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Abstract: Peri-urban regions, especially in the Mediterranean, face challenges like farmland loss due
to urban pressure. This study emphasizes retail stores as strategic focal points for evaluating
societal, economic, and production systems. It hypothesizes that analyzing retail stores in
agricultural areas provides insights into traded and cultivated agrobiodiversity. Using the Baix
Llobregat Agrarian Park (Catalonia, NE Iberian Peninsula) as a case study, this research examines
different food retailers from short and conventional food supply chains. Results indicate variations
in plant diversity, origin, and seasonality among different retail stores. Farmers” markets exhibit
higher intraspecific diversity, contributing to local agrobiodiversity conservation. This study
observes temporal changes in farmers’ markets, highlighting shifts influenced by socioeconomic
factors and climate change perceptions. Finally, this research underscores certain strategies to
promote sustainable peri-urban local food systems and preserve agrobiodiversity, offering valuable
insights into food supply chain dynamics in peri-urban agricultural regions.
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1. Introduction

The European Environment Agency [1] has emphasized that peri-urban agricultural
regions experience urbanization impacts, leading to the loss and fragmentation of
farmland and threatening it. These dynamics of urban pressure are particularly
pronounced in Mediterranean countries [2—4].

Urban pressure not only affects the potential productivity of agricultural areas, but
also the ecosystem services associated, which provide important supporting and
regulating services, such as maintenance of agrobiodiversity conservation, soil fertility,
wildlife protection, cultural heritage, rural landscapes, and maintenance of recreational
areas for tourism [5-10].

The European Regulation n.1305/2013 on support for rural development defines a
short food supply chain (SFSC) as “a supply chain involving a limited number of
economic operators, committed to cooperation, local economic development, and close
geographical and social relations between producers, processors and consumers” [11].
Thus, the local dimension is certainly underlined in opposition to the globalized one
typical of conventional food supply chains (CFSC) [12-14]. From the perspective of
physical proximity, it is considered that a food system is more sustainable when food is
produced, harvested, processed, sold, and consumed as closely as possible [15].
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Particularly in peri-urban areas, the adoption of SFSC is often considered a sign of farmers
adapting to their proximity to urban areas [16]. The literature on SFSC generally asserts
that these farming systems are environmentally beneficial [17-19]. However, some
authors assert that, in some cases, there are no clear boundaries between SFSC and CFSC
[20,21] or even hybridization of food chains [2,22].

Within a peri-urban area, agro-food retailers of both typologies coexist. The study of
SESC and, therefore, hybridization usually has the main focus on the producers [23], and
there are still few studies that focus on wholesalers and retailers [22,24]. Retail stores serve
as strategic focal points for evaluating society, the economy, and production systems,
influencing the interconnected relationship between plants and people [25]. In addition,
food retailers occupy a critical point in the food supply chain, which makes them well-
positioned to encourage changes of practice across the entire agro-food system [26-28],
such as the promotion of local agrobiodiversity [25,29].

Our hypothesis suggests that food retailers play a crucial role in conserving and
promoting local agrobiodiversity. Specifically, we anticipate that different types of
retailers, both from SFSC and conventional food supply chains (CFSC), will exhibit
relevant differences in terms of plant diversity, origin of products, and seasonality.
Furthermore, we anticipate that farmers’ markets, as representatives of SFSC, will
demonstrate greater proximity to the origin of products and higher diversity at
interspecific and intraspecific levels, compared to other types of retailers. Ultimately, we
expect this study to provide valuable insights into the role of food retailers in conserving
and promoting local agrobiodiversity in the peri-urban region of BLAP. The main
objectives are (I) to reflect the differences—in terms of plant diversity and origin—
between different distribution channels in the specific area and (II) to check the potential
contribution of food supply chains, specially SFSC, to the conservation of
agrobiodiversity.

1.1. A Peri-Urban Agricultural Area: The Baix Llobregat Agrarian Park

The Baix Llobregat Agrarian Park (BLAP) is a local public consortium that aims to
preserve and enhance territorial values. It is located in the central coast of Catalonia, in its
turn situated in the NE Iberian Peninsula. It comprises 14 municipalities, and it takes part
of the south of the Metropolitan Area of Barcelona, which refers to the urban
agglomeration and surrounding areas connected to the city of Barcelona. BLAP comprises
2938 ha, primarily dedicated to the cultivation of vegetables and fruit trees. Within this
area, there are approximately 250 agricultural holdings ranging from two to five hectares
in size. BLAP is recognized as a Spanish paradigm for its conservation of agricultural
activity in a heavily urbanized environment [30]. Artichoke is the most important
vegetable crop (covering 8% of the area), and lettuce, tomato, cauliflower, and cucumber
are other important crops [31]. It is estimated that approximately 80% of its production is
distributed through the wholesale market Mercabarna (CFSC), and 20% is distributed
through SFSC (Figure 1). When the economic income of farmers is observed, the
percentages are reversed [32].
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Figure 1. Food supply chain in BLAP. Note: own elaboration from [33,34].

1.2. Farmers’ Markets as a Paradigm of SFSC in BLAP

Farmers’ markets (“mercats de pages” in Catalan) are one type of SESC that provide
a direct avenue for farmers to connect with consumers [17,35,36]. These markets provide
local food products, as well as a sense of community, agricultural awareness, and
education about the food system [37-40].

In BLAP, there are nine mobile markets that take place once a week in pre-established
locations in several municipalities. In some cases, these farmers’ markets are integrated
within flea markets, where all kinds of products are sold (clothing, household accessories,
and food products that may not necessarily be local). In other cases, farmers” markets
operate independently. These two modalities differ in terms of the type of consumer, and
therefore, differences in the type of product and price can also be observed. Farmers’
markets are a true reflection of the cultivated agrobiodiversity of the area, as the products
sold must be grown within the BLAP.

2. Materials and Methods

The present work is based on a case study conducted in 2015-2016 and 2022-2023 in
BLAP. Two rounds of data collection were conducted for this research.

