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EXECUTIVE SUMMARY

The present Implementation Action Plan (IAP), after presenting the national context with particular
reference to the role of Bioeconomy in lItaly, in coherence with the recently revised national
Bioeconomy Strategy (BITII), describes:

A how the circular Bioeconomy can boost the seetmnomic recovery in this particular critical
period and its key role in the pe&OVID 19 phase;

A a detailed action plan 2022025 including a series of relevant targeted actions which have
been clustered ik 4 main macro areas (policy/standards, pilot actions, regeneration of
SO2aeaidSY aSNWAOSas FyR aGF1SK2ft RSNRa Sy3atl

A flagship projects ready for deployment at national level, to provide concrete examples of
how circular Bioeconomy investment can ast@talyst of sockeconomic postCOVID 19
restarting;

A legislation needs and economic opportunities;

A aplan for dissemination and monitoring of IAP results and impacts.

The global pandemic has revealed the worldwide fragilities of the current modebdtiption and
consumption, pushing to follow sustainable approaches considering the necessity to integrate
social, economic and environmental perspectives.

The Bioeconomy proposes to reach a new equilibrium between all these dimensions, considering its
huge economic potential preserving natural capital and its intrinsic ability to quickly adapt and
rethink the production logic, while ensuring production stability and the health and safety of
communities, essential to overcome the emergency. Thus, CirBiteeconomy, as part of the
Circular Economy, can represent a valuable mean to boost the post covid 19 recovery and
sustainable resumption, rooted on a decarbonized resilient economy.

However, the potential of Bioeconomy will fully manifest its impactlom Italian socieeconomic
system if the publigrivate partnerships sustaining it will be strengthened and the following actions
implemented:

A promote the development and adoption of a clear, stable regulatory framework,;

A develop investments at local levgéo support the national rural and urban Circular
Bioeconomy in all the sectors;

A implement circular and regenerative approaches aimed at protecting and restoring damaged
ecosystems and biodiversity loss

A promote the integration between sectors both vedlly (supply chain) and horizontally
(territory), the active involvement of primary producers and citizens, the improvement of
skills, education, training and entrepreneurship.



To facilitate the implementation of priorities identified in BIT I, throdlgé assets of the circular
Bioeconomy mentioned above, operational actions under four broad line of actions have been
identified. They are:

1) Promoting the development/adoption of policies, standards, labels and emerging market
based actions and incentives

2) Launching pilot actions at the local level to support the national circular Bioeconomy in the
domains of agrifood, bivased, forestry, and marine and maritime sectors, in rural, coastal
and urban areas;

3) Enhancing the knowledge, protection and restoratimf national biodiversity and
ecosystems, and ecosystem services on their resilience/adaptation to climate changes;

4) Promoting awareness, skill upgrading, education, attitude, training, and entrepreneurships
across the Bioeconomy.

Moreover, the IAP prop@s a number of ready, concrete and replicable national projects, e.g.
flagship investments emerged through the consultation of the core stakeholders of the National
Technology Clusters on agrifood, {iased industry and blue growth; they are:

Flagship &, creation of new regional value chains interconnecting rural or marginal lands with multi
inputs and multiproducts biorefineries;

Flagship Z, urban biowaste and wastewater/sludges integrated valorisation with the production of
compost, biochar, biomethas chemical substances and materials for the benefit of the territory;

Flagship 3¢ reconversion of former oil refineries and industrial sites in crisis through the
Bioeconomy;

Flagship 4, restoration of the marine ecosystem and improvementsastainability of the fishery
value chain in the Adriatibnian macro region;

Flagship &, circularity in the Italian meet and wine agood chains.

Finally, IAP includes an analysis of some proposals for overcoming legislative barriers as necessary
prerequisite to support the development of Bioeconomy initiatives in the country, related to
definition of End of waste regulatory procesggedtives and measures related to single use plastics,
regulations designed to promote the development of efficientsyss for the collection of organic

waste and to encourage the production and use of quality compost, quality standards and measures
to support market demand, development of a legislative framework promotingdesign and
supporting those products that amdesigned to reduce pollution and contamination of soils.



INTRODUCTION

THE GLOBAL PANDEMIC HAS REVEALED THE WORLDWIDE FRAGILITIES OF THE CURRENT M
PRODUCTION AND CONSUMRTbased on dissipation of natural resources, relocation of
production, disconnection with territories and communities. It is now necessary to abandon a
development approach based on the realization of sharige objectives and an idea of unlimited

growth to the detriment of the quality of life and of the natural and socagdital of communities in

the context of growing environmental impact.

BIOECONOMY IS ONE OFKIEREILLARS OF THE ITALIAN ECOND&With an annual turnover

of 345 billion euros and 2 million employees, the Italian Bioeconomy is the third in Europe afte
Germany and France. Italy owns a ldagting experience of Circular Bioeconomy, as part of the
circular economy that uses biological resources, from land and sea, as the input for the production
of food and animal feed, and different industrial goodstsas, among others, materials and energy.
Because of the synergy between primary production and industry, the Bioeconomy can effectively
contribute to revitalize territories starting from quality and low impact agriculture and by leveraging
on relational capital of rural communities. The virtuous collaboration and partnerships among
stakeholders of the public, private and civil society translates into projects able to valorize natural
resources while respecting ecosystems and local communities. To bettsash the potential of
GKS LGFEALY . A2S02y2Yeéx (GKS tNAYS aiAyAaildSNHaA
in 2016 and 2017 the establishment of a national Bioeconomy strategy (BIT) and, more recently
(2019, B/ 2y 1S Q& D2 @SNy BIVI.(TRe daciindent dndRtb & $ore effective
integration ofmain sectors of the national Bioeconomy and to facilitate the cooperation between
the country's ministries, regions and autonomous provinces in terms of alignment of policies and
regulations,R&l funding programs, development of infrastructure, etc. This strategy, drafted and
currently implemented by a National Bioeconomy Coordination Board, activated within the
Presidencyof Councilof Ministers aims to achieve a 15% increase in the curremhdver and
employment of the Italian Bioeconomy by 2030.

