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Abstract: The adoption of rare, traditional crops represents a good example of enhancing functional
agrobiodiversity, not only to provide benefits for farmers but also for society as a whole. The study
outlined in this paper aims to verify how and under local social-ecological conditions the combination of organic cereal farming and growing of durum wheat landraces can be profitably applied.
Focusing on Sicily as one of the most developed cereal systems existing in southern Italy, the study deployed a comparison between data from the regional dataset by the Farm Accountancy Data Network
(FADN) and the data provided by the Association of farmers called Simenza. Thereafter, we used
a System Dynamics Approach (SDA) for a better understanding of the main drivers which will
most likely affect the profitability of the system in the medium and long term. The results clearly
demonstrated how the durum wheat organic system under investigation might still develop under
the push of an increasing relative economic advantage between standard varieties and landraces.
Keywords: food security; biodiversity conservation; dynamic drivers; social-ecological systems;
causal loop diagram
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1. Introduction
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Globally, agricultural production is undergoing marked changes because of rapid
shifts in consumer demands, input costs, and increasing concerns for food security and
environmental impact, especially under the current biodiversity loss and climate change
scenarios [1,2]. A growing body of literature has recently addressed the specific nexus
between food security and biodiversity conservation [3–5]. Many studies recognized that
there exist in the world successful social-ecological systems where a sustainable integration
between production and biodiversity conservation has been achieved. All such sustainable
systems share the principle of enhancing functional agrobiodiversity (FAB) to reduce the
reliance on synthetic inputs [4,6]. The adoption of traditional crops represents a good example of FAB generating multiple benefits (e.g., improved income from value-added speciality
products; future adaptive capacity and resilience to disturbances) [6]. Since the utilisation
of agrobiodiversity produces a flow of goods and services, which may have a market value,
the generic term “genetic resources” has come into common use, highlighting that getting
a return from biodiversity is possible and desirable [7]. However, there is a paucity of
studies explaining how, especially in developed countries, the new biodiversity-based,
social-ecological systems can actually generate desirable outcomes.
In an attempt to reduce this gap, the study outlined in this paper wishes to contribute
to the debate regarding functional agrobiodiversity by presenting an individual case of
social-ecological landrace system which is being developed in Sicily.
Occupying 66 per cent of the land area of the Island, the Sicilian agriculture sector
is of fundamental importance for the economic development of rural communities. Durum wheat represents one of the most important crops in terms of cultivated area and the
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number of farms involved (264,525 ha) [8]. At the same time, organic agriculture represents
a widespread and consolidated strategy to combine improvement in environmental sustainability with profitability and competitiveness issues at the farm level. Statistics published by
the National Information System on Organic Farming—SINAB [9] have demonstrated that,
in the 2019 year, Sicily was the largest area among Italian regions for the area under organic farming, with a total of 370,622 hectares (of which 50,828 hectares under cereals,
representing 15.3 per cent of the total area under cereals in Italy). This surface counted
for 25.8 per cent of the total agricultural area of the region. In addition, 10,596 operators
were involved; 75.0 per cent of whom were farmers, and the rest were mostly processors [9].
Sicily is also considered as one of the ten Mediterranean regional plant diversity
hotspots [10–12] not only in terms of total species richness but also, and especially, for the
high number of endemics (321 according to Raimondo et al. [11]).
The Sicilian plant biodiversity includes many species of crops, vegetables, orchards and
wild plants for food use. For example, there are 55 ecotypes of durum wheat and bread
wheat featuring great adaptability to the semiarid climate of Mediterranean areas. Moreover, in Sicily, it is possible to find a variety of agro-ecosystems with a great value of
biodiversity where there exist many species, cultivars, and accessions, which are an expression of climate, environment, tradition and culture of the local agriculture [13]. Zeven [14],
