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1 Geographical indications (GIs) based on agrobiodiversity genetic resources are attracting an increasing interest of both researchers and institutions. Nonetheless, the literature debate on the identification of potential and limits of quality signs favoring a coherent and collective management of endangered landraces and landrace-based agrobiodiversity products is still in its infancy. The paper aims to understand the role of denominations of origin and other quality regimes as potential tools to support the development of sustainable and multifunctional agrobiodiversity-oriented localized food systems, based on the virtuous valorization of underutilized or neglected landraces and related traditions. From a theoretical point of view, we adapt the socio-ecological systems model for the analysis and characterization of agrobiodiversity-oriented food systems by Scaramuzzi et al (2021). A participatory action-research approach was followed for the case study analysis, involving both public and private stakeholders. Results provide relevant insights on the potential and limits of the use of denominations of origin, collective and other specific public marks for the identification and protection of GIs based on landracebased agrobiodiversity products.

INTRODUCTION

The international and European literature and institutional contexts are fostering the restoration, conservation, and valorization of underutilized or neglected landraces and related cultural heritage as the foundation of a new paradigm for agro-ecological transition and rural territorial development (Chable et al., 2020;Vermunt et al., 2020). Agrobiodiversity is gaining increasing consideration from policymakers as part of the objectives of the overall EU Green Deal and the related Biodiversity 2030 strategy.

Geographical indications (GIs) based on agrobiodiversity resources are attracting an increasing interest of both researchers and institutions. Nonetheless, the literature debate on the identification of potential and limits of quality signs favoring a coherent and collective management of endangered landraces and landrace-based agrobiodiversity products is still in its infancy (Santilli, 2012;[START_REF] Lalitha | GIs for Protecting Agrobiodiversity and Promoting Rural Livelihoods: Status, Strategies and Way Forward[END_REF].

The paper aims to understand the role of the registration of GIs through PDO and PGI and other quality regimes as potential tools to support the development of sustainable and multifunctional agrobiodiver-1 Sara Gabellini is from the Department of Agriculture, Food, Environment and Forestry, University of Florence, Florence, Italy (sara.gabellini@unifi.it).
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From a theoretical point of view, we adapt the socio-ecological systems model for the analysis and characterization of agrobiodiversity-oriented food systems by [START_REF] Scaramuzzi | Agrobiodiversity-Oriented Food Systems between Public Policies and Private Action: A Socio-Ecological Model for Sustainable Territorial Development[END_REF].

METHODOLOGY

In terms of methodology, we conducted a comparative analysis of illustrative and representative case studies (Poteete, 2010), involving the localized agrifood systems of three threatened plant landraces cultivated in Tuscany (Italy): the Valtiberina Red Onion, the Cherry of Lari, and the Maize Formenton Ottofile of Garfagnana. Italy represents a virtuous country case, due to its commitment in the realization of an integrated National policy framework on agrobiodiversity, that functionally interlinks the goals of environmental protection with the ones of rural territorial development. Significantly, the new specific National Law 194/2015 considers the potential role of both existing quality regimes and innovative dedicated tools for the protection and valorization of GI products based on agrobiodiversity resources. Tuscany Region played as a pathfinder in this field, with the specific Regional Law 64/2004 and Regional Regulation 12/2007, that functioned as a reference model for the new national system.

A participatory action-research approach was followed for the case study analysis, involving both public and private stakeholders (Kindon et al., 2007). Qualitative methods were adopted, resulting in the combination of secondary data and literature with the results of in-depth interviews and focus groups (Patton, 2002;Wang et al., 2017).

RESULTS

Results provide relevant insights on the potential and limits of the use of PDO-PGIs, collective and other specific public marks for the identification, protection, and valorisation of products based on landrace-based agrobiodiversity.

