of the primary and tertiary sectors there [5].
The purpose of this analysis, in P.D.E., is to understand the reasons why cooperation
between the agri-food and tourism sectors has not yet flourished to the extent needed and
to highlight the advantages for both sectors.

2. Materials and Methods

For the scope of this analysis, qualitative and quantitative research was used also
primary and secondary sources such as statistics, scientific books, journal articles, research
presentations, and websites. Good practices were also sought in Greece and abroad.
Particularly important was the use of quantitative data by ELSTAT, DAOK ILIA, and the
Chamber of ILIA.

The sample included:

1. the total population—number (87) of hotel accommodation in the Prefecture of Ilia
and 9 of the type “Rented accommodation”

2. the total population—number (27) of active cooperatives in the Prefecture of Ilia and
3. 39 production units (in the sector of fresh fruit and vegetables, beverages, standardized

products such as dairy, yeasts, pastries, juices, jams, sweets).

The total sample is 162 respondents.
As instruments for measuring the research process, 3 different questionnaires were

designed and compiled. The design of the three different questionnaires aimed to find
detailed results for each sector. The first concerned tourist units. This was followed by
the questionnaire for the cooperatives and finally the questionnaire for the production
units. Each of them consists of sections and each section of questions in the form of short
completion, multiple choice, and Likert scale. The conduct of the interviews and completion
of the questionnaires took place from 15 June 2022 to 31 December 2022.

3. Results

Summarizing the key features of the 3 sections, we find that:

• in the 87 tourist units, food, and drink revenues, in all-star categories, constitute 1/3
of their total revenue. Food and beverage purchases exceed 50% while domestic food
and beverage supplies exceed 60%, especially in 5-star and 4-star hotels. The largest
influx of supplies is served by intermediate wholesalers.

• Of the 27 cooperatives in the region of Ilia, only 2 cooperate with tourist accommoda-
tion as they all have exclusively export activity (over 90%).

• On the contrary, out of the 39 production bodies, 61.50% cooperate with tourist units,
especially in the category of local wines and fresh fruits and vegetables.

As concern «the difficulty of cooperation between all three sectors» the main reasons
are:

• Limited or unreliable distribution network,
• Lack of certification (quality assurance systems),
• Incomplete/ineffective cooperation,
• Unfair behaviour, ineffective cooperation,
• The low prices offered by hotels,
• The inability to cover the range of products that tourist units want.

The research has also shown that solving the above difficulties is feasible and as solutions
are proposed:

• the existence of a certification program for the locality of products at the regional level,
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• the existence of a thematic tourism programme within which a local quality pact
operates,

• easy access/updating/ordering of products through an online platform,
• the use of a networking program of different partners at the regional level,
• the existence of advisory support from a body of the Region like an Agri-Food Part-

nership.

Finally, regarding the development of gastronomic tourism for all three categories of
respondents, despite the different degrees of priority that has been given, common points
are distinguished such as:

• the absence of networks and synergies between agencies,
• the absence of a coordinating body at the regional level,
• the insufficient staffing of tourist units,
• the ineffective promotion of gastronomic wealth,
• the difficulties with quality labels (although the tourist units as a whole do not have

quality labels, except 5* and 4*, there is a Greek breakfast offer. On the other hand,
cooperatives, due to their export orientation, have great quality production systems as
a whole).

4. Discussion

The research highlighted the important role that P.D.E acquires in coordinating a
series of actions both for the development of cooperation between all sectors and actions
for the development of gastronomic tourism. It appears as a conscious choice and can
be transformed into a tool for creating added value in the distribution cycle to tourist
accommodation, forming a first gastronomic identity.

In the above challenges, P.D.E., understanding its role, is already undertaking actions
towards the connection of agri-food with gastronomic tourism with the participation of
all 27 cooperatives, the 87 tourist units, and the other productive companies in the region
of Ilia.

5. Conclusions

The research in P.E. Ilia revealed many encouraging elements of conditional coopera-
tion. The acquisition of a new sustainable tourism consciousness, in cooperation with all
involved companies, seems feasible. Any barriers and knowledge deficits can be overcome
through educational activities related to sustainability. In addition to the above proposals,
this paper was an occasion, for those who participated in the research, for new reflections
and further thoughts on what kind of tourism we are looking for, how this event affects our
future prosperity, and the role of everyone in its realization. The promise by the majority of
respondents for an annual repetition of the survey and their participation in it, with the
development of proposals, to monitor the degree of maturation of gastronomic tourism as
an alternative and sustainable way of development, is for the region of Ilia an element of
hope and future development with a social orientation.
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Abstract: In recent years, more people have expressed interest in Plant-Based Milk Alternatives
(PBMAs). Our research focused on Greek consumers to examine consumer behavior regarding
PBMAs. Using relevant literature, a questionnaire was designed and distributed both online and
through personal interviews. The sample was random and concerned 576 consumers from the Greek
mainland, of which 53.5% were women and 46.5% were men, aged 18 to 80. The Health Belief
(HBM) and Stimulus Organism Response (SOR) models were used to design the questionnaire, while
Principal Component Analysis (PCA) was applied for the interpretation of the survey results. PCA
showed that consumers’ perception of PBMAs, and their willingness to consume them or influence
others to do so, are the most significant variables. Furthermore, Linear Regression Analysis revealed
that PBMAs are primarily purchased by younger and more highly educated consumers. The results
of the research can contribute to the improvement of PBMA retail marketing strategies in Greece.

Keywords: PBMAs; consumer behavior; principal component analysis (PCA)

1. Introduction

In recent years, the consumption of plant-based beverages has shown an upward trend.
According to Nielsen IQ [1], for the year 2021–2022, milk and dairy alternatives’ total dollar
growth increased by 6.8% compared to the previous year and 34.6% over the previous
3 years. The same research states that even though alternative milk consumption has
increased significantly, the plant-based industry accounts for only 15% of total milk sales.
Markets & Markets [2] projects that the global market for dairy alternatives will grow by
USD 17.5 billion until 2027, reaching USD 44.8 billion. Despite the growth tendency, many
consumers still find it difficult to switch from traditional milk to milk alternatives. More
specifically, a recent European study, including German, French and Polish consumers,
indicated that people are not ready to give up on dairy products entirely, whilst the reason
for adding dairy substitutes to their diets is primarily out of curiosity, the need to explore
new things and to expand their diet [3]. According to Schiano et al. [4], many parents still
link dairy milk with positive characteristics, making them more persuasive than plant-
based alternatives. On the other hand, Moss et al.’s [5] survey states that consumers have
correlated milk alternatives with health benefits, sustainability and sensory attributes.
Research from Denmark by Martinez-Padilla et al. [6] indicates that taste, followed by
health and naturalness, are the main motivators for the consumption of PBMAs, while
negative indicators include the belief that PBMAs are artificial and heavily processed.