ALTHOUGH IMPACTED BY HEALTH EMERGENCY FOR COVID19, THE CIRCULAR BIOECONOMY
HAS SHOWED TO BE RESIlbédatse of its intrinsic ability to quickly adapt and rethink the
production logic, whileensuring production stability and the health and safety of communities.

The present context revealed the fragility of the current linear business models and their inadequacy
G2 GFrOo1tS LINBaSyid IyR ¥Fdzids2NE OKl bdAySaa L&
regime would be inconsequent. CIRCUBABECONOMY CAN REPRESENT A VALUABLE MEAN TO
BOOST THE POST COVIREOVERY AND SUSTAINABLE RESUMPTION, rooted on a decarbonise
resilient economy.The Bioeconomy delivers solutions for mitigating and preventing ecosystems
degradations, creating new jobs and business opportunities also for small and meidiedn
enterprises, and innovative staups in arOpen Innovatiotogic. Indeed, the perceived valoéthe

different assets of the circular Bioeconomy model has increased in this critical period, thanks to
their role as essential foundation of health and seeamnomic weHoeing and prosperity of our
communities. Starting from the sustainable value iosaor the production of food and feed and

moving across the innovative biobased products that nourish the excellence of the manufacturing



sectors of Made in Italy, the Bioeconomy implements tangible economic value and quality in the
territories, respectg ecosystems and preserving biodiversity.

The potential of Bioeconomy will fully manifest its impact on the Italian secomomic system if
the publicprivate partnerships will be strengthened and the IMPLEMENTATION OF A SERIES OF
ACTIONS will be adoptedth regard to:

A promoting the development and adoption of a clear, stable regulatory framewpr&oted
in adequate policies, supported by high quality standards and measures that allow
innovative and sustainable products to compete with conventional cares to increase
market penetration;

A developing investments at local level to support the national rural and urban Circular
Bioeconomyin all the sectors, including agnod, biotech and bidbased industry, forestry,
marine and maritime sectors;

A implementng circular and regenerative approacheaimed at protecting ecosystems,
reducing risks for biodiversity, and bringing clean organic matter back to the soil, closing the
carbon cycle;

A promoting the integration between sectors both vertically (supply chaemd horizontally
(territory), the active involvement of primary producers and citizens, the improvement of
skills, education, training and entrepreneurshibroughout the Bioeconomy sectors.

promote the development /
—— | adoption of a clear and stable
regulatory framework

develop investments at
local level to support the
national and rural
Bioeconomy and the

circular Bioeconomy
IMPLEMENTATION TO ’_

[ circular and regenerative ]

approaches

promoting the active
L involvement of citizenship, the
improvement of skills,
education, training and
entrepreneurship




READY, CONCRETE AND REPLIGABIGNALPROJECTS HAVE EMBR@E part of the
consultation with national stakeholders of the National Technology Clusters jdiminiyational
BioeconomyQoordination Board); theywill contribute significantly to the new economic recovery
of the country after the health emergency,pfoperly catalged and supported by publgrivate
investments. Thesprojectsidentified so farare aimed at:

A the adaptation and development of infrastructures for the recovery and treatment of
organic matterand other fundamental nutrients in the liquid and solid flowsoofanic
waste, urban and industrial wastewater and sludge;

A the creationof territorial value chains interconnected with national mukinput and multi-
product biorefineries capable of transiming waste and cproducts destined to become
waste, as well as biomass from marginal soils, into sustainable products designed to not
pollute the liquid and solid carbon flows;

A the reconversion of industrial sites in crisis in synergy with the agricutusector,

A the regeneration of the Adriatilonian marine macreregion with its decontamination
from plastic, waste and war residues;

A the sustainable reinforcement of the associate fisheries and aquaculture value chains

A theintegrated and multipurpose viorization of by-products and waste of the Italian meat
and wine value chainsvith the production of food ingredients and high added value
products along with biofuels and (bio)fertilizers

Finally, it is important to underline the necessity of overcomgEXISTING BARRIERS FOR A FULL
DEVELOPMENT OF THE CIRCULAR BIOECONOMY Beéspit@altthe actions put in place and
the relevant investments in new plants and projects, which are among the most important in
Europe, there is still no clear regulatdramework capable of leveraging on our national strengths

in terms of innovation and highuality standards. Both at European and national level, one of the
main obstacles to the development of the Circular Economy the lack of a clear and stablevegislati
framework, essential element to encourage investments. Measures are required to disclose
environmental costs and externalities of conventional existing products that do not meet
sustainability targets. Conversely, incentives for activities will prontbee circularity of the
economy and the reduction of environmental impacespeciallywith regard for those that
contribute to the restoration of carbon in #éhsoil, such as the production and use of quality
compost, and of all other ecosystem serviceshédtobstacles concern the incomplete application

of laws already in force and related sanctions and the lack of homogeneity of the authorization
approach regarding End of Waste due to the discretion of the various local legislations.

