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Abstract: The present study aims to review the literature on the functioning of short value chains and
public perceptions regarding indigenous farm animal breeds (IFABs), local plant varieties (LPVs),
and their products. Our work mainly concerns Greece, providing additional concrete examples from
the wider Balkan area, which is characterized by high agrobiodiversity and richness in various IFAB
and LPV, enhanced by the extensive farming systems that still operate in many parts of the area. To
achieve this goal, a systematic literature search of recent relevant studies was performed, followed
by a description of their results and conclusions, as well as proposed measures and policies for the
conservation and utilization of biodiversity in agricultural and livestock systems. According to our
findings, the Balkan region is characterized by a great wealth of local plant varieties and indigenous
breeds of farm animals, which is largely recognized by consumers, who would, however, recommend
stronger eco-labeling of local agricultural products. Similar data are observed in Greece, which are
reinforced by the Mediterranean climatic environment. NGO organizations occasionally play an
important role in promoting local agricultural products and creating awareness about the need to
preserve local breeds and plant varieties. Finally, the recognition, certification, and measurements
carried out by local authorities, as well as EU regulations, are of great importance in highlighting the
value of agrobiodiversity from a sustainable point of view.
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1. Introduction

Crop and animal biodiversity maintenance constitutes a major challenge for the sus-
tainability and resilience of the agricultural sector in Europe. The conservation and restora-
tion of crop and farm animal biodiversity constitute one of the main scopes of the new
Common Agricultural Policy (CAP) highlighted in the core of the EU “Farm to Fork” and

“Biodiversity Horizon to 2030” Strategies, as well as in the European Green Deal [1]. In the

literature dealing with biodiversity in the agricultural sector, references are often simply
limited to the diversity of cultivated plants, such as local plant varieties (LPV), and of the
domestic animals, such as the indigenous farm animal breeds (IFAB).

During the last decades, the intensification of the agricultural sector toward a pattern
that is predominantly based on external inputs relies on genetically improved high-yielding
farm animals and crop varieties. This transition may pose a threat to the biodiversity
of the agricultural sector in general, as well as to valuable genetic resources, because
intensification is generally associated with the homogenization of production systems and
the use of fewer varieties and breeds allowing intense production patterns to prevail [2].
Under these conditions, an additional challenge for the conservation of animal and plant
genetic resources concerns the maintenance of genetic diversity in the light of avoiding
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inbreeding in farm animals and cultivated plant in the process of genetic improvement [3].
Innovative solutions are thus required to protect biodiversity and, consequently, to support
sustainable agriculture practices [2] and traditional, diversified production systems, which
are based on LPV and IFAB. The protection of genetic diversity and avoidance of loss due
to inbreeding are the two points that are considered important and should be taken into
account in management decisions. The genetic uniqueness of the breed and the genetic
variation within the breed are among the most important biological features ought to
be preserved [4].

When it comes to IFAB, many breeds have been created and evolved over the centuries,
numerous have crossed, whereas many of them have gone extinct. However, the result
was that diversity prevailed. Today, more than 8000 listed breeds are found worldwide [5]
comprising the current animal genetic resources pool and it is of high importance that
these genetic resources be maintained in their geographical contexts around the world. In
developed countries, IFAB are mostly preserved in the context of maintaining tradition and
cultural values [6], while their role in production is often underestimated. Nonetheless,
IFAB enact a critical role in improving sustainability of rural life and valorizing marginal
ecological areas, which would otherwise be abandoned. Their main feature is the provision
of a wide variety of high-quality products of low environmental footprint [7]. These local
breeds operate under extensive systems that graze in pastureland, producing manure,
which is utilized in crop production, therefore constituting an essential element of sus-
tainable agriculture [8] while supporting the livelihoods of rural populations and forming
important short supply chains. Toward this scope, conservation measures for endangered
IFAB in combination with the support for specialized markets for livestock products are
now considered necessary [4]. Despite this necessity, the genetic improvement in purebred
farm animals has often led to the intense reduction in genetic diversity and the extinction
of several animal breeds. It is, therefore, important to design conservation and valorization
strategies for the IFAB [5].

Either for LPV or for IFAB, preserving local genetic resources in agriculture is a two-
fold challenge. Initially, farmers are often called upon to operate their farm in marginal
environments facing multiple challenges and natural handicaps. Although these production
systems have been proved resilient across the centuries, in many occasions these farmers
struggle to survive nowadays under the pressure of industrialization of production, market
globalization, high consumer demand that calls for increased productivity, climate change,
and land abandonment. Moreover, products originating from local genetic resources are
often difficult to trade, mainly due to high production and marketing costs alongside with
low productivity, low technical efficiency and disproportional appreciation in markets [9].
In general, there is a large debate observed in producers choices, who have to select
between rearing improved breeds and plant varieties originating from other countries, and
indigenous ones, which often are however of lower productivity. Nevertheless, producers
often face difficulties in promoting their products, even in the case of those originating
from IFAB or LPV, so they resort to promote the experiences and idiosyncrasies of the
local community [8].

