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Abstract

:

The transition of the European agri-food sector towards a sustainable production and consumption model is a key element of the Green Deal. The new European “Farm to Fork” strategy aims to make the food system fair, healthy, and environmentally friendly. The consolidation and development of the organic model are two of the main objectives. In Italy, this development can be achieved through the Bio-District model. This model, which was born in the last ten years in Italy, is characterized by innovative multi-actor governance. From an explorative perspective, this study analyses the background literature on Bio-Districts and the context of the development of the Etruscan Roman Bio-District to understand the potential and the factors that allow the application of the principles of the Circular Economy. It focuses on multiple comparative analyses by using a qualitative–quantitative approach. The analysis of the context highlights the potential for expansion linked to an integrated short supply chain through three scenarios.
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1. Introduction


Districts are characteristic elements of the Italian productive model. They have been configured as a reality based on an aggregation of small and medium-sized enterprises that have specialized in determined productive activities. These aggregations are phenomena that are difficult to define or replicate from an economic perspective [1]. This has been an often-treated topic in the literature, where scholars have contributed to explaining the success factors, limits, and nature [2,3,4,5,6,7,8]. Productive specialization, division of labour, and exploitation of economies of scale are some of the factors that best qualify this development model [2,3]. The territorial agglomeration of small and medium-sized enterprises reflects the specialization of a chain organized in a reticular system, where vertical agglomerations of economies of scale are a function of the geographical proximity of enterprises [9]. The internationalization and global vision of the markets have de-spatialized economic activity and brought the role of the territorial dimension to the surface, which has returned to dealing with national cultures of territorial specificities and local variants [7,10]. Therefore, this view, according to many theorists, should gradually disappear. The economy that aspired to universalize localization has been reduced by the progressive affirmation of a conceptual framework of different theoretical inspirations, which is linked to the problems of the productive organization and is focused on the benefits and opportunities that can be created by a greater integration/interaction between the enterprises of the territory in which production takes place. The success of this approach can be expressed not only by the link between productivity and proximity, but by a combination of forces that help to explain the concentration of productive activities, which originate from the rivalries of companies and competition of products on the market [11]. On the other hand, the scalability of the model is demonstrating how it is possible to replicate successful experiences in non-traditional sectors, such as the agri-food or agro-industrial sectors [12]. The agri-food chain is a production system that is defined territorially by nature [12], where, beyond the physical and spatial dimension, the agricultural territory has a nature made of relations [13], and is therefore not so far from industrial districts [14]. The use of districts in the agri-food sector is a fundamental point for overcoming international challenges, which have put at risk the production and the local dimension of the products [15]. Socioeconomic and environmental “crises” in cities can be mitigated by developing areas that are dedicated to traditional crops that contribute to biodiversity and local culture [16,17]. This can be achieved with agri-food districts. Their development has followed a threefold characterisation that passes through the definitions of a purely agricultural district, a processing district, and one linked to food development poles [18]. These areas welcome differentiation as added value, which is first obtainable from the characteristics of the territory (i.e., soil, climate, local traditions), second, through the presence of integrated supply chains that contribute to an improvement in the internal performance of companies, and, finally, from the pursuit of a development model based on productive specialization and the ability to integrate stakeholders with sustainable development goals. Alongside these forms, a new development framework is being established in Italy that uses the organic model in production and consumption: the Bio-District. For this paper, we consider the following definition of a Bio-District “a territory naturally devoted to organic, where farmers, citizens, public authorities, realize an agreement aimed at the sustainable management of local resources, based on the principles of organic farming and agroecology” [19]. This model can be encouraged by the new CAP and the European regulation on organic production (EU Reg. 848/2018) [20], where agriculture takes on a role of local development [21], and legislation facilitates organic certification for groups of companies (cons. 85 and Art. 36) [22]. For this model of management of organic farming, Italy is at the forefront, and the first Bio-District (Cilento) is taken as an example of the best practise for the sustainable development of this sector [23]. The agri-food sector is one of the main fields in which sustainable development is required [24,25,26] and where attention to the environment [27,28,29,30] and working conditions [31,32,33,34,35] have received more attention in recent times. The transition of the agri-food sector towards a more sustainable system can be achieved with certifications that assess the efficiency of the resources used [36]. The application of the Circular Economy and the 3Rs (reduce, reuse, recycle) in the agri-food sector is key to transforming society and making production systems and communities more circular [37,38,39]. The concept of the Circular Economy (CE) can be defined as an “economic system that replaces the concept of ‘end of life’ with the reduction, reuse, recycling and recovery of materials in the production/distribution and consumption processes. It operates at the micro level (products, companies, consumers), meso level (eco-industrial parks) and macro level (city, region, nation and beyond), with the aim of achieving sustainable development, simultaneously creating environmental quality, economic prosperity and social equity, for the benefit of current generations and future. It is empowered by new business models and responsible consumers” [40]. The agri-food sector suffers from various environmental impacts (e.g., waste, use of chemicals, soil degradation) due to its linear production model. The application of CE principles can ensure that these criticalities are overcome. A circular approach in this sector creates value through the recovery of resources, which can take place within a supply chain by closing the loop [41] or between different chains by sharing resources that can be complementary (e.g., livestock and agriculture) [42]. Following the logic of industrial symbiosis in the agri-food sector, animal/vegetal waste can be recovered and valorised to generate energy and new materials [43]. The switch to a more sustainable and innovative model is given by the “high valorisation of waste” [44], where agri-food by-products are used as secondary raw materials for the creation of high-value-added products in an open-loop system (e.g., cosmetics). For companies that want to adopt a circular business model, the use of certifications, such as the BS 8001 guidelines [45] and the XP X30-901 standard [46], has been a reference point so far; now, the development of the new ISO standard for the Circular Economy (ISO/WD 59004) will become the new benchmark.