2.1. Study Area

The city of Viladecans has been selected as a best-representative municipality of
BLAP for the present study. Viladecans is located in the region of Baix Llobregat
(Catalonia, NE Iberian Peninsula), and it covers 20.40 km?, of which 18% is dedicated to
agriculture. The farmland in Viladecans represents 27% of the surface area of the BLAP,
so it can be considered both a food-consuming and food-producing city. Viladecans has a
population of 66,720 inhabitants and a population density of 3270 inhabitants/km?2, well
above the Catalan average. This is attributed to its status as a city within the peri-urban
area of Barcelona. Notably, a significant majority (80%) of the population is employed in
the service sector, whereas only 0.18% work in agriculture [41].

The farmers’ market of Cornella de Llobregat has been selected to compare the data
obtained with those of Viladecans. Cornella de Llobregat is also situated in the Baix
Llobregat region (Catalonia, NE Iberian Peninsula, Spain) but with different demographic
features due to its greater proximity to the city of Barcelona. It encompasses an area of
22.50 km?, with approximately 12% dedicated to agricultural activities. Cornella de
Llobregat is home to a population of 80,000 residents, boasting a population density of
3560 inhabitants/km?, surpassing the Catalan average [41].
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2.2. Field Work

In 2015-2016, field data were gathered from all agro-food retail stores in Viladecans,
one of the municipalities within BLAP, which served as a prime representation. All agro-
food retail stores from Viladecans (27, in total) were categorized into supermarkets (4),
fruit shops (12, one of them exclusively online), grocery stores (8), municipal food markets
(2), and farmers’ markets (1). Short food supply chains where farmers and/or consumers
are grouped, such as consumer cooperatives, were discarded due to the inexistence or
difficulty of finding them in the area. Data were collected from 13 retail stores,
representing all categories. Furthermore, in order to have extended information about
farmers’ markets in BLAP, data from the farmers” market in Cornella de Llobregat were
also included. Both farmers” market features are described below.

A second round of data collection was conducted in 2022-2023, encompassing
farmers’ markets in both Viladecans and Cornella de Llobregat.

During both rounds, each retail store was surveyed five times annually to ensure a
comprehensive overview for the whole year. The methodology was based on the
observation of marketed products and semi-structured interviews with vendor—
producers [42]. In our observations, we focused on noting the place of origin, the species,
and intraspecific entities (IEs). These observations were complemented with questions to
the vendors and, in some cases, with semi-structured interviews with them. A total of 140
retail store observations and 57 interviews with the vendors were conducted (ST1).
Observations consisted of conducting an inventory of agri-food commodities.
Interviewees were asked about range of products, origin, cultivation methods,
commercial outputs, and climate change constraints and adaptations. Prior to conducting
the interviews, the researchers adhered to the ethical guidelines outlined in the
International Society of Ethnobiology Code of Ethics [43] to obtain informed consent and
address related ethical considerations. All information was registered and documented
for subsequent analysis.

Data were collected from various taxa and IEs, encompassing all intraspecific
classifications lacking a taxonomic category, such as landraces, cultivars, and variants.
Identification of these intraspecific entities was established through a combination of
commonly used nomenclature, cross-referencing with data provided by stallholders, and
thorough literature reviews. In this context, as an example, ‘mongeta del ganxet’ and
‘mongeta perona’ are recognized as two IEs within Phaseolus vulgaris L. However,
‘mongeta seca’ has not been considered an IE because the collected common name refers
to a physical characteristic (dry, in this illustrative case) of the most common specific form.
Finally, some common names are regarded as synonymous, denoting a singular
intraspecific entity based on information provided by informants or consulted literature.
As an illustration, both ‘mongeta rodona’ and ‘mongeta bobi’ denote a singular
intraspecific entity within Phaseolus vulgaris.

The number of taxa and IEs has been calculated for each type of agro-food retail store
throughout the year, considering the seasonality and origin of the distributed agricultural
products. The IE/taxa ratio has also been calculated, which represents the relationship between
the number of IEs and the number of taxa present in each type of agro-food retail store. A
comparison between farmers’ markets in 2014-2015 and 2022-2023 has also been conducted.

3. Results and Discussion
3.1. Agro-Food Retuail Stores in Viladecans

In the city of Viladecans, 90% of residents have walking access to food stores offering
fruits and vegetables within a distance of less than 400 m. The remaining 10% have access
within the range of 400 to 800 m (Figure 2). These data align with the results of other
studies conducted in European cities [44,45] and show the easy access to healthy and
diverse agro-food within walking distance by Viladecans’ citizens. These data also suggest
the reasonable access that residents have to locally produced food, understanding “local”
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as food that is “produced and sold within a given locality, including neighboring
counties” [26].
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Figure 2. Map of the different agro-food stores within the study area. The light yellow represents
residents who live within 400 m of a food store with fruits and vegetables, and dark yellow those
who live within 400-800 m of these food stores.

3.2. Agro-Food Inventory

Agricultural products exhibit differences based on the type of stores, which are
explained below. A total of 124 taxa were identified throughout the year in agro-food retail
stores (Table 1). These findings align with analogous studies conducted in the
Mediterranean region, such as those at the Figueres market [46]. The most prominently
represented families are Rosaceae (11%), followed by Brassicaceae (8%), and Apiaceae
(7%), which are botanical families known for their significant consumption within the
Mediterranean region [47].
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Table 1. Number of taxa and intraspecific entities (IEs) and IE/taxa ratio regarding type of agro-food

retail store in Viladecans (2015-2016).

Food Retail Store Taxa IE IE/Taxa Ratio
Supermarket 81 60 0.74
Fruit shop 96 82 0.85
Municipal market 76 44 0.58
Online sales 99 64 0.64
Grocery store 58 32 0.55
Farmers’ market 53 66 1.24

Fruit shops and online sales show the highest diversity of taxa, whereas farmers’
market and grocery stores show the lowest variety. When examining intraspecific
diversity, we observe that the highest IE/taxa ratio occurs at the farmer’s market. This

demonstrates the high intraspecific variability found in locally sourced products.