Taken altogether, the current study aims to provide an overview of the literature on
short value chains and public perceptions for LPV and IFAB as well as their products
with an emphasis in Greece and to a lesser extent in the wider Balkan area. This scope
reflects also the aforementioned debate and aims to enlighten the consumers’ preferences,
keeping in mind the demands of the public to sustain the agrobiodiversity. It is worth
mentioning that in 2003, the European Union designed the requirements for the countries
of the Western Balkans to join the Union. These criteria, in addition to political frame-
work, included also environmental and ecological aspects, in compliance to the UN 2030
Agenda [10]. The present review investigates the integration of environmental policies
related to agrobiodiversity into public perceptions, examining also ways of improvement
according to consumers’ opinion. A semi-systematic literature review was conducted, in
which insights from relevant studies, articles and reports are summarized and discussed.
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The relevant literature is categorized according to thematic criteria aiming to propose a
future research agenda. Data were collected from three search engines, namely Scopus,
Web of Science and Google Scholar, and were combined with reports from the Ministries of
Agriculture of Balkan countries as well as from institutions related to the preservation of
LPV and IFAB.

The choice to focus in Greece with references to the Balkan area in this paper lies
mainly on the fact that Balkans constitute a region with geoclimatic conditions that favored
the geographic isolation of flora and fauna, leading to high biodiversity rates. Indeed, the
Balkan region is characterized by mountainous topography, numerous lakes and harsh
terrestrial conditions that contributed to the development and evolution of various LPV
and IFAB [11]. At the same time, agriculture has traditionally played a crucial role in
the economy of the Balkan countries, while actually there has been a decrease in the
productivity of IFAB despite the implementation of genetic improvement programs [12].
It should be noted, however, that despite their low productivity, IFAB in Balkan regions
may be valuable in selective breeding schemes in the context of resilience and tolerance to
diseases and disorders [13]. Conclusions are expected to be of wider readership interest,
taking into account the recent EU and global policies to protect genetic resources as well as
to activate and mobilize more actions and effects on the importance of IFAV and LPV by
raising public awareness. At the same time, the perceptions of the consumer located in the
Balkan regions have a dynamic potential, that can function as a model for the rest of the
countries worldwide.

2. Materials and Methods

The methodological framework for the in-depth review of the studies is structured as
follows (Figure 1):

e  Recognition and categorization of LPV and IFAB that are cultivated and reared, re-
spectively, in Greece with some references to the Balkans. This part is based on reliable
data obtained from scientific content search engines, institutions, and recognized orga-
nizations in Greece and other Balkan countries. Measures for the conservation and
utilization of LPV and IFAB are also suggested in order to promote agro-biodiversity.
The review of relevant literature highlighted conservation and utilization measures
that have been (or are still) implemented in Greece and the Balkans;

e  Economic, ecological, cultural, and social values that are associated with LPV cultiva-
tion and IFAB breeding, which play a crucial role in Greek areas with some references
in Balkan territory;

e Impact of the environment on IFAB products: This constitutes an important part of
the review process, which focuses on consolidating previous work on the potential
effects of environmental factors on IFAB products. This analysis was based on data
from articles regarding Greece and other Balkan countries;

Sustainability assessment of LPV and IFAB products from Greece and other Balkan countries;
Public perceptions of LPV and IFAB and their products. What do consumers and
farmers think about LPV, IFAB, and their products?

e  Certification-marking-labeling of LPV and IFAB products together with examples
of integrated approaches and small value chains that combine policy and market
interventions and involve farmer organizations, networks, clusters, etc. This part
of the review seeks to provide insights regarding the influence of certification and
labeling in Greek and other Balkan markets.
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— 1.Categorize, register, preserve and valorise

LPV and IFAB in Greece with some

2.Economic, ecological, cultural and social
value

— 3.Environment and agro-products

— 4.Sustainability assessment and agro-products

references in Balkan area
]

— 5.Public perceptions

6.Certification-small value chain-market-
network

Figure 1. The examined aspects that contribute to the combined importance of LPV and IFAB.

Semi-systematic reviews are useful for understanding complex issues covering broad

topics and different types of studies; they generate results as themes in the literature,
research agendas, and theoretical models [14]. To provide a transparent research process
in this review, the guidelines provided by Tranfield et al. [15] were followed, dividing
procedures into three phases.