The application of the theoretical model to the case study analysis allowed to characterize and evaluate the public-private initiatives implemented for the re-Andrea Marescotti is from Department of Economics and Management, University of Florence, Florence, Italy (andrea.marescotti@unifi.it).
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Specifically, the model leads to identify and analyse evolving action processes concerning: the identification of threatened local genetic resources and related territorial linkages (registration to dedicated Regional Repertories and National Registry of agrobiodiversity resources); the activation of dedicated and publicly controlled networks of custodian farmers and Germplasms Banks in charge with the landraces conservation and agricultural restoration; the qualification and fair remuneration of GI products based on agrobiodiversity resources, by the adoption of PDO-PGI and other quality regimes, in both small-scale landrace-based niche markets and large-scale integrated supply chains. With reference to this last stage, Table 1 reports a synthesis of the GI products valorised in the three analysed cases, together with adopted qualification tools, and implemented governance settings. 

DISCUSSION AND CONCLUSIONS

The case study analysis evidences very diverse solutions adopted by the local actors to signal the quality attributes of their agrobiodiversity products. It allows to understand the opportunities and constraints of adopting PDO-PGI and other quality regimes for the development of sustainable and multifunctional agrobiodiversity-oriented food systems based on underutilized or neglected landraces protection and valorization. We highlight in particular:

• The importance of identifying and qualifying landrace-based agrobiodiversity products as GIs, thus favouring the market appreciation, social recognition, and fair remuneration of all the interest at stakes, in the conservation and sustainable use of endangered landraces; • The necessity of realizing collective management mechanisms and multistakeholder governance settings, leading to the implementation of quality regimes; • Significantly, the necessity of adapting qualification tools and marketing strategies to the different level of marketability of involved landraces and realized GIs, e.g.: i. registered GIs, as PGI or PDO, are better for sustaining the traceability and upscaling of localized food systems based on agrobiodiversity resources that are adequate for large-scale cultivation and modern distribution; to that regard, even the registration of landraces as "conservation varieties" to National Registries for plant commercialization is a valuable solution for GIs qualification; ii. the abovementioned inscription of landraces to national commercialization registries, together with the creation of dedicated collective marks could be good solutions for the protection and valorisation of low-marketable landraces, in order to develop highvalue niche markets and realize and trace short integrated supply chains; to this respect the case studies highlight a potential for participatory guarantee systems (PGS); iii. lastly, the provision of a new public National mark for producers, identifying them as "custodian farmers". This is considered as an innovative tool for supporting the qualification and remuneration of on farm conservation activities, thus incentivizing the recovery and keeping by local farmers even of those resources with no current market value. In light of the above, policy makers should on the one side harmonize specific policies and legislation on agrobiodiversity, at both national and local level, with the public jurisdiction over traditional agri-food products, on the other side sustain custodians, supplychain operators and other interested actors (e.g., associations, researchers, etc.) in creating sound collaborations intended to appropriately qualify and fairly remunerate marketable landraces. We expect our research can support both literature and institutional debate to corroborate the role of GIs in addressing evolving processes of biodiversity-oriented agro-ecological transition and sustainable development, considering a fair representation, equal protection, and balanced satisfaction of the interests at stake.

Table 1 .

 1 Qualifying

		GI products based on agrobiodiversity
	resources: evidences from three case studies
	GI product	Quality regimes and	Governance	set-
		identification marks	tings
	Valtiberina Red	• Collective mar-	Informal	agree-
	Onion	keting strategy for	ments	among
	(1 endangered	the creation of a	farmers and sup-
	variety typical	logo and claim iden-	ply chain opera-
	of the area of	tifying the onion	tors regulating the
	Valtiberina)	and its belonging to	use of the logo and
		the Tuscany Region	claim
		system for the pro-
		tection and valori-
		zation of agrobiodi-
		versity resources	
	Maize Formen-	• Creation of a	Formal (Protection
	ton Ottofile of	collective mark		Committee)
	Garfagnana	• Registration of
	(1 endangered	the landrace to Tus-
	variety typical	cany Region Regis-
	of the area of	ter of Traditional
	Garfagnana)	Agri-food products
		(PAT)		
		• Inscription	to
		the Slow Food Inter-
		national	"Ark	of
		Taste" directory	
	Cherry of Lari	• Inscription	to	Formal (Protection
	(13 endangered	the National Regis-	Committee)
	varieties typical	ter for the commer-
	of the area of	cialization of fruit
	Lari)	varieties		
		• Application for a
		PGI (ongoing pro-
		cess)		
	Source: Our elaboration on direct survey results
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