Given the relevance of the topic at the national and international levels, this work contributes to the actual scientific discussion focusing on the role that Bio-Districts assume in the Italian productive context and the sustainable development of the sector. In addition to clarifying the function of this governance model, this study aims to increase knowledge on the use of Circular Economy principles in agri-food districts, a field that needs more investigation.



This research work considers a recent Italian Bio-District, the Etruscan Roman Bio-District, which is located in the territory of the Lazio Region, as a case study for analysis. The aim of the study is to create a reference model for the application of the principles of the Circular Economy in the Bio-District, taking the standard BS 8001:2017 as a reference. The objective of this study is to contribute to the literature on Bio-Districts and to highlight the nature and benefits that this model can bring to the agri-food sector. The work is organized as follows: The first section presents the reference context; the second section explains the materials and methods used for the analysis. In the next section, data and results are presented. Some final remarks conclude the paper.




2. Context


2.1. Organic Agriculture


The transition of the European agri-food sector towards a sustainable production and consumption model is a key element of the Green Deal [25]. Europe aims to do this through different models, such as precision agriculture, agro-ecology, agro-forestry, stricter animal welfare standards, and organic farming [25]. The new European “From Farm to Fork” strategy aims to make the food system fair, healthy, and environmentally friendly. The consolidation and development of the organic model are two of the main objectives (transforming 25% of agricultural land into areas for organic farming by 2030, reduction of pesticides by 50% and fertilizers by 20%) [47]. The reasons for this are linked to the benefits that organic farming can bring in terms of sustainable development (e.g., biodiversity, job creation, attracting young people, food safety, and health).



In the world, in recent decades, this production model has had a constant increase. From the latest available worldwide data (2018), the percentage of land dedicated to organic production is 1.5%, and there are 2.8 million operators dedicated to this practice [48]. In Europe, this number has risen to 3.1% for dedicated land and 418,000 organic operators. Although the numbers are still far from the set goals, the trend at both the European and global levels has always been growing, and the latest regulatory and policy developments (Green Deal, Farm to Fork) can be a lever for achieving these goals (incentives, limitations) in Europe. Italy is the third European country in terms of the extent of organic land (Figure 1), where 15.8% of the total productive land is organic, which is well above the European average (8%) [48]. The affirmation of this productive model in Italy can also be seen in the constant increase in organic operators; in the last ten years, there has been an increase of 69%. The Italian market is worth 3.3 billion euros (excluding the ho.re.ca., school canteens, and exports), and it is constantly growing (+4.4% compared to 2019) [49]. The Lazio Region is the fifth Italian Region in terms of the extent of biological territories, with more than 144,000 hectares for such practices and 5122 biological operators [49] (Figure 2 and Figure 3). Agri-food is one of the areas of specialization on which the region intends to focus its development strategy (Smart Specialization Strategy—S3) [50]; organic farming and Bio-Districts can be a source of innovation and development in this sector.




2.2. History of Bio-Districts in Italy


In Italy, Bio-Districts have found a fertile ground on which to grow. The reasons that have allowed such a development are linked to three factors: the significant presence of areas dedicated to organic farming and the size of enterprises (small and medium-sized), the spread of the use of the instrument of districts, and the national financial support for recognizing the development of a Bio-District [22].



The presence of a regulatory commitment aimed at recognizing Bio-Districts and supporting their development is another aspect that has encouraged the development of this instrument in Italy.



The attention towards this district “form” appeared for the first time in the draft of the a legislative decree for the reorganization of the biological sector [53]. It gained more prominence in 2007, where it was included in a draft law related to organic agriculture [54]. Here, a specific article was dedicated (Art. 7) to defining Bio-Districts and the objectives of their constitution. Their recognition was formalized with the law of 4 February 2009: “New provisions for the development and competitiveness of organic agricultural and agri-food production” [55].



After a few years of absence in the discussion on the subject, in 2014, the Bio-Districts returned as a key element in the development of organic farming and its competitiveness.



In the draft law “Provisions for the development and competitiveness of organic agricultural and agri-food production” (n.302), an article was dedicated to Bio-Districts (Art. 8), inserted into Title III: “Provisions on the organization of production and the market” [56].



At the national level, the most recent legislative version that attempted to legislate on Bio-Districts can be found in draft law no. 988: “Provisions for the development and competitiveness of agricultural, agri-food, and aquaculture production with organic methods” [57].