Research opinions on the consumption of plant-based beverages are divided. Consid-
ering that plant-based milk alternatives are an ongoing trend, this study aimed to examine
Greek consumers’ attitudes regarding those products. The goal is, therefore, to be able
to define the main factors leading consumers to either choose these beverages or not, in
comparison to conventional milk, and their awareness of those products, their concerns
and their future intentions to consume them, using a sufficient and representative sample
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of respondents. Furthermore, PCA was performed. The results showed that consumers’
perceptions of PBMAs and their willingness to consume and promote them are the most
important variables. Additionally, the Linear Regression Analysis indicated that PBMAs
are predominantly bought by younger consumers with a higher education level.

2. Methods and Materials

2.1. Questionnaire Construction

Initially, a review of the literature on consumer behavior theories was conducted to
identify the most essential aspects influencing consumer perceptions and preferences. The
HBM was used to examine the relationship between health-related factors and consumer
behavior. In addition, the SOR model was used to clarify how direct and indirect social
environment stimuli contribute to making these decisions, and how the consumer evalu-
ates the product through consumption experience. The questionnaire is divided into two
main categories. The first category included demographic questions, while the second
one concerned consumers’ knowledge of plant-based milk alternatives, awareness of their
consumption, consumer behavior, health-related questions, and willingness to consume.
The questionnaire was distributed to consumers from the Greek mainland, aged 18 to 80,
over the course of five months, starting from November 2022, through both online and
in-person interviews. In-person interviews were used to encourage more people, espe-
cially older people and those with little or no technological background, to participate in
the survey.

2.2. Statistical Analysis

PCA and Linear Regression Analysis was used to analyze the results. PCA allows
a considerable amount of information to be condensed into a small number of variables,
which indicate very distinct and clear characteristics of the phenomenon under assessment.
The order in which the components appear reflects their relative weight, resulting in a
systematic ranking of the factors. Thus, the first component, in order of appearance, holds
more importance than the second, and the second more than the third, and so on. Variables
were expressed on a Likert scale from 1 to 5, with 1 indicating total disagreement and
5 total agreement with each statement. KMO was calculated to ensure that PCA results
were credible. Linear Regression Analysis was used to correlate the factors emerging from
PCA with the socioeconomic characteristics of the sample.

3. Results

3.1. Demographic Information

Demographic data showed that 53.5% of the sample corresponded to female partici-
pants, while male participants accounted for the remaining 46.5%. Furthermore, the data
indicated that 21.53% of the participants fell within the 18–24 age group, 20.49% in the
25–34 age group, 22.40% in the 35–44 age group, 20.66% in the 45–59 age group and 14.93%
aged 60 and above.

3.2. Consumer Behavior Analysis

For the consumer behavior analysis, PCA was used to examine how the variables
are interconnected, and if there are any relations among them. PCA was performed with
variables from the second part of the questionnaire. The KMO indicator was 0.847, close to
1 and of high significance, meaning that the sample was adequate for PCA analysis and
that the study was valid.

PCA produced seven components, of which the two most significant will be further
discussed. Factor 1 indicates that consumers’ perceptions of plant-based beverages and
traditional milk are related to their interest in drinking plant-based milk alternatives and
their willingness to influence others (Figure 1). All the variables in the second component
are grouped under the same heading: health-related questions. Consumers are concerned
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about a variety of health issues that can be induced by the consumption of dairy milk,
including diabetes, cardiovascular disease, osteoporosis, and chronic fatigue.

Figure 1. Questions related to the first component (factor loadings), authors’ elaboration.

Linear Regression Analysis indicated that participants’ age and educational status
affect both the first and second component. The results for the first factor showed that most
younger consumers believe that PBMAs are healthier than regular milk, whereas older
consumers strongly disagree with this statement. In addition, even though younger people
are more interested in buying PBMAs for their kids in the future, older people do not share
the same interest. Another significant result shows that only highly educated consumers are
willing to buy PBMAs for their children. The results of the second component reveal that
older customers were more anxious about facing cardiovascular disease or osteoporosis
than younger people. Furthermore, educated consumers are less concerned regarding these
health issues, as was expected.

4. Discussion

It is important to mention that in this study consumers with higher educational
status were more interested in purchasing PBMAs. This is verifying Kriwy and Mecking’s
survey [7], which connects a high level of education with organic food consumption.
Differences in food perceptions are known to be influenced by traditions and cultures, as
is the case for consumer surveys in Poland, Germany and France [3]. In most relevant
research papers only a small group of young consumers participated, clarifying the parent
perspective on PBMA consumption. For this reason, the findings of this study are significant
to fulfill this need.

5. Conclusions

According to the research findings, there is a growing interest in plant-based milk
alternatives among Greek consumers. This tendency, however, is more popular among
younger and more educated consumers. Overall, the study can help inform retailers
and marketers in Greece about this upward trend and the alternative ways to effectively
promote and commercialize plant-based milk alternatives.
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Abstract: The purpose of this paper is to conduct an empirical investigation of the theoretical and
literature-based constructs related to the adoption of precision agriculture (PA) practices by young
farmers. For this research, primary and secondary data are used. The sample includes 220 young
farmers. Among the results of this research, farmers are aware of the positive effects of technology
systems in agriculture. Also, young farmers seem to be familiar with precision agriculture and have
already adopted some of its methods, but the high cost of investment prevents farmers from adopting
such technology. Innovative technologies and production methods can help young farmers to be
competitive in the worldwide market.