Planning the review: The review was designed according to a specific course of work
in Internet search engines. This work was concerned with the search, localization,
categorization, and synthesis of data from international and occasionally local scientific
literature. The research question had to do with how the literature approaches the
concepts of LPV and IFAB in Greece and some other Balkan countries;

Conducting the review: This stage aims for a comprehensive, unbiased search,
resulting in a full listing of documents on which the review will be based. The
selection of papers and articles for this review started with the search of doc-
uments in 5 August 2021 in three databases/searching machines. Scopus pre-
view was the main searching machine of the study https://www.scopus.com/
standard /marketing.uri#basic (accessed on 16 May 2022). The two others were the
Google Scholar https:/ /scholar.google.com/schhp?hl=el&as_sdt=0,5 (accessed on
23 May 2022) and the Web of Science https:/ /www.webofscience.com (accessed on
30 May 2022). All the strings were based on the research sections. At first the terms
searched were (“Balkan”, “local varieties”, and “indigenous breed”). Furthermore, for
Sections 1 and 2, the strings searched were each Balkan country separately, (“Greece”,
“Montenegro”, “Serbia”, “Bulgaria”, etc.), “local varieties”, and “indigenous breed”
or “autochthonous breed”). For Sections 3, 4 and 6, the terms searched were each
Balkan country separately (“Greece”, “Montenegro”, “Serbia”, “Bulgaria”, etc.), “agro-
products”, “local varieties” and “indigenous breed” or “autochthonous breed”). Fi-
nally, for Section 5 the strings searched were each Balkan country separately (“Greece”,
“Montenegro”, “Serbia”, “Bulgaria”, etc.), “agro-products”, “public perceptions”,
“short value chain”, “local varieties”, and “indigenous breed” or “autochthonous
breed”). Although we aimed to search all terms simultaneously in the title, abstract,
and keywords, filters, and criteria in each database had to be adapted because they
offered different search options. We specifically focused on peer-reviewed sources to
guarantee that the papers were carefully assessed. This procedure was performed on
all papers. In this process, we rejected documents that did not meet the combination
of the criteria;
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e  Identification, categorization and synthesis of results: at this stage the final synthesis of
the information from the selected sources was carried out, simplifying and analyzing
the content of the articles and starting with a descriptive coding of the categories. The
findings were then discussed to make the final summary on the basis of which a future
research agenda is proposed.

3. Results
3.1. Categorization, Registration, Preservation, and Valorisation of LPV and IFAB

In general, in order for a local indigenous breed to be recognized it has to possess
some particular characteristics that distinguish it from other conspecific breeds, it has to
transmit these characteristics to the next generations, and it has to originate by natural
selection instead of anthropogenic selective breeding [14]. It should be also pointed out that
recognition of LPVs and IFABs in European Union (EU) countries conveys their recognition
by EU regulations and depository as well. Thus, local regulations have been adopted by
the EU, supporting the recognition in a worldwide context. For instance, according to the
Ministry of Agriculture in Bulgaria, there are lists that categorized the farm animals in
many sections concerning their indigenous characteristics [16]. In Greece, the recognition
of IFAB is delimited through laws and decisions of the Ministry of Rural Development
and Food. Public organizations also undertake recognition and conservation initiatives,
such as the operation of the Greek Genebank (https:/ /ipgrb.gr/greek-genebank/), which
is the coordinating executive body for the protection and conservation of the plant genetic
resource, safekeeping a large number of LPV and wild relatives. The situation in non-EU
countries is similar with local regulations that however have not followed the intended
ones by EU, e.g., in Serbia, the Ministry of Agriculture has adopted the regulation, which
includes the list of genetic resources of domestic animals [17]. It describes how to preserve
the genetic resources of domestic animals, as well as the list of endangered indigenous
breeds and breeds that constitute animal genetic resources in Serbia.

Non-governmental organizations (NGOs), such as Aigilopas (www.aegilops.gr), which
operates in Greece as a network for biodiversity and ecology in agriculture, occasionally
provide the required data for these recognitions. This organization is the reconstitution
of the Conservation and Exchange Network of Local Varieties of Plants and Indigenous
Animal Breeds of the Laboratory of Ecological Practice of Thessaloniki, an official body,
which was active throughout the 1990s, with the main activity of promoting ecological
geology in Greece continuing its actions to this day. This organization is a member of
the Pan-European movement “Let’s Liberate biodiversity” for the freedom of seeds and
the Pan-Hellenic movement against genetically modified organisms. In addition, the
alternative community of Peliti (www.peliti.gr) is actually a company, which aims at the
collection, preservation, and dissemination of traditional varieties. The role of NGOs is
quite important toward this scope in other countries as well. Many NGOs in Transylvania,
Romania, are working on locating, preserving, and promoting local varieties. As a result,
“seed houses” have been set up to facilitate seed exchange. Some of the activities that
take place include locating, collecting and preserving traditional seeds, organizing seed
exhibitions as well as raising public awareness for the importance of this genetic heritage
and its benefits from its maintenance and development [18]. In Romania, the phenomenon
of the loss of local plants in the vegetable sector was observed due to the old age of the
smallholders. All this was strengthened with the aid of many NGOs, and the simultaneous
creation of seed houses. Thus, the exchange, supply, and preservation of traditional seeds
could be performed easily with direct access to the cultivators at any time [19].

In summary, the importance of preserving the general resources of the indigenous
traditional varieties and breeds is reflected in the following proposals. First of all, one must
realize that local/traditional breeds contain disease-resistant genes that are necessary to
maintain the viability of animal production systems [9]. It is additionally worth mentioning
that, according to Kebede [20], local breeds can compete with improved breeds, even in
terms of productivity. This finding has been verified by studies on indigenous breeds of
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farm animals. Moreover, genetic diversity within domesticated species makes indigenous
breeds necessary in a genetic selection and adaptation point of view.