In the draft law, which identifies organic farming as an activity of national interest with social and environmental functions, there is a wide regulation on Bio-Districts (Art. 13). The dimension that it assumes is that of an innovative “territorial entity”.



Innovation is guaranteed by the presence of research institutions and universities and is aimed at “design and innovation for a circular economy”, “reduction of the use of plastic”, “promoting and implementing participatory research projects with companies, and the dissemination of innovative practices”. This highlights the close relationship between these new “territorial entities” and the worlds of research, innovation, and the management of the territory, which reflects the principles of a Circular Economy from the perspective of environmental and economic sustainability.



The constitution of the agricultural districts is due to economic choices in order to support the reorganization of local agricultural and agri-food production systems and promote the development of rural communities. The social aspect strongly affects this set-up, where historical and cultural identities become some of the distinctive features on which the process of valorisation is based, alongside the product and the brand [18]. Compared to the Bio-District, the agricultural district is traceable to the 1980s, when an academic and political interest in the subject was aroused, which pushed the subsequent regulatory evolution.



At the regulatory level, several phases distinguish the qualitative and legal evolution of these entities [18]. The first provisions concerned industrial districts; in 1996, the concept of a local production system was introduced, and public–private consortia for their management were created. The implementation of the Guideline Law in 2001 was intended to boost the development of rural areas and increase the competitiveness of agricultural enterprises (the instruments of the Rural District and the Food Quality District were defined). Regions were also included to recognize such districts on a normative level. The concept of the “production district” was introduced later in 2006 to emphasize the aggregative aspect, but at the same time, to support innovation and growth. In this torturous journey, the concept of the district changed from the qualitative point of view, taking on the role of supporting the quality of products and territories thanks to the establishment of the first Bio-District. Finally, 2017 saw the introduction of a further declination of the district through the presentation of Food Districts by the Ministry of Agricultural Food and Forestry Policies. This new tool, which, in part, includes the characteristics of the districts recalled above, identified: quality rural and agri-food districts (already recognized or to be recognized), districts located in urban or peri-urban areas with a significant presence of agricultural activities (aimed at the environmental and social regeneration of the areas), districts characterized by the integration of agricultural and neighbourhood activities, and Bio-Districts.



In this new and district idea, two key concepts emerged.



The first was the ability to take action on a national basis with stimulus tools, such as a district contract, “to foster processes of the reorganization of relations between the different subjects of the operating chains in the territory of the district” [58]. The second was the ability to overcome the paradigm of the linear economy and converge towards the more virtuous approach of the Circular Economy by defining a specific tool to make the territories priority areas for the transfer of innovation in regional contexts. The Bio-District is an innovative model that can be used as an effective tool to improve some aspects of economic and environmental sustainability. Their establishment is an opportunity for the development and growth of local economies through better environmental protection, biodiversity conservation, and multi-level exploitation that integrates agriculture with all sectors of the local economy [21]. Finally, the biological district can be a model of eco-innovation that is able to efficiently manage the natural resources that are essential for the agricultural production [59]. Since 2009, the year of the constitution of the first Italian Bio-District in the Campania Region, there have been many initiatives thanks to the support of associations or foundations that have promoted the constitution of districts.



Some of these districts have been recognized by regional law, while others were created by aggregation forms aimed at promoting organic and sustainable agriculture (not legally recognized at this stage).



The framework that has been delineated has turned out to be extremely heterogeneous in terms of the overlap of the various district types (quality agri-food district, rural district, rural productive district, quality agri-food or agricultural productive district, supply chain district, agro-industrial productive district, agro-industrial district), including Bio-Districts (legal recognition or voluntary aggregation). This comes from the difficulties in automatically identifying a Bio-District and associating it with a precise district typology. Table 1 highlights the general legislative measures for rural districts and quality agri-food districts, referring specifically to those involved in the recognition of a Bio-District. To date, the only regional law on Bio-Districts that regulates the matter in a specific manner is that of the Lazio Region, L.R. of 12 July 2019, n. 11, which was born from the proposal of law n. 56: “Provisions for the discipline and promotion of Bio-Districts” [60]. Before that date, within the region, the recognition was a function of L.R. 30 June 1998, n. 21: “Standards for organic farming”. The other Italian regions intervened by decree for recognition, while the Tuscany Region started the process of defining the “Discipline of Bio-Districts” with draft law 350 of 12 March 2019.




2.3. Background Literature


The innovative and little-diffused nature of Bio-Districts is reflected in a fragmented literature, in which authors with various contributions have tried to characterize and promote this new instrument [15,18,21,22,55,59,61,62,63,64,65,66,67,68,69]. Their contributions focused on different contexts, as shown in Table 2.



A significant contribution was made in the regulatory field, where there are still no common frameworks at the national level [18] or common parameters for identifying a Bio-District [61]. Several studies had a systemic view of the topic [15,18,62]; they aimed to map the realities of present districts and the regulations adopted. Evidence from these studies shows that the national framework is very heterogeneous at the moment; the recognized agri-food districts are linked to seven formal types (quality agri-food district, rural district, rural production district, quality agro-food production district, supply chain district, rural and quality agro-food district, and agro-industrial district) [15,62]. This also demonstrates, however, the interest in creating district forms in the agri-food sector in Italy, where the use of forms such as the Bio-District can meet the European directives for sustainable development (e.g., resource management, social inclusion, partnerships) [18].