The development of newflagship investments, in synergy with the overcoming of regulatory
bottlenecks, will enable the best forces of the Country to be deployed and to bring out a
generative, competitive, and sustainable creativity. This distinctive element will make Ity
exemplary model- at EU and global levet of resilient development, which integrates the
economic, social and environmental dimensions, regenerates territories, creates new quality jobs,
leveraging on skills, education and infrastructures



SCOPE OF THE IMPLEMENTATION ACTON PLA

The global pandemic has worldwide revealed the fragilities of the current production and
consumption model, based on dissipation of natural resources, relocation of production,
disconnection with territories and comunities. It is necessary to abandon definitively a
development approach based on sheoange objectives and on an unlimited growth vision
detrimental for the quality of life and the community natural and social capital in a context of
growing environmenthimpact.

TheBioeconomy is one of the core pillars of the Italian economy, with about 11% of the country
turnover and employmentThe Italian Bioeconomy Strategy defines the circular Bioeconomy as that
part of the circular economy that uses biologicaaarces, from land and sea, as the input for the
production of food and animal feed, and different industrial goods as materials and energy, among
others.Despite the health emergency associated with Covid19, the circular Bioeconomy sectors are
proving tobe resilient and they represent a consolidated and robust asset for accelerating the post
Covid 19 restart in our Country.

The National Bioeconomy Coordination Board (NBCB) of the Presidency of Council of Ministers
(active in the frame of the National Conttee Biosfety, Biotechnology and Life Sciences of the

same Presidenéyinvolving representatives dive Ministries and of all Regions and Autonomous
Provinces, National Agency for Territorial Cohesion, SVIMEZ, and the main relevant National
TechnologyClusters - public private partnerships, who developed BIT 2)] prepared this
Implementation Action Plan (IAPJhe IAP has the objective to translate emerging BIT Il priorities

into well identified actions and related monitoring system, in order to emm& an operational roH

out of the Italian Bioeconomy potential across Italy in the next 5 yealtsis consistent with the

other national strategies relating to the production of bioresources, their mobilization and use
within the ecological limitsThe NBCB will facilitate the implementation of the IAP actions and

yearly monitor the IAP adoption processelIBCB will also closely cooperate with the coordinators

of the Bioeconomy strategies active in the other EU Member States, mainly in the frame of the
Euopean Bioeconomy Policy Forum and associated initiatives. This cooperation will facilitate the
exchange of best implementation actions and practices, enhance-aa@ntry cooperation and

joint activities, promote the overall implementation of the Bioeoamy strategies in all EU Countries

and the shaping of a concrete agenda of joint actions and recommendations, aiming at
strengthening the development of the Bioeconomy in the EU as a whole. The IAP aims also to
facilitate the alignment of the Italian Bioewomy priorities and actions with the Water framework
5ANBSOGAGSY GKS alNAYyS {GN)}GS3e 5ANBOGAGSE GKS
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Ded, and the ones related to the forest and the marine and maritime sectors, as well as with the
2L NI dzyAGASE F2NBaSSy Ay GKS FNXYS 2F /!t |y
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Partnerships.

1 http://cnbbsv.palazzochigi.it/en/areasf-work/bioeconomy/
2http://cnbbsv.palazzochigi.it/media/1774/bit_ en 2019 02.pdf
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THE NATIONAL CONTEXT: THE ROLE OF BIOECONOMY IN ITALY IN
COHERENCE WITH THESHIRATEGY

The Bioeconomy encompasses the whole range of activities ranging from the terrestrial and
marine bioresource production to their processing and the use of products obtaind@the
objectives of the Bioeconomy Strategy consist of providing an emviental, social and economic
sustainable response to the need for food and-based materials and energy, while at the same
time preserving and restoring natural resources via a sustainable management of water, soil,
biodiversity, and guaranteeing the pngion of highquality environmental service®ioeconomy

has also a fundamental role in the decarbonization of systems and the regeneration of ecosystems
and of territories, starting from the centrality of soil health. It can be an effective acceleratar f
sustainable innovation, regenerating natural resources, marginal/desertified/abandoned as well
as marine and coastal areas, and transforming peripheral areas into strategic centers, a driving
force of competitiveness for Italy and for the EU

Bioeconomyis one of the crucial and enabling pillars of Italian economy. With EUR 345 billions of
annual turnover and 2 millions of employeg2018 data) it is the third Bioeconomy in Europe;
the Country is often second in terms of presence in the R&l projectsdiech by Horizon 2020
Societal Challenges 2 and BBI JU and the first one in terms of quality produttie food and bie
based product domainsThe Circular Bioeconomy contributes to the reduction of the Country
dependence from fossil fuels and finite matds, biodiversity losses and land use changes;
furthermore, itcontributes to the environmental regeneration and the creation of new economic
growth and jobs in the rural, coastal and former industrial areakveraging on regional
specificities and tradions.