Keywords: young farmers; precision agriculture; agricultural education; agricultural advisory;
financial factors

1. Introduction

Today, the increased use of chemicals and fertilizers and agricultural mechanization
have created imbalances in natural resources. Increasing farm income and optimizing yields
with a minimum of resources and financial inputs are major challenges for sustainable
agriculture. Technology and data-driven decision making play important roles in the
management of farms, along with the application of knowledge, skills, and experiences.
Utilizing production resources efficiently and adopting advanced technologies are key
to maximizing production. Maximizing profits while operating within the constraints of
accessible resources is a fundamental priority for businesses. These resources encompass
financial and credit assets, material support essential for production, and the requisite skills
needed for the workforce to carry out their tasks effectively [1].

Precision agriculture (PA) can address this challenge. Precision agriculture, as a tool
enabling farmers to enhance land management efficiency, exerts a significant and diverse
influence on farm management practices. Global trends indicate a projected surge in the
adoption of precision agriculture over the next four years, resulting in a doubling in the
market value from USD 17.41 billion in 2022 to USD 34.1 billion by 2026 [2].

Information technology is used in precision agriculture to improve the accuracy of
quantity, quality, timing, and location information when applying and utilizing inputs
in agricultural production, thereby reducing seed, fertilizer, water, and pesticide costs;
increasing yields; and increasing profitability [3]. Precision agriculture is also used to
increase agricultural production in several ways [4]. Tools based on GPS technologies,
information technology, farm management and economic knowledge, and sensor and
application technologies are available [5].

The European Union, following the latest revision of the Common Agricultural Policy,
encourages farmers to produce high-quality agricultural products using environmentally
friendly farming practices [6]. To achieve these goals, it is necessary to import technology
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into agriculture. A one-way road to increase farming efficiency and minimize environmen-
tal impact seems to be the challenge of adopting precision agriculture technologies.

The purpose of this study is to conduct an empirical investigation of the theoretical and
literature-based constructs related to the adoption of precision agriculture (PA) practices by
young farmers, as young farmers are better equipped to interpret new information and to
search for suitable tools to support production [7,8].

2. Methods

The study area was the Central Macedonia region. The sampling frame of the survey
included the years 2020–2021. In the first stage, stratified random sampling was applied
with a proportional distribution of the sample between the Regional Units of the Region.
Each Regional Unit of the Region of Central Macedonia was considered to correspond
to a layer. In the second stage of sampling, simple random sampling was applied with
systematic selection according to the lists of beneficiaries of the grant programs. The study
population was defined as young farmers (under 40 years old) who live in the Region of
Central Macedonia. A total of 220 questionnaires were collected, which were filled out
through personal interviews. Given the population of 1732 young farmers, this constitutes a
satisfactory sample size for a margin of error of ±5% and a confidence level of 1% (z = 2.58).
For the purposes of research, primary and secondary data were used.

This study focuses on young farmers (under 40 years old) because they constitute a
dynamic group of individuals willing to adopt innovation—an integral part of the Greek
rural community with a vital role to play in improving the competitiveness of the Greek
agriculture sector. The questionnaire included questions related to views and attitudes on
innovation related to PA, information and communication technologies (ICTs), agriculture
education, information about the environment, and the cost of adopting the PA technology.

3. Results and Discussion

The results analysis shows that young farmers have a remarkable level of information
regarding new technologies and innovations in general while presenting positives in the
adoption of innovations. The main findings are presented below:

Attitudes towards innovation in agriculture
A proportion of 95.7% of the sample are familiar with innovation in agriculture, which

is of particular importance because they are the ones who are expected to adopt innovations.
It turns out that young farmers are more innovative.

Attitudes towards PA
A proportion of 56.9% of farmers have some information about PA. However, many of

the farmers apply systems that fall within the concept of PA without knowing it. As for the
benefits of PA, farmers seem to recognize most of them.

Attitudes towards ICTs
According to the results, most young farmers in the sample (94.5%) know what ICTs are.
Attitudes towards agricultural education
A proportion of 60.4% of young farmers believe that education has an important role.

During recent years, respondents attended training programs. The rest of the young farmers
attended compulsory training before 2017 when they joined the program. In addition to
this mandatory program, “Young Farmers” was attended by 9 out of 10 participants. A
proportion of 89.7% of young farmers attended some training in the last five years. A
proportion of 25.2% joined seminars for computer learning, while a small percentage
were trained in youth entrepreneurship. The majority of young farmers (77.2%) state that
knowledge serves daily needs.

Attitudes towards information/advisory
A proportion of 75.6% of the farmers believe in the importance of information/advisory

services. The most important sources of information for young farmers in the sample are the
specialized information; they trust mainly agronomists of the local Directorate of Rural De-
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velopment (31.7%) and less private agronomist-researchers (21.3%) and agronomist-trades
of agricultural supplies (15.9%).

Attitudes towards the environment
Almost all farmers (93.3%) say that they are concerned about the environment. Most

farmers are recognizing the negative effects of conventional agriculture practiced today.
Attitudes towards the cost of adopting the PA technology
A proportion of 82.3% of the farmers believe that financial factors prevent young

farmers from adopting PA. The high investment cost and the high maintenance costs are
barriers regarding PA.

4. Conclusions

A significant challenge in sustainable agriculture involves achieving maximum crop
yields and boosting farm income while minimizing the use of resources and financial
investments, as well as ensuring the protection of the environment. Precision Farming
(PF) technologies can play a crucial role in tackling this challenge. The implementation of
Precision Farming (PF) has become feasible due to advancements in various technologies,
including geographic information systems, global navigation satellite systems (GNSSs), re-
mote sensing (RS), satellite imagery, ground sensors, and components of mobile computing
and telecommunication [8]. Despite the benefits of PF, these technologies are currently not
widely adopted by farmers and, especially, by the elderly. Younger farmers are generally
more receptive to innovative ideas and are more inclined to incorporate new technologies
into their farming practices [9].

Having realized the everyday changes in the methods of production, processing, and
marketing of agricultural products, government agencies should draw up strategic direc-
tions for the development of the agricultural sector in a timely manner. Also, they need
to develop agricultural research on a modern basis, with emphasis on the fields of ICTs,
marketing and management, and other scientific fields. At the same time, they should
develop the technological infrastructure and prepare the farmers, train them in modern
information and communication technologies, and investigate production methods such as
precision agriculture. Thus, the following is highly recommended: (a) the creation and pro-
vision of specific incentives for the acceptance and use of information and communication
technologies; (b) the development of appropriate infrastructure to support the use of ICTs in
agriculture, with appropriate networking equipment and know-how; (c) the configuration
of the integrated educational program; (d) the improvement and development of advisory
services; (e) and the subsidy of the new technologies regarding PA.