On produce seasonality, food retail stores with the highest percentage of species
available year-round are online fruit shops (W; 65% of the products available),
supermarkets (S; 54%), and fruit shops (F; 46%). Food retail stores with the lowest
percentage of species available year-round are grocery stores (G; 24%) and farmer’s
markets (FM; 26%). Conversely, food retail stores where the majority of the identified taxa
appear only during a single annual season are grocery stores (G; 36%) and farmers’

markets (FM; 32%) (Figure 3).

100

70

0

5 F M w

G

One season

Figure 3. Number of taxa per type of food retail store and their seasonality. S: supermarket; F: fruit
shop; M: municipal market; W: online sales; G: grocery store; FM: farmers’ market. Colors represent

number of taxa found per season.
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The presence of seasonality indicates that local crops are synchronized with the
natural cycle of the region. This means that the timing of planting, growth, and harvest
aligns with the specific seasons characteristic of the area. The observation of seasonality
reflects the adaptation of agricultural activities to the climatic conditions and
environmental factors unique to that particular region. These crops are predominantly
found in SFSC, such as farmers’ markets. They not only hold cultural significance but also
contribute to dietary diversity and the preservation of agricultural biodiversity [48].
Within CFSC, perishability and seasonality represent two crucial attributes that create a
challenging imbalance between supply and demand [49,50]. The consistent availability of
products throughout the year in food retail stores signifies the globalization of the food
supply and the application of technologies to maintain supply during periods of restricted
local production.

The origin of the taxa varies among food retail stores (Figure 4). Market access for
local food products is available to all types of retail stores. However, supermarkets have
fewer locally sourced species (6%) due to their limited contacts with local food producers
[26]. Conversely, farmers’ markets show a notably high proportion of locally sourced
species (98%), representing the paradigm of short food supply chains in the region [33,34]
(Figure 5). Local grocery stores, fruit shops, and municipal markets distribute 31-38% of
local agricultural products in relation to the total distributed. These retail stores combine
conventional food suppliers and short food suppliers in a balanced proportion, what some
authors describe as “hybridization of food supply chains” [2,22]. Unlike other studies such
as Feenstra & Hardesty [51] or Forsman [52], retailers do not use value-added local food
products to differentiate themselves from other retail stores. The interviews suggest that
these retailers purchase locally as a result of their direct connections with local farmers,
which are often driven by familial ties, friendships, or long-standing relationships of trust
with local producers. Further research is warranted to determine if this is a typical
characteristics of peri-urban agricultural areas.

0% 20% 40% 60% 80% 100%

. Unknown origin . Importation . Spain
. Catalonia . BLAP . Self-production

Figure 4. Percentage of taxon regarding provenance. S: supermarket; F: fruit shop; M: municipal
market; W: online sales; G: grocery store; FM: farmers’ market.
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Figure 5. Diagram illustrating the relationship between proximity and seasonality in distribution
centers. The size of each circle corresponds to the number of taxa. S: supermarket; F: fruit shop; M:
municipal market; W: online sales; G: grocery store; FM: farmers’ market.

About intraspecific diversity, 106 races were found. Farmers’ markets are the food
retail stores where there is greater intraspecific diversity, especially of Solanaceae and
Fabaceae. These data resemble findings from other studies in the Mediterranean region
[46,53] and other areas [25,54]. The ratio between variants and species peaks within
farmers’ markets (Table 1). This suggests that plant diversity thrives more at the
intraspecific level rather than at the species taxonomy level. The presence of a wide range
of variants in the farmers’ markets is an indicator of the richness of agrobiodiversity in the
region [25,55]. Driven by consumer demand for natural, local, innovative, and high-
quality agricultural products, farmers’” markets contribute to the conservation of local
agrobiodiversity [19,48,56]. Furthermore, through SFSC, they establish a direct link with
consumers, fostering innovation and experimentation for the cultivation of new races in
their home gardens [9].

3.3. Temporal Changes in Farmers” Markets

In order to establish a comparative analysis over time of agrobiodiversity in regional
farmers’ markets, two types of markets were studied in 2015 and 2023.

Viladecans farmers’ market takes place on a weekday market, whereas Cornella
farmers’ market takes place on Sundays in a central park. Viladecans” audience tends to
be residents, usually homemakers, who are looking for affordable and quality products,
whereas Cornella’s audience comes from nearby municipalities, such as Barcelona, and is
looking to spend a leisurely morning. Those users make more impulsive goods purchases
and, as a result, stallholders offer a greater number of agricultural products —reflected in
a higher specific and intraspecific diversity —and they are generally priced higher than in
Viladecans.

Stallholders in Viladecans were reduced to 50% between 2015-2016 and 2022-2023
(from four to two), whereas five stallholders were established in Cornella farmers’ market
in 2015-2016, as well as in 2022-2023. Each farmers’ market has a particular context that
influences producer and consumer motivations and perspectives [57-60], but, in this case,
both are part of the AFN of the BLAP and, thus, have evolved in parallel over the past
eight years from the agrobiodiversity perspective.
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A total of 68 taxa were found in 2015-2016, whereas 78 taxa were found in 2022-2023.
Concerning seasonality, the number of taxa that appear only during a single annual
season decreases from 35% to 27%. On the contrary, the number of taxa available year-
round increases over time from 37% to 45% (Figure 6). Some taxa, such as Brassica oleracea
subsp. oleracea var. botrytis, Brassica oleracea subsp. oleracea var. capitata, Cucurbita maxima,
Lactuca sativa, and Solanum lycopersicum, are available year-round with different variants
throughout the seasons. For example, ‘tomaquet d’esquena verda’ is just found in summer
time, whereas ‘tomaquet cebrino’ is just found in winter time, being both of them variants
of Solanum lycopersicum.

80

70

60 —

50 —

One season

VLD 15-16 CRN 15-16 VLD 22-23 CRN 22-23

Figure 6. Number of taxa per farmers’ market in 2015-2016 and 2022-2023. VLD 15-16: Viladecans
farmers’ market 2015-2016; CRN 15-16: Cornella farmers’ market 2015-2016; VLD 22-23: Viladecans
farmers’ market 2022-2023; CRN 22-23: Cornella farmers’ market 2022-2023. Colors represent
number of taxa found per season.