The interest in such a district model is evidenced by the ever more present involvement of institutions that are engaged in the development of the norms and the tracing of the cases in Italy, as well as analysing the potential impacts in terms of the competitiveness and local development that this model may have [21,61]. The Italian commitment to the dissemination of this model can be noted in the different studies of the first Bio-District (Cilento), which was used as a case study at the national and international levels to promote the model and disseminate best practices [23,65,66,69].



The heterogeneity and difficulty in the identification of Bio-Districts have resulted in various studies that have attempted to fill this gap [22,55,63,70]. At the national level, in Italy, the “BIOREG” and “BIODISTRICT” projects were developed by the commission of the Italian Ministry of Agricultural Food and Forestry Policies (MIPAAF) to identify a methodology that is capable of classifying potential territories on which to establish a Bio-District [55,63,70]. These, however, focused mostly on environmental indicators, and did not consider crucial aspects according to other authors [22]. They did not consider the critical aspect of the multidimensionality that a Bio-Distract has, and therefore ignored the necessary conditions that could best be used to express its potential. The “positive externalities” that a Bio-District generates are not only related to the improvement of the environmental conditions of the territory, but also to the ability to create a culture of sustainability in society and bring the development of sustainable and responsible tourism [22]. To fill this gap, the authors developed a composite indicator—the “Ecoregional Vocation Index”—that is able to assess the vocation of the territory by considering not only the environmental context, but also the economic and social contexts.



The Bio-District is considered as a business model that is possibly able to promote the sustainable development of a territory and a biological production model. In the literature, however, it has emerged that the use of this form is still under development, and the advantages that it might have are still limited by the behaviour of the companies that are part of it [67]. This means that some advantages, such as environmental (e.g., sustainable practices) and social (e.g., enhancement of the place and culture) advantages, are positively received, while others—i.e., the economic one—are not fully developed given the poor sharing of resources and knowledge.



This shows that the governance of this entity is the fundamental element of its proper functioning.



Governance, which is considered a success factor, can make a Bio-District a tool for achieving territorial benefits [68]. This type of governance, however, which is characterized by a multi-actor model (public and private sector), guarantees territorial innovation only if there is an actor with strong leadership that moves the narrative towards common principles and plays the role of facilitator [64].



Therefore, this new model of governance, which is difficult to apply, assures that the advantages of Bio-Districts are brought to the territory under an economic (development of a local economy), environmental (responsible management of the resources), and social profile (prosperous community) [59].





3. Methodology


From an explorative perspective, this study analyses the background literature on Bio-Districts and the developmental context of the Etruscan Roman Bio-District in order to understand the potential and the factors that allow the application of the principles of the Circular Economy (CE).



It focuses on multiple comparative analyses by using a qualitative–quantitative approach based on the study protocol of a descriptive case study by Yin [71] and supported by semi-structured interviews [72].



The multiple analyses are based on a selected sample of the main players in the Etruscan Roman Bio-District. Each company was analysed, taking the critical success factors defined by the standard BS 8001:2017 as a reference. The aim is to reconstruct the organic production of the companies in order highlight the potential and define a model for the development of the Circular Economy.



3.1. Data Source


The Bio-District analysed here was formed by six companies that are engaged in organic production. The data were collected through interviews and allowed the identification of the production and activities of individual companies along the value chain.



The activities carried out by the companies are heterogeneous (cultivation, livestock, transformation, direct sale of products, catering, reception services).



The companies cover an area of about one thousand hectares (ha) and have an average annual turnover of 4.5 million euros with about 70 employees. The companies are in the Lazio Region, in the Cerveteri and Fiumicino Municipalities, in the protected areas of the State Nature Reserve of the Roman Coast, and in the areas of the Regional Landscape Territorial Plan (Figure 4).



Considering the three factors that enabled the development and creation of this governance model in Italy [22], it is possible to find these characteristics in the Bio-District analysed here.



The first factor concerns the presence of territories dedicated to organic farming and the size of the companies involved (SMEs). As seen in Figure 2, the Lazio Region is one of the Italian regions with the largest extents of land dedicated to organic farming. Concerning the size of the companies, it is possible to affirm that they are small enterprises. Their classification was taken from COM 2003/361/CE [73], which was implemented at the national level by the Ministerial Decree of 18 April 2005 [74]. According to this classification, enterprises with less than 50 employees are to be considered small enterprises. In spite of their large territorial extension, none of these companies have more than 50 employees, and therefore, they fall into this category of enterprises. With regard to the spread of districts, as mentioned above, this is a national feature, but at regional level, there are also several (eight) districts in the agri-food sector [75]. Concerning the support for the development of Bio-Districts at a regulatory level, as reported in Section 2.2, the Lazio Region is the only one to date to have a specific law on Bio-Districts. This has allowed the quick development and recognition of the Etruscan Roman Bio-District.



The analysis of the cases has the aim of identifying the potential of the Bio-District compared to the activities put in place, the potential circularity, and the possible links between the different actors expressed in terms of symbiosis.