This study is not without limits. In this paper, Precision Agriculture (PA) is treated as a
unified concept, yet there exists a considerable body of information indicating that adoption
rates differ significantly for various types of Precision Farming (PF) technologies. Neverthe-
less, it is important to note that the current study should be seen as an initial assessment of
PF adoption within Greek farms. In this context, it serves as a foundational point for future
research endeavors, which can delve into more specific Precision Agriculture Technologies
(PATs) and their adoption patterns.
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Abstract: In this study, we aim to explore the possible relationships between innovation, social
capital, and farm viability towards sustainability, using indicators from the literature and developing
complex indexes for all examined concepts in the framework of an agriculture cooperative located on
the Greek island of Samos. Data from the United Winemaking Agricultural Cooperative of Samos
(UWC SAMOS) were collected through semi-structured questionnaires and further personal in-depth
interviews. The findings revealed a highly complex relationship between these indexes that could not
just be analyzed quantitatively. Instead, qualitative data explain the weak innovation and low level of
social trust by identifying the “institutionalization of the members of the cooperative”, emphasizing
the importance of mixed methods approaches.

Keywords: pro-innovative behavior; trust; farm viability; cooperative; Samos Island

1. Introduction

Today, innovation is considered the key to success (and survival [1]) in all economic
activities in an increasingly competitive world. The concept (and content) of innovation
has been defined in many ways. In general, innovation is considered a novelty that either
creates something objectively new or something that stakeholders who are involved in
the innovation process perceive as qualitatively new, while other interpretations take
innovation as progress or the synthesis of activities [2]. Different typologies have been
developed, with one of the most well-known provided by [3], which distinguishes the
following four complementary types of innovation: product innovation, process innovation,
marketing innovation, and organizational innovation. This taxonomy has proved relevant
to agriculture (see, inter alia, [4]). The literature also suggests that creativity is closely
linked to innovation [5] and, therefore, despite the fact that its measurement is not easy, it
is crucial to have some form of estimation [6]. Nevertheless, according to [7], creativity on
its own is not enough to bring about innovation. Creativity is limited to idea generation
alone; hence, every innovation requires creativity, but creativity does not necessarily lead to
innovation [8]. In this respect, risk-taking has also been identified as a characteristic closely
linked to innovation (see, inter alia, [9,10]). Being or becoming an innovator involves
risk-taking in the sense that innovative individuals have to be willing to try and accept the
possibility of failing [8]. Thus, several scales that measure a risk-taking propensity have
been developed [11]. Furthermore, a proactive personality, able to take initiative, has been
related to innovation [12]. The above dimensions, creativity, risk-taking, and proactive
personality, for this study, synthesize the aspect of pro-innovation behavior similar to [13].

254



Proceedings 2024, 94, 62

A concept that has been widely used recently in relation to innovation in agriculture
and farming research is networks. They are considered to open wider ‘windows of oppor-
tunity’ with regard to innovation [14]; thus, they have, in general, become associated with
many benefits in terms of agricultural and rural development (see [15]). Among others,
in networks, the interactions between their members facilitate knowledge exchange and
affect their behavior towards all types of innovation, including the adoption of innovations
and the embeddedness of new knowledge, resulting, in the case of agriculture, in the
viability of members’ farms (see [15,16]). Among other types of interactions (e.g., family,
circles of friendship and acquaintance, voluntary associations, etc.), cooperatives comprise
a distinct type of professional and business network; according to [16], cooperatives are
considered formalized forms of small firms collaboration or a specific form of social capital
with significant benefits to their members and the respective communities. Social capital
comprises features of social organization—networks, norms, and trust—that potentially
connect and enable people to act together while also providing access to valuable resources.
This concept has been used in studies related to agriculture (e.g., [17]) but not in studies of
cooperatives as of yet.

Finally, farm viability is taken to be the ultimate farmers’ objective (and one of the
pillars of sustainability), in which the measurement of employment and satisfaction are
also included. The viability of farms has been a concern of farm studies [18], and many
different approaches have been proposed to examine it [19]. Some of these approaches
favor economic reasoning only, considering the farm a business that has to maximize its
output and/or profits [20]. Other approaches link viability, especially in family farms, to
different considerations and decision-making models that include the long-term viability
of the farm, the use of resources outside of the farm, and making use of other opportunities
that may be available [21].

2. Materials and Methods

The assumptions behind the whole rationale of this work are that there is a relationship
between innovation, social capital, and farm viability towards sustainability with respect
to the members of networks. For the aspects of pro-innovative behavior, trust, and farm
viability, a number of dimensions, variables, and indicators are used from the literature,
and complex indexes are constructed. Data from the United Winemaking Agricultural
Cooperative of Samos (UWC SAMOS), which is considered a network, were collected
through semi-structured questionnaires and further personal in-depth interviews. The
research was conducted during the high season of harvest, the period from June to Septem-
ber of the year 2021, to ensure the maximum participation of the respondents. In the final
sample, 86 respondents were included, comprising members of the cooperative, employees,
and selected participants—key representatives of the Board of Directors (for example,
the President)—who played an important role in terms of rural development while also
considering (a) vine growers, (b) those related to the innovation of farms and/or for the
cooperative and (c) willingness to participate. A number of valid questionnaires were
collected, and the data were analyzed with SPSS.

3. Results and Discussion

In this paper, we examine innovation, social capital, and farm viability with regard
to the members of a network–agricultural cooperative based on the development of a
theoretical framework and, consequently, variables and indexes to measure such aspects
and their interconnections. A failure to document a statistically significant relationship
between the dimensions of the examined concepts owes to various reasons, for example,
the lack of time series data (not just for one year).