Regarding provenance, 97% of the products in the farmers’ markets were sourced
from the BLAP in 2015-2016. However, in 2022-2023, this percentage decreases to 78% (in
Viladecans farmers’ market) and to 70% (in Cornella farmers’ market). Stallholders
increase the presence of products from other regions (primarily from the rest of Catalonia
and Spain) to diversify the range of products offered (Figure 7).
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Figure 7. Percentage of taxa regarding provenance. VLD 15-16: Viladecans farmers’ market 2015—
2016; CRN 1516: Cornella farmers’ market 2015-2016; VLD 22-23: Viladecans farmers’ market 2022—
2023; CRN 22-23: Cornella farmers’ market 2022-2023.

Due to the distinctive nature of farmers’ markets, characterized by stallholders who
are local farmers themselves, we can confidently attribute the observed variations over
time to the dynamic evolution of agrobiodiversity cultivated in the Baix Llobregat region
during the study period. These differences between periods are attributable to multiple
and interrelated causes. They mostly refer to socioeconomic factors, such as agricultural
industrialization and commoditization, search for low price, or adjustment to demand
[61-64]. Changes also refer to perceived impacts of climate change by farmers, such as
other studies affirm [65-67]. Some of the stallholders/farmers interviewed referred to this
point in the following terms: “the apples did not last long due to the climate” (informant
ID5), “all the cabbages died due to the high temperature” (informant ID1), “some
landraces have poor resistance, they are poor adapted to climate change, and experience
high losses” (informant ID21). However, to confirm the impacts of climate change on crop
variation, in-depth studies would be necessary.

The development of SFSC is recognized as socially progressive, contributing to the
sustainability of cities and regions [68,69]. Additionally, SFSC serve as reservoirs of
agrobiodiversity, preventing market homogenization and the dominance of long-distance
products from external regions, which is associated with the loss of crop diversity [70].
Nevertheless, the increase in non-local products in farmers” markets could impact local
agrobiodiversity. Theoretically, only products grown within the BLAP are allowed for
sale. Therefore, we believe stricter enforcement of this regulation is necessary to protect
the original features of BLAP farmers” markets. Additionally, we advocate for technical,
commercial, and promotional support for farmers/stallholders to empower local food
commodities and, consequently, local agrobiodiversity. This support was outlined in the
BLAP Management Plan, developed by the public administration and approved in 2002
[71]. Among these strategic support actions was the creation of product identity through
self-regulated labeling for BLAP-produced food commodities (FRESC labeling), as well as
the design of a website informing consumers about BLAP farmers’ goods, their locations,
and where products are sold (www.elcampacasa.com, currently inactive). Unfortunately, over
the past two decades, the goals of the plan have progressively become less ambitious [31].
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3.4. Intraspecific Divergences

Regarding intraspecific diversity, the IE/taxa ratio in farmers’ markets is high in all
the cases studied (Table 2), compared to the rest of the types of food retail stores, showing
the importance of SFSC in enhancing the conservation of local agrobiodiversity, as
discussed above.

Table 2. Differences in the ratio IE/taxa observed between farmers’ markets and time periods.

Farmers’ Market IE/Taxa Ratio 2015-2016  IE/Taxa Ratio 2022-2023
Viladecans 1.24 1.01
Cornella de Llobregat 1.08 1.23

Nevertheless, differences between IEs in some species are observed between 2015-
2016 and 2022-2023. For instance, in cabbages and tomatoes, some intraspecific entities
disappear from the market, and new ones become available in that period of time.

When comparing IEs found in farmers’ markets and variants mentioned by
informants in previous ethnobotanical research in the studied area [72], some interesting
results appear. When we look at species with greater IEs (Figure 8), we observe that only
50% of the IEs appear in current farmers’ markets, remaining the other 50% not marketed
(and, therefore, not produced). There is an observed loss of this richness today stemming
from multiple causes, such as lower yields, inferior pest and disease resistance, and poorer
postharvest shelf life in comparison with modern variants [73,74]. Even iconic local
variants, such as Prat artichoke (in Catalan, carxofa Prat, a landrace bearing the name of a
city located in the BLAP, el Prat de Llobregat), are gradually being replaced by more
productive variants [75].

Solanum lycopersicum -
Solanum tuberosum -

Brassica oleracea |
subsp. oleracea var. capitata

Pyrus malus
subsp. mitis

Phaseolus vulgaris —

Pyrus communis

Intraspecific entities only mentioned by informants

. Intraspecific entities mentioned by informants and found in farmers’ markets

. Intraspecific entities only found in farmers’ markets

Figure 8. Number of IEs found in the markets compared with those mentioned by informants in
previous research.
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Paradoxically, some studies confirm the increasing interest in food quality, food
trustworthiness, and an appreciation of food socio-cultural traditions by consumers
[31,76]. This fact should encourage farmers/stallholders to adapt to market demand driven
by the empowerment of traditional crops’ variants because they are a source of value-
added foods intrinsically associated with local production [77]. The traditional landraces
and cultivars are considered neglected and underutilized crop species (NUS) [78], because
they have gradually ceased to be used in agriculture. Nevertheless, these crops contribute
to the diversification of a global food system, and they are important for food security,
nutrition, and sustainable agriculture [79-81]. Although further research is needed to
measure the actual impact of this strategy, studies such as those conducted by Casals et
al. [76], Paiil & Aratjo [82], or BRAAVA project [83] suggest that it could be a promising
approach to enhance both local agrobiodiversity and the competitiveness of farmers in
BLAP. Given that farmers’ markets serve as the direct channel between the farmer and the
end consumer, they can serve as an exceptional testing ground to firsthand understand
which varieties may perform best in the market. Innovations in crops that may arise from
farmers’ markets can quickly scale up to other supply chains due to the hybridization
occurring in these peri-urban agricultural areas, projecting cultivated biodiversity
throughout the local food system.

4. Conclusions

Distribution plays a fundamental role in local food systems, as it not only involves
the trade of food but also shapes consumption habits, societal values, and the landscape.
In peri-urban agricultural areas like BLAP, local citizens have convenient access to local
agro-food products. However, the different food retail stores coexisting in the area differ in
terms of the agrobiodiversity, number of taxa, IEs, origin, and seasonality of vegetable goods.