Apart from adaptation, the downgrading of IFAB’s values is affected by economic
development, policies, and market competition. As a result, many of these breeds are in
danger of extinction. However, indigenous breeds can be protected and will continue to
contribute to the multifunctional production systems and local short value chains that
operate through the use of appropriate measures promoted by agricultural agencies. The
appropriate measures that would be suitable to implement are the following. Firstly, it
is suitable to introduce management with a holistic character to make use of IFABs. In
addition, in the field of reproduction, the promotion and implementation of integrated
strategies can help to maintain IFABs. Using technology to create comprehensive databases
of sample populations or historical, socioeconomic, and field measurements could enhance
information on productivity and quality characteristics. While at the same time advertising
through multimedia campaigns would help to make the public aware of the benefits of
IFABs. Last but not least, the role of information, education, and the creation of important
networks among farmers, who deal with IFAB breeding, is very important to trigger and
implement a system of naming and/or certification of agricultural products [21].

3.2. Economic, Ecological, Cultural, and Social Value of IFAB and LPV

Conservation of biodiversity is recognized as a priority by FAO, EU, and UN policies,
contributing to the basis of a balanced daily life in all societies and biological levels. In
the Convention on Biological Diversity, Roosen [22] states that members recognize the
intrinsic value of biodiversity and also the importance of biodiversity for the evolution
and conservation of biosphere systems. Moreover, the assessment of biodiversity can be
combined perfectly with the participation of the economic and biological resources of a
society. In addition, biodiversity could be described as an important assessment tool for
well-targeted and calibrated financial incentives [22]. As Schopke and Swalve mentioned in
their study [23], biodiversity is of great ecological importance providing economic benefits,
ecosystem services, as well as holistic benefits, such as the preservation of the cultural
heritage and tradition of a particular region. Therefore multifunctionality, resilience and
vulnerability, territorial development, and social innovation, are basic concepts toward
an integrated development framework for rural areas where local breeds are used as
development resources [24].

Concerning the economic field, the value of LPV/IFAB and their products is occasion-
ally remarkable. Globally, there are many examples of breeds that produce high-quality
products, contributing effectively to their preservation. Several efforts are being made to
enhance the value of species for each breed, as well as to enhance the production levels
of each breed. This can be a more realistic strategy for breeds belonging to species that
dominate certain highly productive markets, such as in racing horses. It makes sense to
increase breed immutability when breed products gain a market premium, as producers
receive higher monetary returns [4].

Local products originating from specific breeds are also of high importance aiming to
enhance IFAB. For instance, in Greece breeders consider the volume of milk production to
be an impediment to the composition of milk. This is because farmers are mainly rewarded
according to the volume of their production. Unfortunately, only a minimum acceptable fat
composition is defined in sheep’s milk, without taking into account the fat/protein ratio
of milk [25].

It should be emphasized that the sheep sector is of particular importance for Balkan
countries and can equally contribute to sustainable development, including employment
and income, to large parts of the rural population [26]. A typical example is the study of
Lianou et al. [27], in Greece, which investigated sheep and goat breeds present in small
ruminant farms and evaluated possible differences between those breeds. The results of
this project show that in a country where sheep and goats constitute a large part of the
agriculture sector, genetic improvement for mastitis resistance will contribute to better
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health and welfare of sheep and goats indigenous breeds and to increased productivity
on farms [26]. Another example is the Florina sheep breed originating from northwestern
Greece. This breed acts as a driving force in generating multiplier effects for other businesses
in the region, thereby helping the overall process of encouraging local entrepreneurship [28].
The produced milk comes from an area rich in tradition and culture, history, and natural
resources. With an aim to reflect all the above in products, consumers are expected to give
them high added value (Figure 2). Thus, the production of a branded, recognizable, quality
processed product will increase the importance of its own primary product and will ensure
benefits in the medium term [29].

ECONOMIC ECOLOGICAL
LPV/IFAB and their agro-products contribute The environment and climate determine the
directly to the farmer's economy uniqueness of agro-products derived from LPV
and IFAB
Value of LPV/IFAB and

their agro-products

CULTURAL

In many local societies, culture and tradition is
associated with LPV/IFAB and their agro-products

SOCIAL

Consumers want to know what they eat,
whereas producers are looking for ways to
display and promote their products

Figure 2. Schematic representation of economic value of IFAB and LPV as an example of a Greek
indigenous animal breed.

Similarly, the Epirus Greek breed of mountain sheep produces milk high in fat and
protein, reared in several mountainous areas. Its milk is quite important and has great
value, widely used by the cheese industry for production of PDO (protected designation
of origin) products such as feta cheese. This particular milk from this sheep breed of
the mountainous Epirus, is not used as raw for human consumption. Its destination is
exclusively intended for the production of cheese. It is worth mentioning, that the excellent
adaptation of this breed to the adverse environmental conditions of the area, makes it
irreplaceable for this husbandry [30].