The results regarding the respondents’ views on innovation are in line with [22],
whose research rural Greece, underlining the extremely weak and fragmented nature of the
Greek Agricultural Knowledge and Innovation System, which seems to be rather unique
in the European Union. Also, in our case study, there is the human problem of managing
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attention, which is pointed out by [23] because the members of the cooperative largely
focus on their harvest and preserving existing practices (as farmers argued through the
history of their vineyards) rather than on developing new ideas. The more successful an
organization is—in this case, a cooperative—the more difficult it is to trigger peoples’ action
thresholds to pay attention to new ideas, needs, and opportunities. The operation of the
cooperative significantly determines the behavior of its members regarding innovation. It
seems that “They can see the world only through the eyes of the cooperative as they would
not imagine themselves out of it”. Consequently, our findings reveal a highly complex
relationship that cannot be analyzed through exclusively quantitative analysis Instead,
qualitative data explain the weak innovation and low level of social trust by identifying
the “institutionalization of the members of the cooperative”, underlying the importance of
mixed methods approaches.

4. Conclusions

This piece of work, with the goal to measure, operationalize, and understand the
relationship between pro-innovative behavior, trust, and farm viability, combines and as-
sesses the different dimensions of all the examined concepts, using variables and indicators
from the literature and developing complex indexes. To the best of our knowledge, these
concepts have not been examined together, let alone in the case of a cooperative. Thus, the
United Winemaking Agricultural Cooperative of Samos was selected as a case study, as
one of the oldest cooperatives in Greece and one of the biggest wineries nationally, where
the authors tried to contribute to the deepening of knowledge for the participants and
members of this network.
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Abstract: Tourism is multifaceted and primarily encompasses cultural activities, aiming mainly to
ensure visitors’ relaxation and rejuvenation. Therefore, activities that involve exploring the culinary
richness of a destination, which provide elements of the local culture and history, are important. The
purpose of this study is to outline the profile of potential gastronomic tourists in order to identify
the motivating factors for tasting local cuisine. Additionally, gastronomic festivals are raising the
question of whether they serve as a means to attract potential tourists and what conditions they must
meet in order to become an attractive activity. A survey was carried out targeting two nationalities
with a deep gastronomic culture: Greeks and Koreans. The findings indicate that despite their
common perspectives on food selection motives and that the existence of a gastronomic festival at the
travel destination interests both nationalities, they differ in terms of choosing a gastronomic festival
as the primary factor in visiting a destination. Overall, it is deemed useful to implement and promote
gastronomic festivals with a focus on the particular needs of the respective potential tourists.

Keywords: gastronomic tourism; festival; primary research; Greece; Korea

1. Introduction

In this piece of work, an attempt was made to connect two concepts: the gastronomic
tourism and gastronomic festivals. Therefore, it was deemed necessary to outline the profile
of potential gastronomic tourists in order to identify their motivations concerning food
choices at a tourism destination and their preferences regarding the content of a gastronomic
festival. Starting with identifying the conceptual link between gastronomy and tourism, an
effort was made to review the literature regarding the profile of gastronomic tourists. Based
on the information gathered mainly from the models presented by [1] and [2], categories
of food motivations, festival attendance criteria, and festival content, each referring to
specific factors, were developed that could frame a gastronomic tourist’s behavior during
a gastronomic trip. Those were then included in the survey questionnaire, combining
quantitative and qualitative elements.

2. Materials and Methods

An online questionnaire was created and distributed via Google Forms through social
media in September 2021. The questionnaire comprised three categories that addressed
each factor outlined in Table 1 by including closed- and open-ended questions. Greece and
South Korea are selected as case study areas of particular interest due to their rich history
and culinary culture, and in recent years, efforts to promote gastronomic tourism have been
observed. The sample of research included Greek potential tourists, residents of Athens,
Greece, Korean potential tourists, and residents of South Korea (221 in total: 168 Greeks
and 53 Koreans). For this reason, the questionnaire was initially written in Greek and then
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translated to Korean. The statistical analysis and processing of the results were performed
using SPSS.

Table 1. Main preferences for each factor between Greeks and Koreans.

Categories Factor Greeks Koreans

Food choice motivations

Behavioral/psychological Trying food (from different countries)

Taste, price, quality, social
environment, religion Influenced by food quality Influenced by food taste

Tradition/culture When it relates to the history and culture of the area

Gastronomic activities Trying the local cuisine

Gastronomic image of
the destination

I am familiar with
Greek/Korean local cuisine

I am familiar with
Greek/Korean recipes

Attendance criteria and
conditions of a

culinary festival

Primary reason for travelling I am willing to plan a trip to taste the local cuisine

Place, season Gastronomic festival: willing to attend if it is located within a
short distance

Fame/image (marketing) Gastronomic festival: willing to attend if it was suggested to me

Content of a
gastronomic festival

Specialized cuisine preferring it if it utilizes
local ingredients

preferring it if it focuses on
local traditional cuisine

Activities preferring it if it includes tastings

Events preferring it if they are selling food

3. Results and Discussion

The main preferences of Greeks and Koreans are provided in Table 1 and are derived
from the analysis of dispersion measures. The strongest correlation (r Pearson factor ≥ 0.7)
was identified for the questions “Would it encourage me to visit a food festival again?”
and “Would I recommend it to others?”. This is reasonable because a tourist who has
already visited a festival that ultimately left them with a positive impression is followed by
a positive assessment and, therefore, a recommendation to others [3,4]. Furthermore, 95.9%
of those from the sample who desire to try food from different countries are associated with
trying unknown food (strong correlation r = 0.62). In addition, the main preference under
the behavioral subcategory (Table 1) was found to be “wanting to try food from different
countries” for both nationalities. This indicates a general preference for consuming local
cuisine during their travels, which may include foods that are unfamiliar to them which
they would try. That particular subcategory was created with reference to the FNS scale
(by [5]). Regarding specialized cuisine within the context of a food festival, Greeks prefer
the use of local products, while Koreans focus on local traditional recipes. Specifically, the
use of local products was found to be correlated with fusion cuisine. Therefore, they would
seek to combine local traditional food with techniques or ingredients from other countries.
Koreans, in a much higher percentage as compared to Greeks (81.1% versus 60.6%), were
found to desire the food they consume to be connected to the history and culture of the
region (see also [6]). A significant percentage of Koreans (64,1%) chose the answer “tasting
the local cuisine” as the primary factor for travelling, whereas 48,9% of Greeks disagreed.
Similarly, when it came to participating in gastronomic events or activities as a primary
factor, while Koreans remained neutral, Greeks disagreed at a rate of 73.8%. These factors
are correlated (r = 0.69), indicating that Greek tourists plan their trips primarily for other
reasons, such as visiting museums and archaeological sites, a fact verified through open-
ended questions (see also [7]). Ideally, both nationalities would prefer a food festival to
take place in close proximity to their place of residence (see also [8]).
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4. Conclusions