Thus, it is observed that a greater number of taxa are found in CFSC. However, in
this case, agro-food commodities tend to homogenize throughout the year and fail to
represent local agro-biodiversity due to their multiple provenances. Nonetheless, fruit
shops, grocery stores, and municipal markets function as mixed food supply chains, as
one-third of the products sold are locally sourced. This aligns with results derived from
other studies [2,21] and highlights the potential for an intriguing supply chain model to
deliver locally sourced products to consumers in peri-urban agricultural areas, where
both production and high demand for agro-foods occur simultaneously.

Farmers’ markets, as representatives of SFSC, typically exhibit a limited number of
taxa, higher seasonality, and proximity to the origin of marketed vegetables, faithfully
reflecting the botanical diversity of the region by exclusively featuring locally cultivated
taxa. Nevertheless, there has been a gradual increase in non-local products, resulting in a
higher number of taxa and reduced product seasonality. This shift is influenced by
socioeconomic factors and perceived impacts of climate change by farmers.

Furthermore, the greatest intraspecific diversity has been observed in the farmers’
markets, indicating the agrobiological diversity resulting from traditional agroecological
knowledge in the region. Considering this, it becomes evident the strong relationship
between local variants and alternative food systems, as affirmed by other studies [84,85],
and how they better contribute to the conservation of local agrobiodiversity, as well as
farmland preservation and ecosystem services procurement, which are indirect impacts
of SFSC and warrant further investigation.

Despite these findings, the promotion of local agrobiodiversity could be enhanced if
farmers, supported by demand, prioritize traditional crop variants. This would facilitate
the preservation and appreciation of local agrobiodiversity, thereby enhancing the value
of the entire local food system.
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Abbreviations

BLAP Baix Llobregat Agrarian Park
CRN Cornella de Llobregat

CFSC conventional food supply chain
1IE intraspecific entity

F fruit shop

FM farmers’ market

G grocery store

M municipal market

NUS neglected and underutilized crop species
S supermarket

SFSC short food supply chain

VLD Viladecans

W online fruit shop

References

1.

European Environment Agency (EEA). The European Environment State and Outlook. Land Use. 2010. Available online:
http://www.eea.europa.eu/soer/europe/landuse (accessed on 3 March 2023).

Filippini, R.; Marraccini, E.; Houdart, M.; Bonari, E.; Lardon, S. Food production for the city: Hybridization of farmers’ strategies
between alternative and conventional food chains. Agroecol.  Sustain. Food Syst. 2016, 40, 1058-1084.
https://doi.org/10.1080/21683565.2016.1223258.

Marraccini, E.; Lardon, S.; Loudiyi, S.; Giacche, G.; Bonari, E. Durabilité de l'agriculture dans les territoires périurbains
méditerranéens: Enjeux et projets agriurbains dans la région de Pise (Toscane, Italie). Cah. Agric. 2013, 22, 517-525.

Yacaman, C.; Zazo, A. (Eds.) El Parque Agrario: Una Figura de Transicion Hacia Nuevos Modelos de Gobernanza Territorial y
Alimentaria; Heliconia S. Coop: Madrid, Spain, 2015.

Calvet-Mir, L.; Gomez-Baggethun, E.; Reyes-Garcia, V. Beyond food production: Ecosystem services provided by home gardens.
A case study in Vall Fosca, Catalan Pyrenees, Northeastern Spain. Ecol. Econ. 2012, 74, 153-160.
https://doi.org/10.1016/j.ecolecon.2011.12.011.

Gras, A.; Serrasolses, G.; Valles, ].; Garnatje, T. Traditional knowledge in semi-rural close to industrial areas: Ethnobotanical
studies in western Girones (Catalonia, Iberian Peninsula). J. Ethnobiol. Ethnomed. 2019, 15, 19. https://doi.org/10.1186/s13002-019-
0295-2.

Filippini, R.; Marraccini, S.; Lardon, S. Contribution of periurban farming systems to local food systems: A systemic innovation
perspective. Bio-Based Appl. Econ. 2021, 10, 19-34. https://doi.org/10.36253/bae-10855.

Jackson, L.; Pascual, U.; Hodgkin, T. Utilizing and Conserving Agrobiodiversity in Agricultural Landscapes. Agric. Ecosyst.
Environ. 2007, 121, 196-210. https://doi.org/10.1016/j.agee.2006.12.017.

Pochettino, M.; Hurrell, J.; Lema, V. Local Botanical Knowledge and Agrobiodiversity: Homegardens at Rural and Periurban
Contexts in Argentina. In Horticulture; Maldonado, L., Ed.; InTech Open: Rijeka, Croatia, 2012; pp. 105-132.



Sustainability 2024, 16, 2882 14 of 16

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Swinton, S.; Lupi, F.; Robertson, P.; Hamilton, S. Ecosystem services and agriculture: Cultivating agricultural ecosystems for
diverse benefits. Ecol. Econ. 2007, 64, 245-252. https://doi.org/10.1016/j.ecolecon.2007.09.020.

European Parliament. Regulation (EU) n. 1305/2013 of the European Parliament and of the Council of 17 December 2013 on Support for
Rural Development by the European Agricultural Fund for Rural Development (EAFRD) and Repealing Council Regulation (EC)
N.1698/2005; European Parliament: Brussels, Belgium, 2013.

Marsden, T.; Banks, ]J.; Bristow, G. Food Supply Chain Approaches: Exploring their Role in Rural Development. Sociol. Rural.
2020, 40, 424-438. https://doi.org/10.1111/1467-9523.00158.

Riveros, A.; Boucher, F. Canastas Territoriales de Bienes y Servicios (CTBYS) y Circuitos Cortos de Comercializacion (CCC):
Contribuciones a la dinamizaciéon econdmica a partir de dos casos de estudio de SIAL en América Latina. In Red SIAL México
Diez Aiios de Contribucién a los Estudios de los Sistemas Agroalimentarios Localizados; Red SIAL México: Mexico City, Mexico, 2019;
pp- 109-126.

Evola, R.S.; Giovanni, P.; Varese, E.; Bonadonna, A.; Vesce, E. Short Food Supply Chains in Europe: Scientific Research
Directions. Sustainability 2022, 14, 3602. https://doi.org/10.3390/su14063602.