Generally, sheep production systems have multiple effects on the socioeconomic activ-
ity in the Balkan countries cross-border area [26], with many prospects for the indigenous
breed sheep products with a decisive role in many sections of the local societies [31]. Cul-
ture, customs, and tradition are characteristics of societies that go hand by hand with the
preservation of IFAB and LPV and the promotion of their products. It is thus necessary to
ensure the production of local and traditional products with high quality, that will have the
special characteristics of the region (biodiversity of aromatic plants and herbs of the region,
beneficial fatty acids, etc.) and which will be associated with the name of the region. Last
but not least, the development of agrotourism is important to highlight the area of origin
and breeding, in order to develop the local economy [31].

Regarding other Balkan countries, apart from the financial incentives given by states, it
was observed that the breeder who has the right information in relation to the conservation
of IFAB is more willing and at the same time prefers to become involved with the rearing
of local animal breeds. All this is strengthened by the combination of both the reduction in
bureaucracy and the utilization of IFABs in the market [32].
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Regarding local breeds of other animals, studies on cattle breeding are also worth
noticing. Indicatively, Radovan et al. [33] in their study assessed the biodiversity level in
selected local cattle populations that were considered important animal genetic resources in
Slovakia in the context of the sustainable management of food resources in the Baltic region.

Concerning plants, there is a great interest to produce LPVs such as sweet cherries in
Croatia, where the new and young producers are directed to the cultivation of indigenous
varieties. The seven local cultivated varieties of sweet cherries are preferred by producers
and their production is limited to certain geographical areas, where they are produced
traditionally providing high-quality products. These varieties get their name from the place
names of their production area [34].

Another study, which concerns also variety of cherries, was carried out on 22 local
cornelian cherry (Cornus mas L.) genotypes, which were grown northwest of Bosnia and
Herzegovina [35]. The aim of this study was to provide information on the diversity of
genetic resources of local cornelian cherry in the area of northwest Bosnia and Herzegovina
and how this variety constitutes a valuable source of natural bioactive compounds and
gene stock for breeding programs.

Moreover, a study of Udris et al. in Romania [36] about tomato, which is an important
vegetable cultivation in Balkans, focused on the analysis of the genome variation for eight
local tomato varieties using next-generation sequencing technique. These varieties were
used as a case study to determine which genotypes might be suitable candidates for future
breeding of tomato varieties resistant to Verticillium species and the findings of the study
can be used to create novel tomato varieties adapted to the ever-changing environment.

Other studies involving plants are found in the Italian region. Specifically, in the study
by Basile et al. [37], which deals with traditional apricot breeds grown in Campania, the
Italian region with the highest number of traditional varieties. In this study, several apricot
cultivars were evaluated and characterized using agromorphological and pomological
traits as well as fruit quality parameters. Qualitative traits were sufficient to distinguish
landraces, with a suitable distribution of the assessed traits. There were also some notable
and highly present phenotypes, which were important drivers for the differentiation of
the cultivated apricot material at a regional scale. An additional study related to the local
varieties of the Italian region and specifically the Abruzzo region (Southern Italy) is that of
Stagnari et al. [38]. These researchers worked on the local sweet pepper ecotype, Altino.
This crop is one of the most cultivated and economically important in the Mediterranean
basin, where the Altino ecotype is characteristic of the Abruzzo region (Southern Italy),
in the province of Chieti, and is known for its air- or sun-dried fruits, which they are
commonly used in many typical culinary dishes and as a spice after grinding.

Following production process, in the context of the promotion of agri-food products
but also of the tourist exploitation, it is important to explore agri-food and traditional
processing of local products. The local agricultural products of several geographical areas
within the Balkans are of high quality. The products derived from viticulture are worth
mentioning, cherry cultivation as well as aromatic and medicinal plants. Traditional wine
and raki have been ranked among the best of their kind in several areas and beyond
alongside other local products, such as cheese, meat, oregano and jams [39]. The main
scope of local products related tourism is the target to develop agrotourism by highlighting
the area of origin and breeding, in order to stand out the local economy [31].

Indicatively, the Istria Regional Business Plan represents an action plan to achieve
tourism sustainability in Croatia. Characteristics of this project support the emphasis on
the cultural and historical authenticity of the region, the encouragement of the develop-
ment of selective forms of tourism, the promotion of economic development through the
organization of tourist visits to the authentic areas of Istria and of course the possibility of
utilizing indigenous gastronomy in the context of socioeconomic sustainability. A study,
held at the Days of Fresh Olive Oil event in Vodnjan, found that it is important to organize
gastronomic events in the context of the sustainable development of tourist destinations
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by local producers of original tourist products and equally important are the indigenous
products and dishes preserved in their original environment and form [40].