To further exploit the whole Bioeconomy potentitile Italian Government promoted the setup of

' yFGA2yLE . A2S02y2Yeé {GNXrGS3& Ay HamT O.LCO
AGNF GS3e F2NJ I adza §ITheyBITal ks td intdrcbndectimore éfficientlylth®  H 1
main economic sectors composing the Italian Bioeconomy, namely the production of renewable
biological resources and their conversion into valuable food, feedbased products, wooden
products, and lenergy, along with the transformation and valorization of -biaste streams.
Moreover, BIT Il aims to a better governance model through increased coordination of Ministries,
Regions and autonomous Provinces and the alignment of policies, regulations, fR&ling
programs and investments in infrastructure§ he overall goal is a 15% increase of the current
turnover and jobs of the Italian Bioeconomy by 2030 by implementing priority actions and an R&I
agenda, which are accompanied by measures creating andirgoteeing the framework
conditions. Due to the strategic geaolitical role of Italy in the Mediterranean basin, BIT Il also
includes actions to improve sustainable productivity, social cohesion, and greater political stability
through the implementationof Bioeconomy in the Mediterranean arean line with the PRIMA
partnership, and the BLUEMED and WESTMED initiatives. BIT Il vision is well aligned with the
European Union regulatory effort which has focused its intervention on climate change, energy,
agriculture, forestry and marine, aquaculture and fishery sectors along watinoag focus on the

3 http://cnbbsv.palazzochigi.it/media/1774/bit_en_2019_02.pdf
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efficient use of natural resources, circularity and waste managemerhis reflects well in national
legislative initiatives, as well as in the ongoing effortsigpport sustainability standards for
prompting the market uptake of bibased products.

THE CIRCULAR BIOECONOMY TO SUPPORT THE POSAHASEID

The Bioeconomy is one of the pillars of the Italian Economy and, though impacted by health
emergency for avid19, it showed to be resilient, being deeply rooted in the territories and able to
enhance their intrinsic adaptive and community spirit, rethinking production logics in a timely
manner, ensuring production stability while giving absolute priority te trealth and safety of
people, and leveraging on a spirit of solidarity along the entire supply chain.

The circular Bioeconomy supply chains produce high quality and nutritional food for all, as well as
essential materials, clean water and energy in a saisgble way At the same time, it is able to
regenerate forest, rural, coastal and industrial disused areas, and thus local biodiversity and
ecosystems, creating local new jobs and establishing wide ecosystem conditions for the prevention
and containment bfuture zoonoses and epidemics. The products of the circular Bioeconomy are
alsoF SSRAY3I aASOSNItE 2F (GKS O2NB Yl ydzFl Ol dzNR y 3
create new competitiveness. The Italian Bioeconomy is a driving force for innovation
regeneration and sustainable growth, and therefore for the social cohesion and political stability,

of the entire Mediterranean Basin.




THE BIT IMPLEMENTATION ACTION RD&08i2025

To facilitate the implementation of priorities identified in BITthrough the assets of the circular
Bioeconomymentionedabove operational actions undeiour broad headingtave been identified
They are:

1) Promotingthe development/adoption of policies, standardslabelsand emerging market
based actions and incentives

2) Launclhing pilot actionsat the local levelto support the national circular Boeconomy in
the domains of agrifood, biebased,forestry, and marine andmaritime sectors in rural,
coastal and urbarareas

3) Enhaning the knowledge protection and restoration of national biodiversity and
ecosystemsandecosystem servicesn their resilience/adaptation to climate changes;

4) Promoing awareness, skill upgrading, education, attitude, training, and
entrepreneurshigs across theBioeconomy

Enhance the knowledge on national
biodiversity and ecosystems, to
deploy it within safe ecological
limits in the primary production,

and on their resilience/adaptation
to climate changes.

Launch of pilot actions to support
Bioeconomy in the domains of agri-
food, biobased, wood and forest,
marine and maritime and urban
sectors.
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Coherently with the European anthe national Green Deaknd the related
European strategies and instruments launched by the European Commis
promote the development/adoption of policies, standards, labels ar
emerging marketbased actions and incentives forsustainable food

production and healthy diets, forest maintenanceand production of forest
goods and servicesnaritime and biebased pralucts, on the basis of reliable
scientificbased data on environmental and climate performance and sac
economic and environmental impacts

The recommendedactions are:

A

Embed the Beconomy strategy ito law framework to guarantee its recognition and
application according ta biannual implementation plan;

Deploy the post2020 CAP National Strategic PlEmenhance increased sustainable production
and use of biomass arnlde development of innovativeiBeconomy sectors embedded in locally
rooted supply chainsrough specific measuregevoted to:

a)

b)

c)
d)

f)

g)

h)

improving the position of farmers in thikioeconomysupply chainalso bypromoting
innovative shorbiobasedsupply chains

promote reduction of the use of chemical substances in the primary producioth
boostsustainableorganic farmingontributing to the EiropeanGreenDealand Farm to
Forkobjectives and to soil restoration;

adopting low emission feeding strategies and improving manure management in order
to enhance the sustainability of the livesk sector;

fostering climate change adaptation and resilience by sustainable management of
agricultural and foresand marine areagpromoting agroforestry, reducing soil erosion
and hydrogeological risks, achieving a more sustainable water managemernfiood

security,

contributing to the achievement of the EU Green Deal target on antimicrobials by
reducing their high usi terrestrial and aquatidivestockfarming

stronger encouraging youngnd womento move into farming and other activities in
rural, costal and marinareas

protect and maintain both traditional crop varieties and animal breeds, which are linked
to traditional farming systems and combatvasive species that ate threatening our
biodiversity;

support the reduction of food waste along the entire supply chain, with incentives at the
level of consumers and differentiated charges at the level of retail and production and
supply chains.

Higher attention to sustainable food packaging amcreased shelf life

A Promote the adoption of standards, labetearketbased actions and incentives in support of
the transition towards sustainable seafood productioand value chainin line with the

11



objectives of Farm to Fork strategy, Commisheries Policy, and Blue Growth initiatives
enhancing the climate and environmental performance of the marine primary sector.