regarding landraces, suggested the following agronomic definition: “an autochthonous
landrace is a variety with a high capacity to tolerate biotic and abiotic stress, resulting in a high
yield stability and an intermediate yield level under a low input agricultural system”. According to Spadaro and Negri [15], meanwhile, “landrace should be defined as a variable population,
which is identifiable and usually has a local name; it lacks formal crop improvement, is characterized
by a specific adaptation to the environmental conditions of the cultivation area (tolerant to the
biotic and abiotic stresses of that area) and is closely associated with the uses, knowledge, habits,
dialects and celebrations of the people who have developed and continue to grow it”. Among Sicilian
traditional crops, there are several landraces [16] of wheat which were selected and widely
grown by peasants in the first half of 20th century [17] before the replacement with more
productive modern cultivars began [18]. In the following decades, in fact, some specific
characteristics of the locally adapted landraces, such as plant height, general late maturity,
and low harvest index, limited their cultivation to a few marginal areas [19]. Their current
existence is the result of the great joint conservation efforts by researchers and farmers.
Today there are 19 landraces of durum wheat (locally also called “ancient grains”) [20],
such as Perciasacchi, Russello and Timilia reste nere (according to SIAN—Italian National Agricultural Information System [21] the other varieties are: Biancuccia, Bidì -synonymous Margherito, Bivona, Capeiti 8, Castiglione glabro, Ciciredda, Faricello, Francesa, Gioia, Martinella, Paola,
Perciasacchi, Russello, Sammartinara, Scavuzza, Scorsonera, Timilia reste bianche, Timilia reste
nere and Tripolino), which have been counted in the specific Section for conservation varieties of the National Register of varieties of agricultural and vegetable species kept by
the Italian Ministry of Agriculture, Food and Forestry Policies—MiPAAF (the genetic resources listed in the Register are kept under responsibility and control of public authorities;
such resources are not subject to an intellectual property right, or other right or technology
which can limit access or multiplication by farmers).
In this regard, it should be recalled that this specific Section was established in Italy
after the importance of conservation varieties was recognized by two specific European
Commission Directives. The first was the Commission Directive 2008/62/CE, which provided “for certain derogations for acceptance of agricultural landraces and varieties which are
naturally adapted to the local and regional conditions and threatened by genetic erosion and for
marketing of seed and seed potatoes of those landraces and varieties”. The second was the Commission Directive 2009/145/EC, which provided “for certain derogations, for acceptance (in
the Common Catalogue) of vegetable landraces and varieties which have been traditionally grown
in particular localities and regions and are threatened by genetic erosion and of vegetable varieties
with no intrinsic value for commercial crop production but developed for growing under particular
conditions and for marketing of seed of those landraces and varieties”.
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Thus, specific rules for the registration, certification and marketing of the seed material from these varieties were issued at Italian level (Legislative Decree No 149 of
29 October 2009 [22], in implementation of Directive 2008/62/EC; Legislative Decree No
267 of 30 December 2010 [23], in implementation of Directive 2009/145/EC).
In addition, the Law No. 194 of December 1, 2015 [24] regarding “Provisions for
protection and enhancement of biodiversity of agricultural and food interest”, gave farmers
who produce seed varieties entered in the National register of conservation varieties,
in the places where these varieties have evolved their characteristic properties, the right
to sell directly and locally seeds or propagating material related to these varieties and
produced on the farm, as well as the right to free trade within the National Network of
Biodiversity of agricultural and alimentary interest, as governed by the above-mentioned
Legislative Decrees.
All this shows that, even though value chains of “ancient grains” and conventional
cultivars have common ground rules, they are distinct because of the characteristic properties of conservation varieties. The registration of these latter in the National Register
for conservation varieties is free of charge and can take place by request of public bodies,
scientific institutions, organisations, associations, individual farmers, after the positive
opinion of the relevant Region [23].