Jarosz, L. The city in the country: Growing alternative food networks in Metropolitan areas. . Rural Stud. 2008, 24, 231-244.
Lamine, C.; Perrot, N. Les AMAP: Un Nouveau Pacte Entre Producteurs et Consommateurs? Michel, Y., Ed.; 2008. Available
online: http://www.souffledor.fr/igc/fichier/SO/souffledor_bou/produit/EXTRAIT%20les%20AMAP%20introduction.pdf
(accessed on 12 April 2023).

Renting, H.; Marsden, T.K.; Banks, J. Understanding alternative food networks: Exploring the role of short food supply chains
in rural development. Environ. Plan. A 2003, 35, 393—411.

Cleveland, D.; Carruth, A.; Mazaroli, D. Operationalizing local food: Goals, actions, and indicators for alternative food systems.
Agric. Hum. Value 2014, 32, 281-297.

Simoncini, R. Introducing territorial and historical contexts and critical thresholds in the analysis of conservation of agro-
biodiversity by alternative food networks, in Tuscany, Italy. Land Use Policy 2015, 42, 355-366.

Grivins, M.; Tisenkopfs, T. 2015. A discursive analysis of oppositional interpretations of the agro-food system: A case study of
Latvia. J. Rural Stud. 2015, 39, 111-121. https://doi.org/10.1016/j.jrurstud.2015.03.012.

Sonnino, R.; Marsden, T. Beyond the divide: Rethinking relationships between alternative and conventional food networks in
Europe. . Econ. Geogr. 2006, 6, 181-199. https://doi.org/10.1093/jeg/1bi006.

Ilbery, B.; Maye, D. Retailing local food in the Scottish-English borders: A supply chain perspective. Geoforum 2006, 37, 352-367.
https://doi.org/10.1016/j.geoforum.2005.09.003.

Villatoro-Hernandez, J.; Vidal-Alvarez, M.; Vazquez Elorza, A. Evolucién y tendencias de la investigacién cientifica en circuitos
cortos de comercializacién: = Andlisis  bibliométrico  internacional. = Agric.  Soc.  Desarro. 2023, 20, 5.
https://doi.org/10.22231/asyd.v20i2.1522.

Billion, C. Réle des Acteurs du Commerce et de la Distribution dans les Processus de Gouvernance Alimentaire Territoriale.
Ph.D. Thesis, Université Clermont Auvergne, Clermont-Ferrand, France, 2018.

Gemmill-Herren, B.; Jaiswal, D.; Heindorf, C.; Com, C.; van’t Hooft, A.; Reyes-Agitiero, ].A. Local Markets: Agrobiodiversity
Reservoirs and Access Points for Farmers’ Plant Propagation Materials. Front. Sustain. Food Syst. 2021, 5, 597822.
https://doi.org/10.3389/fsufs.2021.597822.

Abatekassa, G.; Peterson, C. Market Access for Local Food through the Conventional Food Supply Chain. Int. Food Agribus.
Manag. Rev. 2011, 14, 63-82.

Macfadyen, S.; Tylianakis, J.; Letourneau, D.; Benton, T.; Tittonell, P.A.; Perring, M.; Gomez-Creutzberg, C.; Baldi, A.; Holland,
J.; Broadhurst, L.; et al. The role of food retailers in improving resilience in global food supply. Glob. Food Secur. 2016, 7, 1-8.
https://doi.org/10.1016/j.gfs.2016.01.001.

Vias, A.C. Bigger stores, more stores, or no stores: Paths of retail restructuring in rural America. J. Rural Stud. 2004, 20, 303-318.
Oehen, B.; Meier, C.; Holzherr, P.; Fortser, I. Strategies to valorise agrobiodiversity. In Book of Abstracts: 13th European
International Farming Systems Association (IFSA) Symposium, Farming Systems: Facing Uncertainties and Enhancing Opportunities,
Chania, Greece, 1-5 July 2018; ISFA: Lyon, France, 2018. pp. 1-11.

Zazo, A.; Herndndez, A. El parque agrario. Preservacion de la actividad agraria en espacios periurbanos. El caso del Bajo
Llobregat. In Proceedings of the CONAMA 10: Congreso Nacional de Medio Ambiente, Madrid, Spain, 22-26 November 2010.
Paiil, V.; Haslam McKenzie, F. Peri-urban farmland conservation and development of alternative food networks: Insights from
a case-study area in metropolitan Barcelona (Catalonia, Spain). Land Use Policy 2013, 30, 94-105.
https://doi.org/10.1016/j.landusepol.2012.02.009.

Soler, C (Ed.). Mercats municipals. Una eina de potenciacié del camp? Rev. Soberania Aliment. Biodivers. Cult. 2013, 2013, 54.
Binimelis, R.; Descombes, C. Comercialitzacié en Circuits Curts. Identificacio i Tipologia; Escola Agraria de Manresa: Manresa, Spain,
2010.

Frances-Tudel, G. Circuits curts de comercialitzacié per a 'agricultura metropolitana i ecologica: El cas del parc agrari del Baix
Llobregat. Quad. Agrar. 2018, 44, 69-91.

Brown, C.; Miller, S. The impacts of local markets: A review of research on farmers markets and community supported
agriculture (CSA). Am. |. Agric. Econ. 2008, 90, 1296-1302.

Trobe, H.L. Farmers’ markets: Consuming local rural produce. Int. |. Consum. Stud. 2001, 25, 181-192.



Sustainability 2024, 16, 2882 15 of 16

37.

38.

39.

40.

41.
42.

43.

44.

45.

46.
47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Lyson, T.A.; Gillespie, G.W.; Hilchey, D. Farmers’ markets and the local community: Bridging the formal and informal economy.
Am. |. Altern. Agric. 1995, 10, 108-112.

Gillespie, G.; Hilchey, D.; Hinrichs, C.C.; Feenstra, G.W. Farmers’ markets as keystones in rebuilding local and regional food
systems. In Remaking the North American Food System: Strategies for Sustainability; Hinrichs, C.C., Lyson, T.A., Eds.; University of
Nebraska Press: Lincoln, NE, USA, 2007; pp. 65-83.