These factors and their relationships will provide data for the construction of a first reference model in order to configure and describe the most relevant aspects of the considered context, in which conceptual and theoretical factors are linked to empirical aspects. In terms of the methodological procedure, the production process of each of the companies considered was reconstructed by identifying the production, extension, stakeholders, raw materials, waste, energy consumption, and water resources. In the end, the actual and potential means that can be applied within the district were studied by identifying the main factors that influence the potential for activation–attraction of industrial symbiosis. A brief description of the companies is given below (Table 3).




3.2. Data Collection


The data were collected by conducting semi-structured interviews [72] with a qualitative approach. The study focused on the Roman Etruscan Bio-District, and specifically on the promoter companies.



Six direct interviews were carried out with the owners of the companies; in Table 4, it is possible to identify their profiles. The data were collected from May to June 2019. We conducted face-to-face interviews within the workplace, and the data that emerged were processed iteratively by the authors.



Each of the interviews lasted between 30 and 60 min and was conducted by one of the authors, using issues shared with the workgroup as a baseline. The interviews were recorded with the consent of the interviewees, and the audio was subsequently transcribed.



The interviews focused on different aspects concerning the type of company, the economic activities carried out, the territorial extension of the companies, the annual production, the consumption of resources (energy, water), the type and quantity of waste produced, the stakeholders, the idea of Circular Economy, and the involvement of certifications.





4. Discussion


The data from the interviews allowed us to reconstruct the value chain of the companies of the Etruscan Roman Bio-District. For each company, data on the annual production, energy and water consumption, and type and quantity of waste produced were collected.



The context that emerged from the data was heterogeneous, but, at the same time, extremely significant and suitable for representing a favourable situation for the development of the Bio-District toward a circular form.



The analysis shows three main production chains: the agriculture, livestock farming, and wine sectors, as well as a category for “other activities” (eggs, ice cream, oil, cheese). The first aggregation of the data highlights the complexity of the Bio-District compared to the number of actors, as well as the important quantities produced and diversified in different fields. This leads to a series of considerations ranging from the possibility of optimizing production along the entire supply chain to the management of energy resources and production waste. For the latter aspect, the main processing waste was mapped for each supply chain.



The possibility of activating inter-organizational symbiosis is one of the potentials that can be activated within the Bio-District.



A more in-depth analysis of the activities carried out by the companies and their main stakeholders allowed us to reconstruct the flow of the products of the individual production chains. Figure 5 shows the sales channels for food products (excluding cereals and forage). This allows us to highlight the opportunities and potential in which to invest to encourage the development of the Bio-District towards a circular form.



The data show the existence of a structured short supply chain (SSC) through various sales channels.



This distribution model has been challenged for a long time by several factors, such as consumer purchasing behaviour (e.g., availability of out-of-season products), the evolution of the food industry (e.g., logistics and product preservation), and the adoption of aggressive pricing policies by retailers [76]. The latest European policies (Farm to Fork) can encourage their consolidation, particularly through a strategy for revising the animal welfare legislation and ensuring minimum mandatory criteria for sustainable food procurement [77,78,79]. The SSC is spread mostly in a local context, where the organoleptic qualities and the knowledge of the provenance of a product are some of the main factors that influence consumer choices [80,81,82,83].



This model, which is characterized by a direct sale of the product in a short chain without intermediaries [84], is part of the phenomenon of “alternative food networks” (AFNs), which are defined in the literature as alternative forms of sale with a direct relationship between the consumer and producer [85]. Four factors define an AFN: proximity (between the consumer and producer), size and business practice (small and medium-sized enterprises; organic), point of sale (farmers’ markets, local purchasing groups, food cooperatives), and commitment to sustainability (production and consumption) [86].



These characteristics are reflected in the Bio-District and are identified with its nature, as it is an innovative model that gains advantages from such factors.



When analysing the sales channels in the Bio-District, we noticed that most products are shared through “direct selling” (31%) (Figure 4). The direct sale of products in the agri-food sector is carried out in different ways, among which the most developed are: farm shops and farmers’ markets, delivery of vegetable boxes through subscriptions, mail orders, producer cooperatives, solidarity purchasing groups, and community-supported agriculture (CSA) [87].



Most of these types are present in the Bio-District, wherein the “direct selling” category includes shops located on farms, local purchasing groups, and farmers’ markets. This shows the high proximity between the consumer and producer, as a result of which a direct relationship is established in the spaces where the production process takes place.



The use of such forms of sales allows for sustainable development of the business activities, the sector, and the territory. This translates into economic, environmental, and social benefits.



From an economic perspective, the companies succeed in having an advantage thanks to the complete control of their own productive decisions [88].



This allows companies to better manage operational and managerial practices (marketing, supplies, customer relations) [89] and to have full autonomy over their choices (e.g., selling price decisions) [90]. The social benefits that are generated are linked to the development of the territory (enabled by the farmer–consumer relationship) [91], and are manifested in the creation of jobs (involvement of young people) [92,93] and a culture of sustainability [92]. At the environmental level, these models preserve the biodiversity, landscapes, and resources of the territories [90,94,95], and are driven by a demand for quality, sustainable, and varied products [96].