In such a context, the non-profit association called “Simenza—Cumpagnìa Siciliana
Sementi Contadine” was founded in February 2016 to bring together people (farmers, breeders, processors, advisors, communicators, researchers, chefs and other stakeholders) who
share an interest in protecting and enhancing the huge heritage of Sicilian agrobiodiversity,
without forgetting to emphasize the regional and local traditions, knowledge, food and
wine culture and even linguistic expressions (many custodian farmers, informally grouped,
had started to produce landraces since years 2000; for this reason we have considered data
starting from 2013).
This paper aims to explain the reasons behind the development of the organic supply chains based on the conservation and enhancement of the Sicilian landraces of durum wheat. Specifically, the core work of the research will focus on the study of the role
played by Simenza in promoting an even more profitable and sustainable economic system.
Lastly, a System Dynamics (SD) simulation model will be presented to represent the relationships between the most relevant determinants affecting the regional organic farming
system as a whole.
The research questions that need to be answered include: What are the main drivers
which affect the adoption and increasing value of the Sicilian landraces of durum wheat?
How do these drivers interact with each other in influencing farm profitability? Does the
return to Sicilian "ancient varieties" of durum wheat represent a win-win strategy to meet
the needs of local farmers, as well as of biodiversity conservation?
This paper is structured as follows: Section 2 below will focus on the Materials and
Methods used in this study. Section 3 will describe the main results, and Section 4 will
outline the discussion. Findings will demonstrate that, in the current historical moment of
crisis for many local economies, the Simenza association is contributing to the economic
value of Sicilian landraces of durum wheat, which is increasingly recognised.
2. Materials and Methods
The study outlined in this paper used a mixed-method (or triangulation) [25,26] based
on different methodological techniques considered useful in light of the research questions.
To gain an in-depth understanding of the role of Simenza Association, a case study
approach was adopted, assuming that it was most appropriate in examining the holistic
and meaningful characteristics of an “event” within its real-life context [27,28]. The choice
of using this type of empirical inquiry, moreover, appeared consonant with the research
aims because the boundaries between the area of influence of Simenza and the context
were fuzzy.
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In addition, because capturing changes in a transition process requires a dynamic
perspective, an SD simulation approach [3,29–32] was used to manage the complexity
associated with the several tangible and intangible properties of the social-economic system.
The SDA is in fact a methodological tool suited to study and manage complex systems
characterized by feedback mechanisms. These can be considered as interconnections
describing the self-organisation of the sustainability-related system; in other words, how it
changes, adapts, and reorganises itself in response to the environment, including policy
and decision-making processes [33–35]. In operational terms, a Causal Loop Diagram
(CLD) was drawn using the Vensim PLE 7.2a software to visualise the complex array of
feedback loops in the system.
Analyses were performed by collating and processing data from official statistics at
the national and regional level [8,9,36]. Regarding statistics sources, FADN was established
in 1965 (Council Regulation EEC/79/65). It is an annual sample survey carried out in
all the Members States of the European Union to monitor farms’ income and business
activities and to understand the impact of the measures taken under the Common Agricultural Policy. The FADN is the only source of microeconomic data based on harmonised
bookkeeping principles. It is based on agricultural holdings whose size is considered commercial. The applied aims to provide representative data according to three categories: region, economic size and type of farming. The informative basis was complemented by
social-economic data from a group of farms belonging to Simenza. These farms were not
selected based on a real sampling technique, but the choice was necessarily limited to those
which kept accounts and were available to provide data.
It should be considered that today Simenza comprises 181 firms associated, of which
129 are farms, 13 are mills, 10 are bakery, 3 are small-medium pasta-factory and the rest
are another type of business (Table 1). Members are distributed throughout the Sicilian
territory (Figure 1).
Table 1. Simenza members (2020).
Type of Business