Unfold Italian huge potential to balance C fluxes in resilient and productive sustainably managed
forests, through theesourceefficient use of the renewable raw materials they deliver, as well
by increasing the development of innovative forest products, includindpased chemicals and
construction & building materials);

Strength standard and label folow impact bio baed productsto improve public perception
and market acceptance of biobased producitsyelopingcountry-based Life Cycle Inventories
and other tools including carbon accountindgiased on which promotinghose biobased
products which provide evidence onhte contribution to lower GHG emissionsssessed via
LCA procedures a wide range of sectorariong allagriculture,aquaculture SME, domestic
sector, etc);

Issue a decree, which fosters systematic use of-based productdy official departments and
agencies and irpublic-sector organizations, hospitals and schools through Green Public
Procurements

Reexamine fossil fuel subsidies arsfrengthen environmental subsidies for low impact
biobased productsthus creating a leal playing field for bidbased industries;

Promote the use of productsincluding the biobased recyclable oneable to biodegrade in
different environments in applicationswhere there is a risk of an accumulation of ron
biodegradable residues in liquiesh@ solid carbon streams and in soils, with effects also on water
quality;

Promote use of biobased Haoth from steamreforming of biomethane and from steam
gasification of lignocelluloses biomass;

Support waste prevention and sustainable waste managemeadttions through waste
hierarchy, incentivizing separate collection, subsidizing recycling and reuse, and discouraging
landfill disposal,

Promote the use of compost, digestate artdgh-quality organic materials in agricultureto

tackle the desertificatin issue and reducing organic material ending up in landfills;

Encourage investors towards provision of finances in the Bioeconomy secterg. banks,

GodzaAySaa y3aStaés Ay adzNB NEoHwdLifliygschenyfes) Thyzy R &

increasing the aareness on the contribution of i@conomy toeconomic development,
mitigation of climate change and environment preservation;

Promote a capillary digital innovation and transformation of sectoraith new business
models reproducible and adaptable to diffent social and geographical contextsy
leveraging on local actors and territorial resources, also paying attention to solutions requesting
low technological and financial inpuAn example can be represented by tdevelopment of
collectiveand more eficientirrigation systemsableto maximize the effects and lowering the
losses of the irrigation;

12



A Promote Boeconomy priorities and actions in the frame of national and regional 88t only
by mobilizing structural funds at regional levddut also promding an inter-regional
implementation of Bioeconomythrough cooperation and coordinatigas well astimulating
synergy among different public and private funding sourcésr lowering the risk for
investments in Bioeconomy initiativegsuch asCircular Bioeconomy Thematic Investment
Platform, established by the European Commission, the Common Agricultural Policy (post
reform), the InvestEU Programme, the future European Innovation Coundiltle ETS
Innovation Fund);

A Promote Bioeconomy priories and actions in the frame of national and regional ERDF
Operational Programmes, in the contexaf support for research and innovation initiatives
related to the specific objectivesf Policy Objective 1A smarter Europg and of initiatives
aimed atpromoting clean and fair energy transition, green and blue investment, the circular
economy, climate adaptation and risk prevention and management as envisaged by the specific
objectives ofPolicy Objective 2A greener, lowcarbon Europg

13



Launch of pilot actions to support circuldBioeconomyin the domains of agri

food, biobased, wood and forest, marine and maritime andban sectors D/

1.1.0 Rural Boeconomy

In Italy, the priorityis to deploy theBioeconomyn the territories,valorizing the local traditions and
biodiversity, trying to make their ecmnomies moredynamic. Regardingpo rural area, smaltto-
medium biebased solutiongre recommended, along with thidentification of technologies that

are suitable to operate at small scale and easy to replicate and/or to adapt toceditions and
promote demonstration activitiesQuite relevant to that objective ar8living labs"where place
based,multidisciplinay, multi-stakeholdes and ecologicalbasedinnovationsare developed and

tested. They promote concrete andefficient ways of cooperation and sharing ekperiences
between different players such as farmers, forest owners, advisors, researchers, businesses
policymakerscitizensThe following sukactions are proposed:

A Develop and testdiving labs as placebased, local infrastructures where multiple
disciplines and stakeholders can exchange ideascreate, test and replicatagrifood,
forestry, marinebased productspio based andseabasedBioeconomysolutions on
different scalege.g. from pilot to landsape)

A Promote the transition of agriculturelivestockhusbandry and aquacultureto climate
neutrality, reducing thenegative environmentaimpact of the food activity, to exploit
a) low input crops in marginal landby improving the soil organic matter content and
fertility b) lowenergy and low impacaquaculturesystemsandlow fishery pressurend
to promote monitor seawater and sediment quality

A Support and encourage sustainable forest managemeand a resourceefficient
OA2Yl aad dzaS> [ O0O2NRAYy3 (2 GKS ;a0 a0l RS

A Set up a trainer trainingProgramme designed tofoster the creation ofsupport
structures for managing innovation projects and technology transfefior both
production processes and products) the Bioeconomyfield (by also readapting and
updating the role of the multipurpose agricultural advis@rarsuant to EEC regulation
270/79).