The present research falls short in exploring the contribution of a specific gastronomic
festival to local tourism in a particular region in Greece and South Korea, as well as
its impact on the perception of the gastronomic image of the place by tourists of other
nationalities. The study was conducted during the global pandemic of COVID-19, which
did not allow for the survey to address tourists at a festival. The collection of questionnaires
should ideally have taken place during a gastronomic festival during a period of high
tourist arrival rates, aiming to gather data from tourists of various nationalities. This would
contribute to a more comprehensive outcome, especially concerning Section 1: gastronomic
image of the area. However, the respondents were limited to those directly involved in
the research, namely Greek and Korean potential tourists. Moreover, the strengths and
weaknesses of this particular festival would be identified, which would serve to enhance
its content and conditions.

However, it seems that the two nationalities participating in the research are interested
in modern culinary variations, such as trying international or fusion cuisine, and they
share common views regarding food consumption in a travel destination, focusing on
taste, quality, and local culinary culture, particularly the use of local products in gastro-
nomic festivals. A significant difference was observed in the visitation of a gastronomic
festival, with only Koreans tending to view it positively. It would be interesting to further
investigate the reasons as to why Greeks do not consider gastronomic festivals as primary
factors, even though they have visited them in the past at a much higher rate compared
to Koreans and had positive impressions. Nevertheless, it is notable that the majority
would visit a gastronomic festival if they heard that it takes place in their travel destination,
partially confirming tourists’ need to find entertainment options during their trip but not
contributing to an increase in visitor influx to the respective area. On the contrary, Koreans
would plan their trip to specifically visit a gastronomic festival, which would generate a
tourist influx even in remote areas.
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Abstract: Lameness is a crucial welfare issue in the modern dairy cattle industry, that if not identified
and treated early causes losses in milk production and leads to early culling of animals. At present, the
most common methods used for lameness detection and assessment are various visual locomotion
scoring systems, which are labour-intensive, and the results may be subjective. The purpose of
this project is to develop an integrated system for early detection of lameness in cattle, using force
plate gait analysis and pattern recognition techniques to identify changes in gait which indicate
the onset of lameness. The system will be tested on the natural onset of lameness in an organised
farm environment.

Keywords: lameness; prevention; biomechanics; cattle; animal

1. Introduction

One of the most significant problems in cattle is lameness. The percentage of lameness
prevalence among cattle that were exposed to the same environmental risk factors was
36.8% for U.K. [1] and relatively lower (18.7%) but also high for Greece [2]. Lameness is the
declination from normal limb motion, usually with the presence of pain. Figure 1 presents
some of the most frequent forms of infections in cattle hoofs that cause lameness.

 

Figure 1. Usual types of hoof infections that cause lameness in cattle. From left to right: abscess, sole
ulcer, abscess and ulcer, white line disease due to overtrimming or excessive wear.

Lameness impacts cattle welfare and health negatively; thus, a non-preventive attitude
constitutes a violation of the five principles of cattle welfare [3]. In addition to this, lameness
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causes great economic loss to cattle farms, as it relates to lower milk production, milk
quantity rejection, and extra medical expenses and labour costs [4] and is by far the greatest
cause of death among cattle, with a rate of 20% [5].

Modern lameness detection methods are based on visual and clinical observation [6]
and usually classify subjects on a scale from 1 to 5, according to the severity of observed
lameness prevalence, where 1 is for light lameness and 5 is for severe lameness. In fact,
these methods rely on human factors (lack of experience, subjectivity, and non-repeatability)
and in most cases result in an understatement of the problem at an early stage. It has been
mentioned that only one in four light lameness cases are detected in dairy cattle farms and
only one in three cases of lameness is correctly classified as per the scale of severity [7].

The purpose of this project is the development of a prototype of a system that is
objective, reliable, and automatic and will detect lameness in cattle at an early stage of
prevalence. Early detection of the problem helps to establish early treatment, successively
resulting in more effective and rapid treatment, improved welfare and health for cattle, and
reduced financial loss for farmers. Meanwhile, existing lameness detection methods, that
are based on visual observation, fail to assess the problem in an early stage, as is graphically
presented in Figure 2.

Figure 2. Stages of lameness progression.

2. Methods

The system prototype is simplistically presented in Figure 3 and generally consists of
the following described basic parts, which are force plates in a walkway arrangement, an
RFID ear tag system with a receiver and tags in all cattle ears, and a PC running purpose-
built software that includes a user interface and a machine learning algorithm that supports
the decision-making process.

 

Figure 3. Prototype system main components.

The force plates acquire the ground reaction forces of the vertical axis Z of all limbs of
cattle passing along the walkway one by one. The force plates were developed specifically
to be suited to the dirty, dusty, and moist environment of where they would be installed,
including the need to wash away mud from the top surface, the requirement of the levelling
regulation of the system on top of non-flat surfaces such as soil, the constraints in surface
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materials that can be used due to injury hazards of cow hoofs, and the necessity of easy
replacement and availability in the market of all walkway and force plate mechanical parts.

The electronic parts of the force plates were also designed and built specifically for the
project. Figure 4 presents a typical load cell of nominal weight of 500 kg, like the ones that
are used in force plate assembly, and the two types of custom PCBs—the analogue and the
digital circuit, respectively. The PCBs were purpose-designed and -built in order to meet
the main project challenges, which meant acquiring a number of analogue channels in a
scale of magnitude of 100, with 24-bit precision, and a sampling rate of 1000 Hz, producing
packages of synchronised data.

  
(a) (b) 

Figure 4. Electronic components of the system. (a) Shear beam load cell. (b) Custom-designed and
-built PCBs for project needs.