Furthermore, wine tourism can be a very attractive and promising holiday experience
for consumers. According to a study conducted in eight Greek catering groups with British
wine consumers, it emerged, inter alia, that local varieties and specific grape-growing areas
can entice consumers especially with high expectations and without financial constraints.
Therefore, farmers of local wine varieties as well as wine producers should focus on
marketing strategies, which will be directly targeting consumers with activities, such as
tastings, and focus on tangible rather than intangible characteristics of wine [41]. In the
last 20 years there has been a shift toward local indigenous grape varieties. This is due
to the fact that winegrowers aim for the uniqueness of their products, both in taste and
quality [42]. At the same time, in other Balkan regions such as Montenegro, considering
the cultivation of the vine, ancient practices are observed in local varieties coexisting with
modern viticulture. This fact reinforces the traditional method of cultivation with respect
to the environment, thus giving the opportunity to explore processes that increase genetic
diversity offering also a touristic destination to visitors [43].

In addition, the utilization of traditional rural buildings for the sustainable develop-
ment of rural tourism in mountainous areas gives a positive feeling. During the summer
months farms are used to raise local animals for the production of traditional local milk and
local meats. This effort by local breeders is a pole of attraction for tourists as well, due to the
traditional way of producing the agro-products in the local areas [44].On the other hand,
the COVID-19 crisis is responsible for various limitations in daily life. However, consumers
seem to not have changed their positive attitude and perception of traditional products,
although not sufficiently promoted abroad, which remains a significant disadvantage for
their development [45]. They believe that these foods have many nutritional benefits, since
they were made from local raw materials and local food companies with a significant
economic impact on the regional economy.

Finally, it is worth mentioning that in the context of “sustainable living” approaches
to development, local livestock farming is an important contributor to rural prosperity and
poverty alleviation [8,46].

3.3. Impact of the Environment on Products Derived from LPVs and IFABs

Not only environmental but also climatic conditions change over time. The ability of
an animal population to adapt to these changes is directly related to its genetic diversity.
Therefore, if diversity is threatened, particular management strategies should be designed
and implemented. These measures are directly related to the biodiversity conservation
and sustainable use [4]. Toward this scope, the expansion of organic farming requires local
varieties that are better adapted to harsh environmental conditions [18].

The preservation of the indigenous breeds is critical for the enhancement of the genetic
biodiversity but also important for the cultural heritage. Moreover, it can enable farmers
to select suitable genetic resources, to develop new genotypes that will co-respond to
ever-changing climatic conditions and also to market and society needs and expectations
(e.g., in terms of sustainable food production and food security) [27].

Not all the breeds, which are in danger, show the same conservation value [4]. For
instance, Greek breeders, in order to produce traditional local cheese products, must
consider the photoperiodism and the seasonality in the reproduction of the Greek native
sheep and goats. Due to the above factors, milk production is detected only at certain
times of the year. Sheep milk is an important ingredient for many Balkan cheeses, which
are financially significant with consistently high demand throughout the year. Usually,
this effect is related to the fact that has to do with birth rates and milk production at very
specific times of the year [47].

Also, there are significant differences not only between the breeds, but also between
individuals of a particular population, in terms of the number of follicles that usually
rupture in each estrous cycle. Therefore, a simple method of increasing the number of
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ovaries in a flock of sheep or goats is the systematic choice in the direction of polygamy.
A typical worth-mentioned example is the case of the Merino sheep breed, in which the
characteristic of a high ovulation rate has been shown to be determined by a single gene
(the “F” or Booroola gene). Henderson and Robinson mentioned that this genotype can
be used to increase the number of ovulations in any sheep population. In this way, an
additional ovulation per ewe can be achieved in a herd [48]. Meat from IFAB in Turkey has
been found to occasionally have significant differences in the quality characteristics of the
cholesterol content, or in color, pH, water holding capacity, indicating the quality value of
local breeds despite the low quantitative productivity [49].

In the flora section, vitamin C is one of the important ingredients that the farmer wants
to be present in the products he produces. There are many researches where their purpose
is to identify the content of this ingredient in herbal products. As an example, we mention
that in some autochthonous grapevine varieties (Vitis vinifera L.) in North Macedonia [50],
in fruits of autochthonous cherry varieties Dalbazlija and Dolga shishka from the region of
Ohrid [51], in indigenous pears in Northeast Bosnia [52], a high content of vitamin C was
observed. This fact works positively for the farmers since, combined with the application of
other parameters, very suitable quality products are received. All this, of course, confirms
our assumptions that indigenous plant varieties under proper cultivation care are possible
to give products with the best possible quality characteristics.

Moreover, during research carried out in areas of Montenegro on native wild varieties
of pomegranate, remarkable conclusions were reached. The quality of the soil where
the specific plants grow directly affects the content of important components present in
pomegranates as a fruit and by extension in the prepared juices. The report of this case
is interesting because the specific varieties can grow well in the specific soil and climate
conditions, aiming for the best quality in the final product [53].

The River Timok region and Mountain Svrljig region in Serbia were samples for
conducting research aimed at identifying any different data on autochthonous medicinal
and ritual plants. Although the reference plants in both cases were the same, the results
obtained were interesting. Initially, women were the ones who preferred to use herbal
medicinal products of autochthonous plants. However, the interesting result of the study
was that for the same diseases and ailments each region used different plants and not
the same ones. This of course confirms the assumption that each local plant grows by
acquiring components, which are measured in its products, depending on the soil and
climate conditions that exist in each area at the maximum degree of its quality [54].