Robinson, J.M.; Hartenfeld, ]J. The Farmers’ Market Book: Growing Food, Cultivating Community; Indiana University Press:
Bloomington, IN, USA, 2007.

Feagan, R.B.; Morris, D. Consumer quest for embeddedness: A case study of the Brantford farmers” market. Int. . Consum. Stud.
2009, 33, 235-243.

Institut d’Estadistica de Catalunya (IDESCAT). Available online: https://idescat.net (accessed on 21 March 2023).

Silva, H.; Luiz, R.; Marangon, L.; Ramos, M.; Santos, L.; Albuquerque, U. Evaluating different methods used in ethnobotanical
and ecological studies to record plant biodiversity. ]. Ethnobiol. Ethnomed. 2014, 10, 48. https://doi.org/10.1186/1746-4269-10-48.
International Society of Ethnobiology. International Society of Ethnobiology Code of Ethics. 2008. Available online:
https://ethnobiology.net/code-of-ethics (accessed on 19 April 2023).

Diez, ].; Bilal, U.; Cebrecos, A.; Buczynski, A.; Lawrence, R.; Glass, T.; Escobar, F.; Gittelsohn, J.; Franco, M. Understanding
differences in the local food environment across countries: A case study in Madrid (Spain) and Baltimore (USA). Prev. Med.
2016, 89, 237-244. https://doi.org/10.1016/j.ypmed.2016.06.013.

Macdonald, L.; Ellaway, A.; Ball, K.; Macintyre, S. Is proximity to a food retail store associated with diet and BMI in Glasgow,
Scotland? BMC Public Health 2011, 11, 464. https://doi.org/10.1186/1471-2458-11-464.

Parada, M.; Valles, J. Figueres, natura i cultura. In Una Aproximacié Etnobotanica; Ajuntament de Figueres: Figueres, Spain, 2015.
Heinrich, M.; Miiller, W.E.; Galli, C. (Eds.) Local Mediterranean Food Plants and Nutraceuticals; Karger Medical and Scientific
Publishers: Basel, Switzerland, 2006; Volume 59.

Pinna, S. The Role of Alternative Food Networks in Agricultural Landscape Conservation: Some Evidence from Italy and Spain.
Ph.D. Thesis, Universita degli Studi di Cagliari, Cagliari, Italy, 2017.

Ge, H.; Canning, P.; Goetz, S.; Perez, A. Effects of Scale Economies and Production Seasonality on Optimal Hub Locations: The
Case of Regional Fresh Produce Aggregation. Agric. Econ. 2017, 49, 157-169. https://doi.org/10.1111/agec.12405.

Orjuela, J.; Orejuela-Cabrera, J.; Jaimes, W. Logistics network configuration for seasonal perishable food supply chains. J. Ind.
Eng. Manag. 2021, 14, 135. https://doi.org/10.3926/jiem.3161.

Feenstra, G.; Hardesty, S. Values-Based Supply Chains as a Strategy for Supporting Small and Mid-Scale Producers in the United
States. Agriculture 2016, 6, 39. https://doi.org/10.3390/agriculture6030039.

Forsman, S.; Paananen, J. Customer Value Creation in the Short Food Supply Chain: Theoretical Aspects and Explorative
Findings. In Paradoxes in Food Chains and Networks; Wageningen Academic: Wageningen, The Netherlands, 2002.
https://doi.org/10.3920/9789086865079_016.

Canella, M.; Ardenghi, N.; Miiller, J.; Rossi, G.; Guzzon, F. An updated checklist of plant agro-biodiversity of northern Italy.
Genet. Resour. Crop Evol. 2022, 69, 2159-2178. https://doi.org/10.1007/s10722-022-01365-y.

Heindorf, C.; Reyes-Agiiero, J.A.; van 't Hooft, A.; Fortanelli-Martinez, J. Inter- and intraspecific edible plant diversity of the
tének milpa fields in Mexico. Econ. Bot. 2019, 73, 489-504. https://doi.org/10.1007/s12231-019-09475-y.

Galluzzi, G.; Eyzaguirre, P.; Negri, V. Home Gardens: Neglected Hotspots of Agro-Biodiversity and Cultural Diversity.
Biodivers. Conserv. 2010, 19, 3635-3654. https://doi.org/10.1007/s10531-010-9919-5.

Jacobs, N.; Clément, C.; Frison, E. From uniformity to diversity: The potential of agroecology to transform food systems. In
Biodiversity, Food and Nutrition, 1st ed.; Routledge: London, UK, 2020.

Alonso, A.D.; O'Neill, M.A. A comparative study of farmers’ markets visitors need and wants: The case of Alabama. Int. J.
Consum. Stud. 2011, 35, 290-299.

Bavorova, M.; Unay-Gailhard, I.; Lehberger, M. Who buys from farmers’ markets and farm shops: The case of Germany. Int. ].
Consum. Stud. 2015, 40, 107-114.

Garner, B.; Ayala, C. Consumer supply-chain demands and challenges at farmer’s markets. Br. Food |. 2018, 120, 2734-2747.
Zepeda, L.; Li, J. Who buys local food? . Food Distrib. Res. 2006, 37, 1-11.

Naredo, ].M. La Revolucién de la Agricultura en Espaiia (1940-2000); Universidad de Granada: Granada, Spain, 2004.

Negri, V. Agro-biodiversity conservation in Europe: Ethical issues. ]. Agric. Environ. Ethics 2005, 18, 3-25.
https://doi.org/10.1007/s10806-004-3084-3.

Riu-Bosoms, C.; Calvet-Mir, L.; Reyes-Garcia, V. Factors enhancing landrace in situ conservation in home gardens and fields in
Vall de Gésol, Catalan Pyrenees, Iberian Peninsula. |. Ethnobiol. 2014, 34, 175-194. https://doi.org/10.2993/0278-0771-34.2.175.
Sardaro, R.; Girone, S.; Acciani, C.; Bozzo, F.; Petrontino, A.; Fucilli, V. Agro-biodiversity of Mediterranean crops: farmers’
preferences in support of a conservation programme for olive landraces. Biol. Conserv. 2016, 201, 210-219.
https://doi.org/10.1016/j.biocon.2016.06.033.