The RFID ear tag system is a widespread commercial technology that covers the needs
of identification of cattle that pass along a walkway one by one. The incorporation of
the RFID system is in line with the guidance of the software, so that data are gathered
separately for each distinct cow and any fluctuations in already-recorded motion patterns
of limbs are also identified via the functioning machine learning algorithm.

3. Results and Discussion

Early visual detection of lameness is by default a difficult task. Thus, the pattern
recognition algorithm training proved to be a challenging process, as many cattle that were
tagged as completely healthy by visual observation were actually in a very early stage of
lameness prevalence which could have been detected by the system, but not visually. This
contrast had been creating a complication in lameness prevalence recognition from the
very beginning.

In order to overcome this challenge, field data acquisition lasted much longer than
was initially planned. Increased measured trials served the purpose of acquiring adequate
gait patterns of healthy cattle, until meeting the aim of detecting slight gait pattern changes
in some of them. This process allowed for safe segregation of cattle that were healthy and
those that were in a very early stage of lameness prevalence, following the creation of a
proper dataset for machine learning algorithm training.

An approximate outcome of the trials is that gait pattern changes that were recognised
by the system resulted in 80% actual early-stage lameness prevalence.

4. Conclusions

The main goal of this research and development project was the development of a
system that detects lameness in the very early stages, long before a visual observation can
be effective. Initial field data acquisition showed encouraging results, as most of the cattle
that slight gait pattern changes were detected in actually developed early-stage lameness
that could be visually observed.
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Abstract: Pastoralism constitutes an extensive livestock system offering a feasible alternative toward
agro-ecological transition. People who are engaged in the sector are expected to have a high level
of skills related to knowledge and experience of nature and climate, management of resources, and
other significant elements that comprise Traditional Ecological Knowledge. The purpose of this
paper is to present the emergence and operation of “Pastoral Schools” in various Mediterranean
countries, which offer training to people who wish to be professionally involved in pastoralism. In
particular, the co-creation approach that takes place within the PASTINNOVA project is presented,
which involves the establishment of Regional Living Labs bringing together actors from several
Mediterranean countries who are interested in analyzing the operation of pastoral schools, exchange
relevant experiences and knowledge, and deliver solutions that will upscale the performance of these
schools and permit their operation to be expanded in other Mediterranean settings.

Keywords: Innovations and Business Models; Traditional Ecological Knowledge; extensive live-
stock production

1. Introduction

A pastoral system is a complex structure emerging from interactions of raising livestock
and utilizing natural resources, in which breeders share production purposes, traditions,
and cultural values [1]. Pastoral systems in the Mediterranean share three features: agro-
ecological constraints; traditional socio-cultural roles; and the potential to foster sustainable
entrepreneurship. A particular element at the nexus of these three components is the
Traditional Ecological Knowledge (TEK) related to pastoral systems. According to [2],
TEK “. . . consists of the body of knowledge, beliefs, traditions, practices, institutions, and
worldviews developed and sustained by indigenous, peasant, and local communities in
interaction with their biophysical environment”. TEK involves knowledge about the envi-
ronment that is based on practice and experience and is transmitted across generations [3].
This body of knowledge is used for the livelihoods of populations that evolved from it.
Particular elements of TEK include biophysical observations, management practices, in-
stitutions, values, and beliefs [4]. Domains of particular interest for pastoral-related TEK
are the management of natural resources (land, rangelands, and vegetation); traditional
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routes and practices related to flock mobilities; knowledge about weather and climate;
flock management practices (feeding, grazing, milking, animal health); farm labor and the
allocation of roles and task allocation among workers; typical products and transformation
practices; and social norms, customs, and traditions [5].

Working on a pastoral farm is not an easy task and requires a high level of specific skills.
In intensive systems, workers are expected to be familiar with modern technologies and
automated systems, as well as innovative methods of monitoring animal health and product
quality. In addition, farm managers must anticipate market conditions and maintain a
high level of communication and information. In pastoral systems, such skills must also be
complemented by TEK in order to be able to resolve unexpected situations and risks (e.g.,
predators and extreme weather phenomena). This employment implies very harsh living
and working conditions, isolation, and limited access to basic services, while pastoralists
must be aware of their role in managing public goods and providing ecosystem services.
Over the centuries, TEK has been an asset used to manage these issues. Work with owners
of pastoral farms showed that they appreciate the skills of salaried migrant workers related
to TEK [6].

Acknowledging the specificities of pastoral systems compared to intensive ones, as
well as the importance of TEK for pastoralism, “Pastoral Schools” (PS) have been established
in several Mediterranean countries (Italy, Spain, France), while the need to introduce them
in other countries is becoming more and more evident. This issue will be examined within
the PASTINNOVA project along with other Innovations and Business Models (IBMs).

2. Methods

Within the framework of the PASTINNOVA project, a wide variety of IBMs will
be considered, which have been grouped into four thematic clusters. The project pro-
poses a co-creation approach based on the theory of Living Laboratories [7]. Because of
their importance and relevance, pastoral schools have been selected as a priority IBM for
Mediterranean pastoralism through an open approach among all PASTINNOVA partners
and related actors, and the common network of PASTINNOVA will provide a forum to
upscale their performance and expand their operation across the Mediterranean basin.
The specific context that lies at the foundations of this IBM is the fact that generational
renewal is one of the most relevant challenges for pastoralism at present; however, at the
same time, there is an increasing will by urban dwellers to go back to nature and rural
lifestyles. The co-creation process will involve actors from existing successful examples of
PS operations in Spain (Catalonia) and Italy (Piedmont/Lombardy, Sardinia, and Tuscany),
as well as Greece, Algeria, and potentially from other countries in order to examine ways
to disseminate and transfer know-how to countries where this IBM presents lower levels
of maturity.