Number

Farms and livestock breeding
Mill
Pasta factory
Bakery
Seed processors
Hotel & Restaurant
Others (chefs, bloggers, association, etc.)
Total

129
13
3
10
2
8
16
181

As far as landraces of durum wheat are concerned, data regarding yield and selling price were collected from the group of Simenza farms by means direct observations.
Specifically, data came from 38 farms in total observed over the period 2013–2017 (with
an average of 27 organic farms per year on a total of 137 cases from Simenza association)
(Table 2). Given the difficulties in collecting costs data referred to landraces cultivation,
i.e., excluding non-specific costs such as overheads, these costs were estimated from data
of only the three farms which were able to provide a robust informative basis.
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Figure 1. Map of Simenza members (2020).
Table 2. Number of observations per year.

FADN
Sicily
Simenza

2013

2014

2015

2016

2017

Total

61

43

55

57

66

282

34

34

34

15

20

137

The data related to standard varieties were extracted from the publicly available FADN
Sicily database. Specifically, data came from 129 farms observed (Figure 2) over the period
2013–2017 (with an average of 56 organic farms per year on a total of 282 observations).
This informative basis included the production cost data.

Figure 1. Map of Simenza members (2020).
Table 2. Number of observations per year.
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Total

61

43

55

57

66

282

34

34

34

15

20

137

The data related to standard varieties were extracted from the publicly available FADN
Sicily database. Specifically, data came from 129 farms observed (Figure 2) over the period

Figure 2. Map of observed farms (2020).
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To assess a possible relative economic advantage, the comparison between the two
above-mentioned groups was made in terms of Operating Margin (OM). OM value was
calculated, according to the Italian FADN methodology, by subtracting input costs (direct
expenses, farm use, other expenses) and the labour cost (related to workers and equipment)
from the Gross Output (which is equal to Gross Marketable Output plus Farm Use plus
On-Farm Processed Product) an increasing between standard varieties and landraces.
The application of the SDA started by considering the influence of three different
types of drivers, as shown in Table 3.
Table 3. Drivers influencing the regional landraces system.
Driver

Sub-Drivers

Structural features

Economic

Market

Legal
requirements

Variables

Social
Quality

Data Source

—Total area under durum wheat
in Sicily

264,525 ha

ISTAT, 2020

—Total Area under organic durum
wheat in Sicily

34,769 ha

SINAB, 2020

—Total Area under organic durum
wheat landraces (Simenza
Association

1,157 ha

Simenza Association,
2018

—Certified landraces seed price

1.5 euros/kg

—Price of conventional durum
wheat from standard varieties

219.62 euro/ton on average
in the period 2018–2019

ISMEA, 2020

—Price of organic durum wheat
in Sicily

388.81 euro/ton on average
in the period 2018–2019

ISMEA, 2020

—Price of organic durum wheat
from landraces
—Import flows of durum wheat
—Demand of products derived from
landraces

498.12 euro/ton on average
in the period 2013–2017

Simenza farmers

—Number of durum wheat landraces
entered in the National Register of
Conservation Varieties
—Area cultivated by custodian
farmers

Agrotechnology

Variables Value

Simenza farmers, 2020

2

SIAN, 2016

19

SIAN, 2020

20 ha (until 2017)
755.5 ha (2018)

Decrees of the
Ministry of
Agriculture

—Average Yield of durum wheat
landraces

1.94 t/ha on average in the
period 2013–2017

Simenza Association

—Average Yield of organic standard
varieties

2.57 t/ha on average in the
period 2013–2017

FADN Sicily database

Knowledge and
innovation transfer
(training, advisory
services,
information)

—Skills

Qualitative information

Acquisition and
use of information
(word of mouth,
herding behaviour,
internet)
Penchant for
innovation
Efficiency and
transparency of
control systems
Cooperation

—Trust of farmers in durum wheat
landraces

Qualitative information

Crop management
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3. Results
3.1. The Simenza Association as an Experience of Functional Agrobiodiversity
As noted above, Simenza is a non-profit association whose main goal is to increase the
value of Sicilian vegetal and animal biodiversity and particularly native wheat populations.
Among its multiple and diversified activities, it worth recalling the following [37]:

•
•
•
•
•

•

fostering cultivation, conservation, exchange, dissemination and increasing value of
Sicilian genotypes, specifically those of interest for agricultural and food sectors;
keeping the purity of such genotypes to reduce the risk of their extinction or genetic erosion;
raising the awareness of the institutions responsible for drafting, issuing and enforcing
rules and regulations in the field of agrobiodiversity;
the registration of genotypes in the National Register of Biodiversity of Agricultural
and Food Interest established by Article 3 of Law No. 194 of 1 December 2015
the promotion and support, also in collaboration with public and private organisations,
of educational and training initiatives, as well as research and development projects
on the Sicilian agro-biodiversity;
the adoption of a control system to guarantee compliance with a common product
specification “from farm to fork” and all this to protect both producers and consumers
(the key points of the product specification include: being a farm localised solely
in Sicily, being in line with the existing regulatory framework for organic farming,
growing only Sicilian ecotypes identified and kept at the Regional Experimental
Station of the regional Consortium for Graniculture in Caltagirone, located in the
province of Catania).

Farmers and other members to Simenza have their own legal personality and are autonomous in their commercial decisions. The so-called simenzini farmers own 2000 hectares
in total.
Landraces of durum wheat are traditionally grown in rotation: 2-years cereal-forage/
legumes, with faba beans, chickpeas, grass pea, lentils, etc. and longer rotation (3-years)
with typical Sicilian forage crops like sulla clover (Hedysarum coronarium L.).
When adopting landraces, farmers (simenzini or not) must basically respect the following rules:
1.
2.
3.

making use of only certified seeds produced by custodian farmers entered in the
National Register of Conservation Varieties;
taking all measures necessary to reduce contamination for other cereals (e.g., during
the phases of threshing, transport, storage, milling and packing);
following a system of traceability of raw materials that end up in the food chain, as
the one applied in organic farming.

Recently, along with an increasing number of landraces entered in the National
Register of Conservation Varieties, there has been an exponential growth in the number of
custodian farmers entitled to supply certified seeds. This trend was very encouraged by
Simenza as a stakeholder in the recognition process of the requests of registration conducted
at regional level (a regional Scientific and Technical Commission, which was set up in 2012,
is responsible for this process).
It is worth noting that Simenza association has already achieved other considerable outcomes. First of all, it performed the geolocalisation of the landraces distinguishing their
vocational areas, according to the indications left by some of the main researchers who
have dealt with the subject [18,38,39].
Even more importantly, Simenza played an important role in the development of a relational system which aims at bringing about social and political changes within the whole
food system. It is from this perspective that the association involved various economic and
social actors, to re-embed social relations within the market. In fact, the association was
fundamental in supporting farmers in on-farm biodiversity and applying the principles of
social agro-ecology (mainly organic, biodynamic, and regenerative farming), healthy food
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production, short supply chains, and ethics. Today around 85 per cent of the firms associated with Simenza is producing certified organic farming and some of them are adopting
regenerative and biodynamic farming practices. Food security and food sovereignty appear to be the two pillars inspiring the Association. Furthermore, from a rib of Simenza,
a spin-off formed by farmers, custodian farmers and processors was founded in 2019.
The intent was to create a basket of products according to the provisions of the product
specification. These products have to be controlled by a participatory guarantee system
as a prerequisite for the release of the brand of the Association, to protect and guarantee
both farmers and customers. The association in fact claims to want to “make people eat
well and at a fair price”. The action of Simenza has great potential to mobilize farmers,
consumers and other people in forming new relations. It is presumed that there are two
processes which contribute to this mechanism: the former is referred to the relational social
embeddedness, the latter is linked to structural mechanisms [40] in which the behaviour
and results of whole groups of people affect and promote a broader relational context, making possible many connections on the outside, as well as affecting the birth and diffusion of
new networks. Among these groups of people, there are the components of the Scientific
and Technical Committee inside the association, who are researchers and academics from
the most important research institutions present in Sicily.
Today Simenza presents itself as a point of reference for all those who wish to improve
the quality of products obtained from autochthonous certified genetic resources.
3.2. Addressing the Complexity of the Social Economic System
Figure 3 provides in one causal loop diagram an overview of the main feedback
loops identified in the system. At the centre of the diagram, it is possible to observe two
different stocks:
1.
2.

the area under organic durum wheat cultivated with standard varieties, which was
related to the plethora of potential adopters and currently equal to 34,769 hectares [9];
the area under durum wheat cultivated with landraces from certified seed, which was
associated to real adopters and currently equal to 1157 hectares, on almost 5000 hectares
estimated currently sown with landraces in Sicily (data provided by Simenza Association, 2018).