The development of the field and the use of technologies are aspects of the continuous growth of the Bio-District. Technologies are mostly used for orders, but some products are starting to be marketed on online business platforms. Another popular aspect is home delivery, which is a service related to perishable products (fruit, vegetables, cheese, ice cream) (8%). The use of e-commerce and home delivery can have positive impacts on the food chain and can ensure greater sustainability through greater transparency and knowledge sharing [97].



This, however, is bound to the efficiency of the transport system, which conditions the environmental impacts [98]. The distance is one of the factors that has a greater influence. For this reason, home deliveries from the companies of the Bio-District are made only in adjacent zones.



Another important sales channel is the farmhouse (28%), which allows the development and diversification of business activities.



In addition to being a key tool for selling products and ensuring a high value of production (especially processed products, such as meat), it is an element that is able to increase relationships with customers and allows their preferences to be better known. The development of farms by these companies has generated an increase in sustainable tourism in these territories.



Sharing of products also takes place via collective catering (24%). This category includes biological dining halls (public and private) and hospital cafeterias (private clinics). These relationships generate increased awareness of the purchase and consumption of sustainable products within the territory. A residual percentage is shared through health food stores (4%) and large-scale systems (LSSs) (5%), which are mainly for wine products and residually for fruits and vegetables.



Reference Model


The above data showed that the strengths of the Bio-District are its structured short supply chain and the diversification of the businesses that comprise it. This has allowed companies to be independent in their production choices and to create a strong relationship with consumers by generating trust and awareness. The creation of a Bio-District brand can consolidate this relationship and transfer value through local identity. The development of the local area is closely linked to the definition of strategies by the district that are capable of influencing local policies towards sustainable development. The inclusion of new companies in the district is linked to the acceptance of a sustainable production/distribution model, which can be a key element in the transition of companies in the area towards sustainability.



This qualitative analysis shows that companies are inclined to adopt CE principles. This is an opportunity to optimize the use of resources, reduce business costs, and generate a culture of sustainability.



The model (Figure 6) that emerged from the Bio-District analysis highlighted three scenarios.



The first scenario is related to the context of secondary stakeholders.



The relationship with secondary stakeholders (municipalities, the region) was crucial in the initial phase of the Bio-District’s development. Through these relations the following were defined: the process of legal recognition of the Bio-District, political–administrative governance, the policies of development, and the modalities of participation and involvement of new companies. The productive specialization of the operators and the involvement of the public agencies that represent the territory generated a strong image of the district with respect to a specific area and productive vocation. This can guarantee recognition and reliability (brand identity) to companies located in the area that wish to join the Bio-District. The development of these factors should be linked to the use of certification or traceability systems to guarantee the origin and quality of production (definition of a specification that is linked to a collective brand). The use of local products reinforces the community by highlighting a local and cultural identity [99]. A study of some Welsh geographical indications (GIs) showed how stakeholders (e.g., public authorities, regions, producers), through reflexive governance and the use of GIs, enable the sustainable development of territories. Stakeholders, through their attachment and involvement in the area, guarantee the development of GIs, which are capable of leading towards sustainability [100].



The second scenario concerns the relations between the primary stakeholders.



The products in the Bio-District (agriculture, livestock, wine) demonstrate how the adopted model of vertical integration manages to overcome the criticalities of the industry (e.g., low prices, fluctuation of demand). The Bio-District will be able to assume the role of a catalyst of exchanges between organizations and to create short supply chains (horizontal). It could also be a stimulus for the development of sustainable tourism. The presence of farmhouses should be accompanied by the development of a strategy that systematically enhances the cultural and landscape resources of these areas. The promotion of local food enables the development of tourism in these areas [101] by strengthening their image and local economy [102] with the sustainable and inclusive development of companies [103].



The first two scenarios that emerged from the analyses were related to stakeholder relations and stakeholder theory [104,105,106]. Several studies in the agri-food sector have analysed the relationships between stakeholders and their ability to influence an organisation’s goals (e.g., the supply chain [107,108]). To overcome sustainability challenges, the use of multi-actor governance and knowledge integration are two key elements [109,110]. This type of governance has become essential in the transformation of the agri-food sector, where the involvement of local actors and communities is considered a necessary tool for achieving sustainability [111,112]. A multi-stakeholder network enables the co-creation of a society that is capable of achieving sustainable development [113].



The last scenario refers to the ability to activate a circular business model in the Bio-District.



The interviews provided an understanding of the types of waste generated, their quantities, and, in particular, their management. They revealed the demands of companies for more environmentally and economically sustainable waste management. It emerged that the various activities of the Bio-District produce waste that is recovered at a low value (e.g., unsold on the field). The reuse of waste from agriculture (waste, leaves, slices), livestock (wastewater, bones), or the wine sector (rasps, pomace) requires complex and systemic intervention. Resource recovery can be achieved systematically through exchanges between companies with different activities (e.g., agriculture and animal husbandry) [42] or with the same activities (e.g., agriculture), and it can allow for increased productivity and reduced waste [114]. The use of waste from agricultural activities can lead to the creation of an independent, local, and sustainable energy supply chain [115].