3. Results and Discussion

The Catalan Shepherd School is a school to train new pastoralists. This PS is addressed
to all people who wish to be involved in pastoralism. Although some of the students
have family traditions in pastoralism, most of them do not. It has been running for the
last 14 years, which demonstrates that there is already a significant level of maturity and
accumulated experience. The rationale behind the operation of the Shepherd School is to
understand the real needs of pastoralists and provide them with training that will deliver
solutions to these needs. To achieve this, there is a team of people behind the whole
organization who address the needs of trainees while also performing follow-up surveys
and training even after the main training period. The main challenge being addressed by
the Catalan Shepherd School is generational renewal, which is actually the major problem
for pastoralism in Spain in general. Nevertheless, it remains a challenge for trained people
to actually start a new business because of constraints, such as land access, machinery
acquisition, and capital availability. In addition, organizational problems, such as low
funding, remain.
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The “National School of Pastoralism” in Italy (Scuola Nazionale di Pastorizia, SNAP)
aspires to provide elements of “training, information, innovation and dialogue” and pro-
poses itself as modular, itinerant, and interactive. The SNAP was born from the recognized
need by both sector operators (farmers, technicians, and researchers) and the local commu-
nities of the internal areas to think of a new figure of pastoralists, no longer only as food
producers but also as providers of ecosystem services for the communities themselves. With
this aim, a working group comprising research institutions, universities, associations, and
extension services from across the country was created to develop a shared training model.
As in Spain, the key challenge was to tackle generational renewal problems combined with
the objective to facilitate the adoption of the necessary technological, organizational, and
social innovations to combine income objectives, good management of ecosystems, and
preservation of cultural identity. The SNAP model was the initial reference for various
initiatives in Italy that are and will be active in different geographical/socio-economic
contexts, including one in Northern Italy (Lombardy and Piedmont regions), financed
with private and public funds, one in Sardinia, totally financed from regional funds, and
one in Tuscany, funded by a LIFE project. These schools are open to women and men
interested in undertaking this activity who may be workers in other sectors, unemployed,
or students, as well as to managers of extensive livestock systems, breeders, shepherds,
and cheese makers. From the SNAP perspective, the school does not exhaust its activities
in the educational field, it also wants to be a place of both technical and social innova-
tion (including exchange of information, organization of events, initiatives of territorial
animation), thus providing an opportunity to enhance the territories and convey knowl-
edge, awareness, and value regarding pastoralism and, therefore, rights and resources
for those who practice it. Attendants will be awarded a certificate of attendance valid for
the purposes of professional placement and/or continuation of studies in national and
international companies/institutions. The final objective will be the official recognition of
the professional figure of the shepherd in the regional registers of professions.

In Greece, there are no schools dedicated to pastoralism-related vocational training.
Farm vocational training is offered to young high school graduates who want to be em-
ployed in farms and businesses in the agri-food sector. Six (6) public Vocational Training
Institutes (DIEKs) offering seven (7) curricula to interested students operate in several
parts of Greece under the jurisdiction of the Ministry of Rural Development and Food
and the operational responsibility of ELGO-DIMITRA. The content and supervision of
the curricula are formulated by the Ministry of Education and Religious Affairs. Out of
the seven curricula, two are focused on livestock production: “Dairy technician–Cheese
maker” (DIEK Ioannina) and “Livestock systems administration” (DIEK Larissa). Although
currently there are no specific domains targeted to pastoralism, the experience of other
countries could provide an alternative to develop such training activities for people who
could be interested in the profession.

4. Conclusions

During the co-creation approach in PASTINNOVA, important exchanges are expected
to be developed among partners from Mediterranean countries, including the organization
of field visits and exchange excursions of stakeholders. There is also a linkage with other
activities and Organizations; for instance, the Greek Ministry of Culture is particularly
interested in the integration of TEK in vocational training.

Author Contributions: Conceptualization and methodology, A.R., A.F., G.M.A., M.G.F.-R. and F.L.-i.-G.;
investigation, all authors; writing—original draft preparation, D.S. and M.D.A.; writing—review and
editing A.F., M.G.F.-R. and F.L.-i.-G.; supervision, A.R. All authors have read and agreed to the published
version of the manuscript.

Funding: This research is part of the project “PASTINNOVA–Innovative Models for Sustainable
Future of Mediterranean Pastoral Systems”, funded by the PRIMA Foundation, which is supported
by the European Union.

268



Proceedings 2024, 94, 66

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is
not applicable to this article.

Conflicts of Interest: The authors declare no conflicts of interest. The funders had no role in the
design of the study; in the collection, analyses, or interpretation of data; in the writing of the
manuscript; or in the decision to publish the results.

References

1. Caballero, R.; Fernández-González, F.; Pérez-Badia, R.; Molle, G.; Roggero, P.P.; Bagella, S.; D’Ottavio, P.; Papanastasis, V.P.;
Fotiadis, G.; Sidiropoulo, A.; et al. Grazing Systems and Biodiversity in Mediterranean Areas: Spain, Italy and Greece. Rev. De La
Soc. Española Para El Estud. De Los Pastos 2009, 39, 9–152.

2. Gómez-Baggethun, E.; Corbera, E.; Reyes-García, V. Traditional ecological knowledge and global environmental change: Research
findings and policy implications. Ecol. Soc. 2013, 18, 72. [CrossRef] [PubMed]

3. Ianni, E.; Geneletti, D.; Ciolli, M. Revitalizing traditional ecological knowledge: A study in an alpine rural community. Environ.
Manag. 2015, 56, 144–156. [CrossRef]

4. Berkes, F. Context of Traditional Ecological Knowledge. In Sacred Ecology: Traditional Ecological Knowledge and Resource Management;
Taylor & Francis: London, UK, 1999; pp. 3–14.

5. Fernández-Giménez, M.E.; El Aich, A.; El Aouni, O.; Adrane, I.; El Aayadi, S. Ilemchane Transhumant Pastoralists’ Traditional
Ecological Knowledge and Adaptive Strategies: Continuity and Change in Morocco’s High Atlas Mountains. Mt. Res. Dev. 2021,
41, R61–R73. [CrossRef]

6. Ragkos, A.; Nori, M. Foreign workers in grazing small ruminants: Assessment of their practical knowledge and skills. In
Proceedings of the 9th Conference on Rangeland Science, Larissa, Greece, 9–12 October 2018.

7. European Network of Living Labs. Available online: https://enoll.org (accessed on 20 June 2023).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

269





MDPI
St. Alban-Anlage 66

4052 Basel
Switzerland

www.mdpi.com

Proceedings Editorial Office
E-mail: proceedings@mdpi.com

www.mdpi.com/journal/proceedings

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are

solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s).

MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from

any ideas, methods, instructions or products referred to in the content.





Academic Open 

Access Publishing

mdpi.com ISBN 978-3-7258-1198-4