1.1.1 Agrifood

Theltalianfood and beveragéndustryrepresenta prominent sector othe Italian economyit relies

on a largevariety of high-quality typical productsprominent componers of the Mediterranean

diet, which is recognized worldwide as a model of healthy and correctly balanced nutrition,
permitting a good state of healthand preventing onset of significant pathologies associated with
the diet. The sustainability and circularity of Italiagrifood valuechains can be further increased
through processing and utilization of 4pyoducts and wastes. Byroducts often contain
phytochemicals, bioactive peptides, prebiotics, dietary fiber, minerals, polyunsaturated fatty acids,
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carotenoidsetc.that can be exwited as valuabléioactive ingredientsThey can be recovered and
used both in the formulation of new food products, which combine health and acceptability
performances, and in the increase in food safety and shelf life

The following sukactions are prposed in this sector:

A Betteridentify/document scientificallythe health and nutritional properties of the Italian
regional productsof the Mediterranean diet to further promotegloballythe image of this
food styleand its cultural, anthropological, nutritional, healthy relevance through solid
scientific evidence

A Developtailored biorefinery schemes to fully valorizagri-food byproductsto obtain high
value healthy ingredients for the formulation of readyto-eat and other modern new
food/feed products along with biobased products (chemicals, materials and fuels
including BieHy) of prominent interest for the pharma, biocosmetas well as the chemical
and textile sectors

A Sandardiz methods of assessingioavailability and functionality (antioxidant, anti
inflammatory, immunemodulatory, neuroprotective, and anticancergperties, etc.X (of
ingredientsobtained from byproducts

A Develop new food processing methodolog{eludingbiobasedfood packagingpased on
minimizing the technological damag® decrease food loss and food wastnd increase
productivity, while valorizing the unavoidable food losses into the production of high
guality biomethane and compost for soil regeneration

1.1.2 Biobased industry

The poduction of biecbasedproductsfrom dedicated norffood agroforestry bimassin marginal
landsand from biowasteof agrifood, forestry and maritimectivities is a very speciapportunity

for many rura] mountain and coastalareas of the Country, undeeconomic and evironmental
terms. On the one handthey can constitute a source of income diversification and an amit
element of profitabilityfor all the involved stakeholders along the value chain (including primary
sector) On the other hand, they can contributeto dispose smartly impacting residuesd
regenerateterritories, thus contrasing the phenomena of desertification and soil contamination.
Moreover, inltaly more than 6 thousanadontaminatedsitesare presentoften former industrial
sites (oil refineries and chemical plants). They have to be decontaminated to lower the associated
envronmental and health problems. The opportunity is to combine this decontamination phase
with their re-industrialization, with he instdlation of new and advancebiorefineries established

in synergy with primary sector, providingnvironmental and economicegeneration of the
territories through the establishment of wiwin agreindustrial value chains between agriculture
and biobased ndustry, leveraging on the valorizationand enhancement of the existing
infrastructures services, skills and professionalism.

A Createcircular Bioeconomyvalue chains based otthe valorization ofdedicatednon-food
crops grown on marginal lands ana'r local agri-food, forestry or marine biowasteto
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obtain different types ofbioproducts, including bio H, and biomaterialsto enhance and
revitalizethe economy and theenvironmentaland sociarelevance of the areas

A Regeneratesome of the former oil refineries or chemicaidustrial areasespecially those
located near populous and relevant urban centelisito biorefineries able to guarantee
locallynew environmental, ecoamic, and social sustainabilitf o spur opportunities isuch
direction, apublic database of existing former oil refineries or chemical industrial areas in
the Italian territory needs to be created

The forest sector plays a strategic rolepiroviding Italy with biomass, fruits, ecosystem services
and infixing asignificant portion of national carbon emissiofiius, in the biobased area of
Bioeconomy and ifine with the national strategand the European Guidelinésr the forestry
sector,it has to be reinforced

A the recovery andthe recycling of woodproducts along with the replacement of energy
intensive industrial materials withlong lastingwood-based products to reduce carbon
dioxide emissions

A the recovery and the recycling of wood products to produce B#2 as competitive green
Ho;

A the use of wooden product#n the building and street furniture, in the furniture andtoys
production, etc, by extending their life cycleandtaking into account ther carbon storage
potential.

1.1.3 Urban Bieconomy

Municipal biowaste, normallyperceived asa challenge due to its potential pressure on the
environment and humahealth, isavaluablesoil improver in the form of composMoreover, itcan
be (bio)converted intobio-based products such as chemicglsgcursors for plasticdiofuels, etc.
of prominent industrial interestin 2018, Italy produced above 2 Milleof tons of compost, which
brought about 600,000 tons of organéarbon into soil by saving 3.8ilNbns of tons of carbon
dioxide equivalent (with respect to their gigsal in dump sites)t alsogenerated EUR 19 Bllions
of turnoverand 10,620new jobs. Similaropportunities are associated wittmunicipalwastewates
management and disposalhe availability of such matrices is growing due to the fact thattew
EU regulation on wasteould lead to an increase of tremount of biewastecollected and made
availablein cities(currently,above7 M tons/year of organic fractiom the whole countryand at
the same time the current approach to their exploitatiesmot fully valorizingtheir potential.

The following sukactions are proposed in this sector

A Exploit the full potential of urban biowaste and wastewatersvia a multi-products
biorefinery approach, with the production ofbio-based chemicals, materials and energy
along with clean water, fertilizers, nutrients andcritical materials such asitrogen,
phosphorusand potassium
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A contribution to the bioeconomy is also played by urban and-ypdran forests which play an
important role in improving the quality of life of resident populations. In this direction, it is
recommended in line with the national strategies for urban greand forestry, and in line with
European guidelines, to promote management and reforestation interventions in urban and peri
urban areas.