As it is shown on the right of the figure, the increase of the share of adopters was
linked to a general change in trust in certified landraces generating aa reinforcing loop (R1,
”towards product differentiation”) on the area cultivated by custodian farmers. The abandonment rate was conversely affected by another reinforcing feedback loop (R2; ’back to
organic undifferentiated product’), where there was a lack of cooperation. Some Sicilian
farmers consider, rationally or not, on-farm produced seed as reliable as that from certified
local varieties. They fear that seeds obtained in different environmental and agronomical conditions would cause yield loss. Moreover, the costs to buy seed would be added.
The adoption rate was also influenced by the virtuous accumulative effect on the trust of
farmers in landraces caused by the learning process supported by the Agricultural Knowledge Innovation System (AKIS). In this way the mechanism generated an improvement
in developing, specific farmers’ skills to grow landraces (R3).
The comparison based on the analysis of these two different groups (Simenza association and FADN Sicily) demonstrated for landraces an average value of Operating Margin
equal to 399 euro per hectare, while the same indicator for the standard varieties was about
130 euro per hectare (Figure 4).
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Figure 3. Causal loop diagram.

Figure 4. Comparison based on Operating Margin (OM), (average period 2013–2017).
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This advantage (Figure 5) is due to the higher selling price of a grain of durum wheat
landraces compared to the standard ones (an average of +82%). This sort of premium
price compensates for both the higher incidence of costs (+10%, due mainly to the higher
purchase price of landraces seed) and the lower yield (about −25%).

Figure 5. Comparison between economic indicators (average period 2013–2017).