3.4. Sustainability Assessment of Local Agro-Products

The life cycle of a product refers to the main activities that take place during its
production process life, in a “farm to fork” point of view. LCA (life-cycle assessment) is
defined as the process of assessing the environmental burden associated with a product,
process, or activity, through the identification and quantification of energy and materials
used and released (as waste) into the environment. The aim of the LCA is to identify the
points of the system where ecological improvements can be made [55].

Regarding animal husbandry, pig production systems, even when using local breeds,
may cause environmental impacts at the upper permissible limits [18]. The emissions
are related to the consumption of grass and the mitigation of the effects through soil
C sequestration. Especially in some studied breeds in Slovenia, the acidification potential
was higher for pigs of the indigenous Krskopolje breed due to the high dietary content of
crude protein in the amount of feed. So, it is suitable in the cases of extensive pig systems
based on pig foraging in grasslands to account for soil C sequestration and emissions
associated with grazing and foraging.

On the other hand, in the context of circular bioeconomics, research has demonstrated
that the quality characteristics of wine by-products, especially from the traditional PDO
grape varieties of the Ionian Islands, may have a decisive contribution to a possible by-
product management plan for a circular bio-economy, and can be used to strengthen
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food business sectors, pharmaceuticals, cosmetics, cooking, animal feed and many other
industries [56]. Schmitt [57] concluded that after sustainability evaluations in 14 products
it appears that global products are in the last place in terms of sustainability, while in the
first places of the ranking there were local or intermediate products. Areas that stood
out were mainly in health and socioeconomic dimensions, especially in the aspects of
care and connections with the territory, such as biodiversity, animal welfare, governance,
or resilience.

3.5. Public Perceptions regarding IFAB and LPV and Their Agro-Products

Increasing consumer awareness is necessary in order to take a step forward toward
conservation of indigenous breeds. Preserving an indigenous breed can play an important
role in consumer demand [58]. A survey of European countries including Balkan countries
as well, explored whether innovations in traditional pork products support the welfare of
pigs bred in each country. The investigation involved two pillars. Firstly, the willingness
of consumers to pay for such products and secondly the evaluation of their satisfaction
always relating to traditional pork products. The results confirm the value of traditional
local products, as consumers chose them rather instead of the innovative ones that are
enriched with additional ingredients [59].

Additionally, in northern Greece consumers’ perceptions of the value of their country’s
certified foods were examined, with a geographical indication (GI), including some LPV
and IFAB products, among a sample of 433 consumers. Research evidence suggests that
consumer ethnocentrism acts as a precursor construct for positive consumer attitudes
toward food products with a geographical indication. GI products seem to compete with
other types of products that are differentiated in terms of quality, such as sustainable
foods (e.g., organic, animal welfare, fair trade, etc.), for a market share in the same market
niche. In addition, the profile of the typical Gl-certified food consumer resembles the
typical profile of a more food quality conscious consumer, i.e., educated, female, and
relatively younger.

Interestingly, farmers’” age plays crucial role regarding IFAB and LPV, and their agro-
products. Young consumers represent an important part of society in relation to traditional
food products. A survey conducted in 7 European countries, including Greece, Bulgaria,
Romania, Slovenia, Croatia, examined the attitude of 836 European adults aged between
18 and 30, consuming local and traditional products. The results showed that young people
have a positive view of local and traditional food products. This study shows that there is
a need for more focused promotion strategies depending on the profile of each consumer,
avoiding horizontal approaches [60]. Of course, safety and quality of agro-products can
regulate the perceptions of the consumer. A similar survey in Albania and Kosovo analyzed
this statement [61], which although did not specifically address food produced from LPV
or IFAB, the results showed that in both countries domestic food was considered safer,
as well as of higher quality, than imported food. It is worth mentioning that women and
better-educated consumers were the ones who used information on food safety, apart
from information such as expiration date, reliable food brands and clear and transparent
communication of country of origin or local origin [61], whereas of equally important role
for consumer preferences is sensory quality [62].

3.6. Certification-Marking-Label of LPV and IFAB Agro-Products

The European eco-label, in relation to the certification and promotion of sustainable
tourism, can play an important role for local communities but also for tour operators in the
areas with such a scheme. It is suitable that non-governmental organizations specializing in
environmental protection and consumer organizations are actively involved in informing
and raising public awareness about eco-labeling. This can be achieved through promotion,
information, and education actions at the national and not just local levels [63].

Consumers usually trust local food labels, showing interest and support local food
chains by consuming local products [64]. However, they encounter difficulties in finding
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and communicating with local producers, whereas they insist that the use of a label on
the products is very important, since in that way they can see the region of origin and the
identities of all the other local products [65]. Labels can be regulators of the acceptance of
the product by consumers. In the case of conventional products, the information that was
provided affected adversely consumers’ perceptions and expectations whereas informa-
tion about local, traditional products significantly increased the desire and expectations
of consumers [62].