1.1.4 Blue Bioeconomy

The EU's blue growth strategy identifies aquaculture as a sector that could stimulate economic
growth across Europe and the Mediterranean region and the reform of the common fisheries policy
also promotes the aquaculture sector, also through the natiotratasgy adopted by Italy.

Aquaculture has a clear function in the development of a climate neutral, sustainable and
productive Blue Economy and provides an efficient production of nutritious and healthy food, with
a low product environmental and climatiodtprint. In the light of the Blue Growth Strategy, the
Green Deal, the Farm to Fork Strategy and the EU Ocean Mission, it is important to unlock
aquaculture potential across Europe and the Mediterranean region. An improved governance and
regulatory systenwill boost sustainable aquaculture and promote the possibilities to invest in new
activities.

Italian aquaculture provides 1510 tons of aquatic products farmed in 800 aquaculture sites based

on land, transitional and coastal waters. Most of Italianduction is shellfish (66% production,

55% of value), which is recognized as a bioremediation tool and provide ecosystem services leading
to positive effects in transitional and marine habitaEsirope currently is a leader of sustainable
aquaculture, puking it to become the global standard for sustainability.

Italy is the second Mediterranean country for the production of fish products. However, the national
fishing sector is in crisis due to the excessive exploitation of resources (caused by ineffective
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management with a consequent reduction in catches, which has led to a significant contraction of
the fishing fleet). The sector is also affected by the lack of technological innovation, management
and marketing, in the improvement of boats and the welfafe@perators. Other adverse elements

are associated with the gepolitically complex Mediterranean basin, where are playing prominent
non-EU fishing countries with less restrictive regulations, but also with the phenomenon of illegal
fishing.We should caosider thataquacultureishighly susceptible to climate changmepacts &mong

all, seawater temperature, salinity, acidification and marine extreme events,atd. pppropriate
measure are required

Despite the aforementionedhallengesmarine environment can be considered an inexhaustible
mine of products, if properly exploited, with high added value that can generate new production
chains with high commercighlue,and this is a special opportunity for Italy almost fully surrounded

by seas. Despite of this, Italy shows a significant delay in development and technological innovation
in the blue biotechnology sector

The following sukactions are thus proposed in this sector:

A Implement specificnational strategies for the sector and prote the development of
sustainable fisheries, also through new fishimgnd marketICT basedechnologies aimed
at achieving environmental sustainability, protection and restoration of marine habitats,
spatial management of fishing activities, food qual& safety, promotion of market
neglected fish species, enhancement of underutilized and discardedryige.g. bivalve
shells, undersized specans of commercial fisheries species), diversification of fisheries
products, promotion of productdraceability and labeling, development of integrated
traceability systemsnd of circular economy modelsicluding through promoting circular
economy framework

A Foster the resilience of the aquaculture sectand its integration In the Blue economy as a
key contributor to European food security.

A Recogrie aquaculture as a fullledged part of marine spatial plangco-existence) and
allocate marine zones for aquaculture (AZA) at regional and municipalitiels hegeing
towards predictable and evidend®ased licensing systems, in order to increase the number
of coastal and offshore marine sites for sustainable growth of aquaculture, also through the
reuse of decommissioned offshore platforms existing in Italy;

A Promote incentives for the cultivation of aquatic extractive speciesiich as seaweed,
invertebrate, shellfish to obtaining more food and biomass sustainably and as bio
remediation tools for the restorative effect on ecosystems;

A Improve sustainability assesment and design performanebased food sustainability
standard and labelling as well as trustful, ceffective certification systems for
benchmarking aquatic food sustainability in International and European sustainability
certification schemes of bidoased systems.

A Develop smart solutions for the use of digital technologider small and medium
aquaculture farms, to support efficient management of production sites in remote
coastal/rural and even of§hore areas;
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Increase in use of bproducts from aqua&ulture by valorising both processed products and
sludge; increase in use of renewable energy (wind, solar, wiesh) at seabased and
rural production sites

Qreate a scientific network faappliedblue biotechnology, involved iskesigning andesting
new technologies for theremediation of marine contaminated sites antilored
exploitation of national marinebased feedstocKincluding byproducts and wastes from
sea products transformationidentifying newbiobasedproducts(i.e., functional cosmetics,
foods/feedsnutraceuticals, functional foodsand biomaterials (i.e., natural polymers for
packaging or biomedical market)

Qreate anational vulnerability evaluation framework to asses®f the sector vulnerability
and the integrated coastal managemeirproving disaster preparedness and farm and
fisheries resilience to climate changend other natural and technological hazards
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Enhancethe knowledge on nationabiodiversity and ecosystemand on their ZC
resilience/adaptation to climate changedo deploy it in the primary production 727
within safe ecological limits ‘o i

The environment, natural resourcesatural capital, biodiversityecosysems and ecosystem
servicesare undersevere pressure at global and local scalk Siodiversity' strategy as well the
GFarm to 2 NJ| € hakeybRen recently launched for facing these treatsl to stimulate the
economy, improve the health and quality of peoplis, conservenature and leave no one behind.
It is therefore imperativethat the Italian Bioeconomyimplementation actions help reducing
environmentalpressures, value biodiversjtiialting and reversing its losrich natural capital and
contribute toenhance the provision of magcosystem serviceand improving the productivity and
resilience of natural resourceshere are several sources of sild waterpollutants/contaminants
interfering with our ecesystem and entering in foefited chainssuchas plastics and microgstics
chemical fertilizers and herbicides, lubricants, metals, fuels, antibiasiesell as excess nutrients.