From the interviews, it was possible to identify energy and water consumption, as well as the practices and technologies adopted. The companies demand an improved management of resources (water, energy, soil) with the aim of sustainability and innovation. The driver towards the CE in these areas is the development of an integrated supply chain with sustainable management of resources.



This model is based on the inter-organisational exchange of resources. The concept of inter-organisational exchanges is used in the literature [116,117,118] to indicate forms of cooperation between different enterprises. Companies cooperate in the exchange of resources, implementing a series of initiatives aimed at activating a variety of circular processes.



In this case, inter-organisational exchanges are represented by exchanges of natural resources (energy, water, and soil) and the waste system. These exchanges aim to establish a symbiotic relationship between businesses. This will allow the creation of integrated supply chains of primary and secondary products. The resources on which it is desirable to intervene are those that are undervalued, such as unsold products or those that remain in the field. Interaction between the agriculture and livestock sectors can certainly activate virtuous behaviours or interchanges between operators. The definition of CE policies that have a positive impact on all participating companies is one of the most significant aspects, particularly where a system of CE policies is linked to tradition and territory for the valorisation of products with high added value.



The use of industrial symbiosis in agri-food districts can allow the economic and sustainable development of the area in which the districts operate. In a study carried out in the agri-food district of the Abruzzo Region, through the implementation of the principles of Industrial Ecology (IE), it was observed that the development of industrial symbiosis is one of the most appropriate solutions for the sustainable development of this area [119].



As reported in the literature, governance is a key element for the proper functioning of a Bio-District [67]. This becomes even more evident with respect to the activation of a circular model, where governance and leadership are crucial to stimulating operators to engage in virtuous practices.





5. Conclusions


This exploratory analysis aimed at highlighting the potential of the Etruscan Roman Bio-District for activating the principles of the CE. The analysed context highlighted the district’s development potential through a short supply chain within three scenarios. This model showed the ability to overcome the problems linked to LSSs in the agri-food sector and to develop inter-organisational exchanges of resources with the aims at productivity and sustainability of production through strong and innovative governance.



These analyses are part of a broader study that will be conducted in the Bio-District to analyse the research and policy implications arising from regulatory aspects, resource recovery, waste management, and sustainable use of energy and soil.



Through a qualitative and quantitative analysis, the study contributes to a better understanding of this governance tool in the agri-food sector. There are no studies in the literature that have analysed the sustainability of this model in depth. The use of life-cycle thinking (LCT) tools (e.g., LCA, S-LCA, LCC) would allow a better understanding of the advantages that can be had in terms of impacts (environmental, social, economic). The work can be used as a reference point to develop policies aimed at the recognition and valorisation of territories and typical production. At a managerial level, it can be used for the creation and transformation of organic companies and business networks aimed at overcoming some critical issues (e.g., sale of products).



A future direction for research is the quantitative understanding of the impacts that such production and such a model have on the environment, the economy, and society.
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Figure 1. Top five European countries for organic agricultural land (2008–2018) (hectares). Source: Author’s elaboration on [48,51]. 
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Figure 2. Top five Italian regions (Nuts 2) for organic agricultural land (2008–2018) (hectares). Source: Author’s elaboration on [49,52]. 
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Figure 3. Number of organic operators in the top five Italian regions (Nuts 2) for organic agricultural land (2008–2018). Source: Author’s elaboration on [49,52]. 
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Figure 4. Localization of the study area. Source: Authors’ elaboration with SW QGIS. 
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Figure 5. Channels of food sales. Source: Authors’ elaboration on interview data. 
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Figure 6. Stakeholders of the Etruscan Roman Bio-District. Source: Authors’ elaboration on interviews. 
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Table 1. Italian regional measures on agricultural districts and special measures on Bio-Districts.
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	Region (Nuts 2)
	General Legislative Measure
	Specific Legislation

on Bio-Districts





	Piedmont
	L.R. n. 26/03

Establishment of quality rural and agri-food districts

L.R. n. 29/08

Identification, establishment, and regulation of quality rural and agri-food districts
	



	Sardinia
	L.R. n. 16 of 7/08/2014

Agricultural and rural development standards: agro-biodiversity, collective label, districts

Chapter III—Establishment, identification, and regulation of rural districts, quality agri-food districts, bio-districts, and quality fisheries and aquaculture districts (Art. 25–36)
	



	Veneto
	L.R. n. 40/03

New rules for interventions in agriculture

Title III—Rural districts and quality agri-food districts
	



	Lombardy
	L.R. n. 1/2007

Competitiveness instruments for enterprises and

the territory of Lombardy (Art. 4: Region Lombardy favours free-aggregation enterprises (including agri-food) in districts (thematic–sectoral links/

territorial))
	



	Liguria
	L.R. n. 66/2009

Regulation of development assistance and the

protection, qualification, and enhancement of Ligurian organic production (Art. 8. Organic districts and districts)
	DGR N. 379 of 05/04/2013

Identification and recognition of the biological district called “Biodistretto Val di Vara Valle del Biologico” pursuant to Art. 8 of L.R. n. 66/2009