On the other hand, there are farmers with increased awareness who implement al-
ternative production systems. Producers are characterized as the “consumers” of genetic
material, but their motivations are behavioral or psychological and not just related to
profit maximization. In addition, they are informed about market conditions and produce
products of similar concerns, for example, certified products [66].

The concept of cooperation is an important tool in everyday rural life. Small bottlers
have minimum benefits, as they have no contact with large retailers. In order to address
this inequality in rural society, farmers need to apply verticalization methods and become
familiar with the many roles in a highly competitive market. They have to become, at the
same time, agronomists, conservators, processors, traders, and sellers [67]. Factors that can
influence the improvement in farm units are land leases and the advanced age of farmers.
However, in terms of cooperation, the creation of cooperatives and the organization of pro-
ducers within them are very important steps. With the support of these structures, farmers
will be able to have better access to credit and financing or even subsidies. Cooperatives
can also set up special training programs to educate and inform farmers relevant to their
professional skills [68].

Moreover, a promising strategy for the conservation of endangered breeds is for
producers to claim that the name of their farmed animals is related to their place of origin.
This initiative could contribute to the long-term conservation of these animals [69]. Niche
marketing can encourage breeders to maintain their entire ecosystem. For example, on
the Greek island of Mytilini, the dairy agro-product Ladotyri can help local Lesvos sheep
breeders to gain higher prices and prevent its conversion for another purpose [70].

Eventually, an important step for a country is to develop a national conservation
program for the genetic resources of animals bred in specific areas. This initially requires
an overview of animal production systems across the country, including the species and
breeds involved in providing different livestock functions [4]. To achieve these goals,
proper planning is required and implementation of breeding goals, which should take
into account functional characteristics, especially when there are specialized markets or a
market that may be spatially fragmented [22]. Supporting rural development, combined
with ensuring food safety, are important steps in strengthening livestock. At the same time,
addressing the growing demand for livestock products, meeting the changing demands of
consumers, and minimizing the threat of animal diseases can enhance the sense of safety
and security of the products. Finally, the conservation of biodiversity and environmental
integrity, as also the fight against hunger and poverty, can be a challenge for every country
to bring about a significant change in the daily life of society [4].

4. Discussion

Our research, which anthologized some of the most recent studies that have been
carried out on the conservation and sustainable value of biological diversity, revealed that
the interest in the investigation of plant and animal biodiversity is constantly growing. The
development of a biodiversity observatory for recording registered IFABs and LPVs in the
Balkans that can be freely accessed would be beneficial, helping increase the added value
of local products. The production of high-quality products of local varieties and breeds
ensures higher market prices, which constitute a key driver for a sustainable and resilient
agricultural sector that focuses not only on productivity but also on the conservation and
valorization of biodiversity.
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Interestingly, despite low rates of productivity, LPV and IFAB are particularly resilient
and tolerant to the geoclimatic conditions of their growing and rearing areas, as well as
to various pathogens and even climate change effects. At the same time, their transition
to organic standards is easier with fewer requirements. Their products, especially when
combined with agritourism, can be of great importance to local economies, also contributing
to ecosystem stability. Nevertheless, it is worth noting that the consumption of locally
produced dairy and meat products is generally low, considering its significant potential in
the Balkan countries [25].

It is noteworthy that the safety and quality ensured by these categories of plant and
animal organisms are very important to the consumer. It should also be emphasized that
while consumers recognize the value of IFABs and LPVs as a safer source of higher quality
agricultural products, they would expect better promotion of these products. Together
with the consumers and farmers of the Balkan region, it is found that they are willing to
invest and show their preferences for local IFAB and LPV products in terms of conservation
and sustainability if they are intensively recognized and certified by local or community
regulations. Ecolabelling could be a promising strategy for this purpose, according to
consumer perceptions. Most Balkan countries have created and implemented regulations
and have given financial support for the recognition and maintenance of IFABs and LPVs.
Nevertheless, there is always room for improvement and evolution from a sustainability
point of view.

Thus, perspectives future perspectives of local breeds and plant varieties should not
only be limited to conservation units from an ecological and sustainable point of view but
also to their economic value under particular circumstances.

5. Conclusions

In conclusion, in Greece, as well as in several areas of the Balkans, a wide variety of
IFABs and LPVs are hosted, which still play a crucial role in rural and regional development.
Interestingly, although there is strong public awareness of their sustainability, the need
for more intense labeling is underlined by consumers. Furthermore, the conservation
of genetic resources is of great importance for agrobiodiversity, ecosystem, and species
sustainability both locally and globally. Despite the recognition of the different breeds and
plant varieties from each country separately based on rules and local regulations, it should
be emphasized that conservation efforts must be conducted at the international level by
all Balkan countries. Particularly, toward this direction, an innovative and functional tool
would be to create a Balkan platform with all registered IFABs and LPVs that everyone
can access at any time, strengthening the local products’ value and also considering the
consumers’ knowledge perspective.
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