{ dzA G I A y A Yy 3 bylibnitodzidubity reqOieytieddhtenance of a healthy planet, resilient
ecosystems, eifient use ofnatural resources, and conservation and sustainable management of
biodiversity. It is therefore necessary to improve the knowletigsis(data, information and tacit
knowledge) orecosystems status and their interactias well as forward-looking capacityAt the
same time, thepplication of ecalesigned products which dwt accumulate into the environment
can provide a substantial contribution preserve ecosystem servigaghenthey are implemented
in virtuous systems based dngh quality inputs/output flows.

These are essential elements provide the evidence needed to support policy makers and for
underpinning policyconsistency This asks for mor&nowledgeand perceptionabout risks and
opportunities of workingwith biological resources, sustainability thresholds and the values of
biodiversity (including economic, cuttl, and intrinsic values)ut also forinnovative solutions,
new business mode|sew accounting systemand alternativevalue chains that areentered on
biological resources, ecosysterasid biodiversity,developedtogetherwith local communities and
stakeholders.

Therecommendedactions are:

A Protect and increas biodiversity by appropriate management practices and habitat
restoration actions, contributing to the EU Green Deal target on high diversity landscape
features on agricultural land;

A Boost sustainable forest management and restoration of forests ecosysteimdine wth
the national strategy for the forestry sector and the European guidelitzesnprove the
condition of habitats and species linked to the forest biodiversity, contributing to increase
the resilience to climate change and otleaiverse factors

A Promotemechanisms accelerating the transition towaedsesourceefficient, safe, circular
and climateneutral economy that protects and restore biodiversity and ecosystem
services
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A Adopt a methodological framework and standardized indicatorendorsed by policy
makers,to measure the value of ecosystem servicpsovided by lowtrophic levels, as
Nature Based Solutions, and to aligimding mechanismst national and EU level to reach
the targets;

A Strengthen theknowledge resilience and status of biodiversity anterrestrial, ccastal,
and marine ecosystems, includinidpe servicesthey can provideand the related socio
economic costs and benefifsvith a particular attention to regulatory ecosystem services,
in harmony with the Itahn Natural Capital Committeeand the European biodiversity
strategy This would allowthe implementation of an ecosystetinased approach to natural
resources management, valuing the provision of ecosystem services in the frame of the
environmental policies on protection of water, sodiodiversity andhabitats as well as
promoting the natural capital accounting systems based on the methodologies defined by
the United Nations and the European Union, also within Megpping andAssessment of
Ecosystems and their Services (MA&®)Forest Information Systenfor Europe (FISE);

A Improve the National Inventory of Forests and Forest Carbon Stpckstributing to the
preparation of the periodical "Report on the state of national forests" (Article 14, Legislative
Decree n. 34 of 20183Jso tirough the integration of novel administrative, so@oonomic
and ecological parameters, in order. better understand the dynamics of the whole forest
sector; to provide data and information useful to make informed decismaking possible;
and to faciitate the reporting commitments deriving from EU legislation and Italy's
participation in multilateral processes, such as the UN conventions on climate ¢hange
desertificationand biodiversity and the 2030 Agenda for Sustainable Development.

A Increaseobservationcapacity andmonitoring and reporting capabilities on the condition
of national biodiversity, ecosystems and ecosystem service® underpin ecosystem
conservation andestorationby contributing/exploiting to Copernicusd European Marine
Observation and Data network (EMODnefpta and information servicesby better
integrating monitoring and datasystems and select key indicators for sustainable
management of land and marine bBmased production, to comply with environmental
assessment antb adopt a more facbased decision making

A Monitor degraded land areas or lands at risk of climatdhange impacts such as
desertification,in cooperation withCopernicus services and Sentinel systemynderpin
actionsfor soil health improvementbased on circulaBioeconomyregenerative practices

A Assessthe national role of pollinators microbiomes, and other ecosystem serviceas
factors able tohigher up the biomass productionto protect our crops, to restore and
better manage soils, to improve human and planetary health, and to spawn new
sustainable solutionsand economic opportunities for growing bioeconomies, while
preserving the intrinsic value and biodiversity of our ectays. The nationalinitiative on
microbiomeslaunched by CNBBSV in 2G&1 implemented witha Position Paper and an
industrial Implementation Action Planwill guide some of thactivities associated with this
action

4 http://cnbbsv.palazzochigi.it/en/areasf-work/bioeconomymicrobiome/
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A Support and guide innovation in the area @fotocols and technologies, species
identification and improvements for biomass productigrharvesting and processing to
match the conditions to be met for sustainability of primary productipassigning priority
to the food use of edible resources (protecting and enhancing local species and varieties of
agrobiodiversity) and preferring the structural prevention of surpluses over recovery and
recycling actions

A Adopt /join climate policy measures at EU level indar to combat biodiversity loss and
environmental changeslsothrough the promotion ofeco-designed productsapplication
GKAOK R2y QU I OO0dzYdz Ipieservingstosgsterd $eSiceS Y GANR Y Y Sy

A Activate the potential of forest sinks, carbon storage ioréstsoil andLINR RdzOé a | y R ¢
substitution role for nonrenewable and carbogintensive materials producedby
sustainable forest management of national foresand in arboriculture plants from wood.
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