Of course, this balance depends on simultaneous virtuous or vicious feedback loops
which would come from the trends in consumer demand and import flows of undifferentiated wheat, respectively.
4. Discussion
As above mentioned, adaptability and some valuable morphological and agronomic traits,
such as the resistance/tolerance to biotic and abiotic stress, make landraces an excellent
genetic material to improve the resilience of wheat tackling the limited resources available
in the marginal areas and in the organic agricultural systems [19]. Landraces represent the
real outcomes of on-farm biodiversity even though their yield is lower than modern varieties [41], and consequently, they require more consumption of natural resources (e.g., land
and water) to obtain comparable productivity.
This study has examined the perspectives of development of the social-economic
system created in Sicily around durum wheat landraces by the Simenza Association. Farmers belong to this association currently cultivate with landraces around 1160 hectares, but if
we wanted to project based on the number of durum wheat varieties conservation listed in
the Italian National Information System [20], we would estimate a potential cultivated area
of landraces that is going to reach in 2021 up to 6800 hectares. This will represent 19.5 per
cent of organic durum wheat area in Sicily.
4.1. The Main Drivers Affecting the Adoption and the Increase Value of the Sicilian Landraces of
Durum Wheat
The study has demonstrated the relevance of economic drivers along the supply chain
in generating changes in the system. The latter, in fact, is constantly expanding, year after
year, under the push of an increasing differential of the value of landraces (in terms of
Operating Margin) in comparison with other genetic resources. This finding cannot be
generalised in statistical terms, but it seems to indicate the presence of a very promising
niche market. In addition, it is consistent with what observed in the Italian market of
organic products from landraces, where selling prices of both raw and derived products
(flour, semolina, bread and pasta) are higher than prices of undifferentiated products.
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A recent poll by the Italian Association of mills and pasta factories (Italmopa) focusing
on the new bread consumption trends in Italy has also demonstrated that the organic
cereal derivatives market is in “good health". The size of the market is very interesting
since 84% of Italians habitually consume bread [42]. Furthermore, according to this poll,
the bread consumption is expected to increase according to specific orientations: 24% of
respondents preferring organic bread, 19% bread from "ancient grain" flours and 18% bread
from stone-milled flours.
4.2. Interactions between Drivers Influencing Farm Profitability
The balance between the fundamental drivers for farm profitability (selling price and
yield) depends on simultaneous interactions with other drivers being directly relevant to
the fields of agro-technology and social quality. Creating a causal loop diagram proved
useful to address the complexity of the system in its broader context. It has enabled us
to identify some specific leverage points at which policy instruments can be improved.
For instance, what clearly emerged is the crucial importance of leveraging farmers’ skills in
dealing with on-farm varieties conservation. How information is generated, spread and
adopted is heavily influenced by the virtuous accumulative effect on trust of farmers in
landraces generated by both the Agricultural Knowledge Innovation System (AKIS) and
the specific environment-oriented cooperation [43] promoted by Simenza.
4.3. The Return to Sicilian “Ancient Varieties” of Durum Wheat
In Sicily, the adoption of landraces of durum wheat represents a good example of FAB
demonstrating that reconciling economic farmers’ interests with biodiversity conservation
is a viable goal. All this occurred within the context influenced by Simenza Association.
Similarly to other cases reported in the international literature [4], such social-ecological
system is closely tied to smallholder-based practices, a high appreciation of social and
natural capital, a strong emphasis on the engagement of key "actors" (e.g., custodian farmers, processors, advisors, communicators, researchers, and other stakeholders) in local
actions for agroecological advances, as well as in social networks to promote sharing,
co-creation and spreading of knowledge. The association plays a fundamental role in
supporting farmers in applying the principles and rules of organic farming and on-farm
biodiversity, in compliance with the current legislation. Organic farming contributes to
qualifying productions making them commercially more attractive for consumers willing to
pay health and wellness food [44]. Furthermore, organic farming provides basic conditions
for landraces traceability, without added costs. Producing certified seed according to the
European and national regulatory framework allows farmers to sell and exchange seed
outside their farms. This may sound a great limitation to the landrace production system,
but it is unfortunately hardly needed to prevent food fraud along the supply chain [45].
For the same reason, an effective guarantee system ensuring the identity, traceability, origin and sustainability of landraces production from certified seed to commercialisation of
raw and derived products is needed.
In this context, the initiatives promoted by Simenza seem to be having positive effects on efficiency and transparency of the regional system of governance responsible for
agricultural biodiversity, with benefits in terms of the better reputation of landraces and
farmers’ incomes.
5. Conclusions
This study has some limits in the analytical methodology, because of a lack of information regarding the cost structure in farms which adopted landraces. Since findings cannot
be generalised in statistical terms, it deserves further investigations, ideally applying the
FADN methodology to stratified probability samples of adopters and non-adopters. Further examinations will be also needed as far as some intangible variables (e.g., trust in
landraces and farmers’ skills, customers’ perceptions) are concerned.
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Thus, the authors of this research suggest that it should be considered as an exploratory study from which to draw some insights useful for stakeholders involved in
the policy and decision-making processes regarding such new social-ecological systems.
The latter still need to be accompanied by specific measures, which should be jointly and
harmonically drawn up and implemented by both private and public organisations. For instance, it should be better to ensure tailored solutions to spread knowledge of properties of
landraces among producers and consumers, as well as to develop new skills and business
models favouring 0 km purchases (including through reliable web platforms). Other pathways could rely on some innovative tools such as blockchain, which can unequivocally
identify the seeds grown from which the flour and semolina used to make pasta, biscuits
and baked goods come.
This study makes an important contribution to the relatively limited research on
conservation varieties and organic farming in Italy.
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