Blanch-Ramirez, ].; Calvet-Mir, L.; Aceituno-Mata, L.; Benyei, P. Climate change in the Catalan Pyrenees intersects with
socioeconomic factors to shape crop diversity and management. Agron. Sustain. Dev. 2022, 42, 91. https://doi.org/10.1007/s13593-
022-00806-3.



Sustainability 2024, 16, 2882 16 of 16

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Labeyrie, V.; Renard, D.; Aumeeruddy-Thomas, Y.; Benyei, P.; Caillon, S.; Calvet-Mir, L.; Carriére, S.; Demongeot, M.; Descamps,
E.; Braga, A.; et al. The role of crop diversity in climate change adaptation: Insights from local observations to inform decision
making in agriculture. Curr. Opin. Environ. Sustain. 2021, 51, 15-23. https://doi.org/10.1016/j.cosust.2021.01.006.

Soubry, B.; Sherren, K,; Thornton, T.F. Are we taking farmers seriously? A review of the literature on farmer perceptions and
climate change, 2007-2018. J. Rural Stud. 2020, 74, 210-222.

Morgan, K. Local and Green, Global and Fair: The Ethical Foodscape and the Politics of Care. Environ. Plan. A 2010, 42, 1852-
1867. https://doi.org/10.1068/a42364.

Follett, J. Choosing a Food Future: Differentiating Among Alternative Food Options. |. Agric. Environ. Ethics 2009, 22, 31-51.
https://doi.org/10.1007/s10806-008-9125-6.

Goland, C.; Bauer, S. When the apple falls close to the tree: Local food systems and the preservation of diversity. Renew. Agric.
Food Syst. 2004, 19, 228-236. https://doi.org/10.1079/RAFS200487.

Consorci Parc Agrari Baix Llobregat. Pla de Gestio i Desenvolupament del Parc Agrari del Baix Llobregat. 2002. Available online:
https://parcs.diba.cat/es/web/baixllobregat/pla-gestio-i-desenvolupament (accessed on 2 February 2024).

Marin, J.; Garnatje, T.; Valles, J. Traditional knowledge 10 min far from Barcelona: Ethnobotanical study in the Llobregat river
delta (Catalonia, NE Iberian Peninsula), a heavily anthropized agricultural area. ]. Ethnobiol. Ethnomed. 2023, 19, 41.
https://doi.org/10.1186/513002-023-00615-2.

Negri, V. Landraces in central Italy: Where and why they are conserved and perspectives for their on-farm conservation. Genet.
Resour. Crop Evol. 2003, 50, 871-885. https://doi.org/10.1023/A:1025933613279.

van de Wouw, M,; Kik, C.; van Hintum, T.; van Treuren, R.; Visser, B. Genetic erosion in crops: Concept, research results and
challenges. Plant Genet. Resour. Util. 2010, 8, 1-15. https://doi.org/10.1017/s1479262109990062.

Elllobregat. Available online: https://www-.elllobregat.com/noticia/21874/el-prat/la-cooperativa-agricola-del-prat-alerta-sobre-
el-uso-falso-del-nombre-de-la-alcachofa-del-prat-en-restaurantes-y-comercios.html (accessed on 1 November 2023).

Casals, J.; Rivera, A; Figas, M.; Casanova, C.; Cami, B.; Soler, S.; Simd, J. A Comparison of Landraces vs. Modern Varieties of
Lettuce in Organic Farming During the Winter in the Mediterranean Area: An Approach Considering the Viewpoints of
Breeders, Consumers, and Farmers. Front. Plant Sci. 2018, 9, 1491. https://doi.org/10.3389/fpls.2018.01491.

Villa, T.; Maxted, N.; Scholten, N.; Ford-Lloyd, B. Defining and identifying crop landraces. Plant Genet. Resour. 2005, 3, 373-384.
https://doi.org/10.1079/PGR200591.

FAO (Food and Agriculture Organization of the United Nations). Scaling Up Agroecology to Achieve the Sustainable Development
Goals: Proceeding of the Second FAO International Symposium, Rome, Italy, 3-5 April 2018; FAO: Rome, Italy, 2018.

Dulloo, M.E.; Thormann, L; Jorge, M.A. (Eds.) Conservation of Neglected and Underutilized Crop Species: Status, Trends & Novel
Approaches to Bridging the Gap between Research, Development, and Conservation; Routledge: London, UK, 2019.

Frison, E.A.; Cherfas, ]J.; Hodgkin, T. Agricultural biodiversity is essential for a sustainable improvement in food and nutrition
security. Sustainability 2011, 3, 238-253.

Padulosi, S.; Thompson, J.; Rudebjer, P. Neglected and Underutilized Species: The Key to Addressing Food and Nutrition Insecurity;
Bioversity International: Rome, Italy, 2013. Available online:
https://www.pim.cgiar.org/files/2013/11/NUSBioversitysingleRev5.pdf (accessed on 24 January 2024).

Paiil, V.; Aratjo, N. Agri-tourism in peri-urban areas: Lessons from a vegetable tourism initiative in the Baix Llobregat Agrarian
Park (Catalonia). Cuad. Tur. 2012, 29, 183-208.

Fundacié Miquel Agusti. BRAAVA Project. Available online: https://fundaciomiquelagusti.cat/projectes/braava (accessed on 1
November 2023).

Chable, V.; Bocdi, R.; Colley, M.; Costanzo, A.; Fadda, C.; Goldringer, I.; Messmer, M.; Nuijten, E.; Oehen, B.; Rey, F. Embedding
crop diversity and networking for local high quality food systems. In Proceedings of the Diversifood Final Congress, Rennes,
France, 10-12 December 2018; 90p.

Galli, F.; Brunori, G. (Eds.) Short Food Supply Chains as Drivers of Sustainable Development. Evidence Document; Document
developed in the framework of the FP7 project FOODLINKS (GA No. 265287); Laboratorio di Studi Rurali Sismondi: Pisa, Italy,
2013.

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.