	Tuscany
	L.R. n. 21/04

Discipline of rural districts
	Draft law 350 12/03/2019

“Discipline of Bio-Districts”



	Lazio
	L.R. n. 1/06

Establishment of quality rural and agri-food districts
	L.R. 30 June 1998, n. 21, modified by L.R. 14 August 2017, n. 9

Bio-District Constitution:

	-

	
“Comino Valley Bio-District”




	-

	
“Etruscan Roman Bio-district” (BURL 10 October 2019)






L.R. 11 of 12 July 2019

“Provisions for the regulation and promotion of Bio-Districts”



	Marche
	L.R. n. 11 of 02/05/2012:

Regulations of Rural Districts and Food Districts
	



	Abruzzo
	L.R. n. 18/05

Establishment of rural districts

L.R. n. 5/2011

Promotion and recognition of quality agri-food districts (DAQ)

L.R. 9 June 2015, n. 14

New regulation for the establishment of the rural districts of the Abruzzo Region and amendment to the Regional Law no. 25 of 3 March 1988 (Norms in the field of civic uses and land management—Exercise of administrative functions)
	



	Calabria
	L.R. n. 21 of 22/04

Establishment of quality rural and agri-food districts

L.R. n.6/2009

Amendments and additions to L.R. No. 21/04
	



	Campania
	L.R. n. 20 8/8/2014

Recognition and establishment of rural districts, quality agri-food districts, and supply chain districts
	DGR n. 1491 of 25/09/2009

Approval of the Memorandum of Understanding for “The implementation of the Bio-District of the National Park of Cilento and Vallo di Diano”



	Basilicata
	L.R. n. 1/01

Recognition and establishment of industrial districts and local production systems

DGR N. 1931/03

Rural districts and quality agri-food -

Procedures for their identification
	



	Sicily


	L.R. n. 20/05

Measures for the competitiveness of the production system
	







Source: Authors’ elaboration based on the integration of [61].
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Table 2. Contexts analysed in the Bio-District literature.
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	Context
	Authors





	Regulation
	[15,18,62]



	Classification
	[22,55,63,70]



	Business model
	[59,64,67,68]



	Case study
	[23,65,66,69]



	Census
	[21,61]







Source: Authors’ elaboration.
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Table 3. Description of the companies of the Etruscan Roman Bio-District.
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	Company
	Description





	1
	  The farm operates in the wine sector and the field of quality catering. It produces cereals and vegetables. It has an area of 150 hectares and has about 20 employees (seasonal and permanent). It produces 400 tons of grapes annually. The marketed products are organic white and red wines. Its main customers are private consumers. The type of sale is direct and is carried out at the point of sale present in the structure, through online channels, and at the restaurant of the property.



	2
	  The farm has a long tradition in the livestock sector and the sale of organic products. It operates using its brand, giving rise to an integrated short-chain project since 2005. It is directly involved in the production, processing, and sale of dairy products and meat. There is a dairy and a laboratory for the packaging of organic meat. Direct sales are made by mobile vans or through home delivery (with online booking options). They cater to local purchasing groups, critical consumers, organic markets.



	3
	  The area is about 30 hectares, and is divided into two different nerve points. The former is strategic in terms of preparation for sale. Cold greenhouses are also used on this site. The second site, which is larger, is concentrated on the substantial part of the entire organic production. The marketed products are the traditional horticultural of the territory, with attention to those that do not find a place within the supermarkets.



	4
	  The farm operates in the field of organic farming and covers an area of more than 300 hectares, of which approximately 250 are cultivated. The products are mostly cereals (barley, field bean, forage). The annual production is around 1500 tons, and the main customers are private (breeders) and feed factories.



	5
	  The farm produces cereals and vegetables, and houses a small pig farm. It is integrated with the catering and hospitality sector, and is equipped with reception rooms and agritourism with about 47 rooms. The total area is about 110 hectares, of which 30 are reserved for a forest environment.



	6
	  The farm covers an area of about 180 hectares and produces meat, milk, cereals, fodder, and olive trees. It specializes in organic farming, beef cattle, sheep, pigs, and poultry. It deals with residual horticulture and oil production. It is equipped with a small internal oil mill, and uses direct sale of the organic meat produced and other products, such as eggs, agricultural craft beer, and jams. In addition, it uses a farm for the organization of banquets and ceremonies.







Source: Authors’ elaboration on interviews.
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Table 4. Profile of interviewees.
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	Company
	Gender
	Type of

Relationship
	Role in the Company
	Type of Company (Legal Form)
	Activity

(Agriculture/Livestock/Agritourism)





	1
	Male
	Owner
	Management
	Ordinary partnership
	Agriculture/Agritourism



	2
	Male
	Owner
	Production and management
	Ordinary partnership
	Livestock



	3
	Male
	Owner
	Production and management
	Cooperative
	Agriculture



	4
	Male
	Owner
	Production and management
	Individual company
	Agriculture



	5
	Male
	Owner
	Production and management
	Limited partnership company
	Agriculture/Livestock/Agritourism



	6
	Male
	Owner
	Production and management
	Ordinary partnership
	Agriculture/Livestock/Agritourism







Source: Authors’ elaboration.
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