




6.2 THE STRATEGY

The Italian bioeconomy has enormous potential for stim-

ulating growth if the above-mentioned challenges and 

opportunities are addressed and turned by each sector 

into resource-efficient and environmentally sustainable 

production strategies and processes able to guarantee 

improved supplies of new, safe and high quality foods 

and bio-based products and services - including bioen-

ergy, via competitive and low carbon supply chains.

The bioeconomy embraces several sectors and broad 

value chains, which must be interconnected more ef-

ficiently. Conversely, scientific disciplines and tech-

nologies require a stronger integration, leveraging on 

an effective engagement of public and private stake-

holders. This in turn will facilitate cooperation among 

education providers, researchers, innovators, commu-

nicators and representatives of consumers in order to 

create the socio-economic and technological context 

for the effective and locally routed implementation of 

the required cross-cutting interdisciplinary innovation.

The present strategy intends to deliver new knowledge, 

technologies, services, capacity building, but also con-

tribute to fill the gaps related to regulations and public 

awareness. More specifically the strategy aims at:

 Ĕ Increasing circularity in the economy;

 Ĕ Boosting sustainable and locally routed economic growth 

by bridging gaps between research and economic sec-

tors, including an emphasis on Small Medium Enterpris-

es (SMEs);

 Ĕ Supporting the alignment of EU, national, regional poli-

cies, regulations and coordination of local stakeholders;

 Ĕ Ensuring that the bioeconomy reconciles technological 

advances and progress without undermining environ-

ment conservation and the resilience of the ecosystems;

 Ĕ Promoting knowledge-based economic activities and 

policy making;

 Ĕ Supporting cross-disciplinary education and training for 

researchers as well as for technical careers;

 Ĕ Catalyzing informal learning, tertiary education and 

technology/knowledge transfer to support the jobs in the 

wider bioeconomy domain;

 Ĕ Promoting the bioeconomy in the Mediterranean area 

via the exploitation of potential of PRIMA and BLUEMED 

initiatives addressed to improve Mediterranean primary 

production and bioindustry potential, thus creating new 

jobs, social cohesion and political stability in the area.

6.3 THE R&I AGENDA

The main R&I needs and opportunities for boosting the 

Italian bioeconomy are reported below. The list is mainly 

based on the results of Italian stakeholders consulta-

tion process carried out on 2016 for the preparation of 

“Agrifood” and “Biobased economy” action plans in the 

framework of implementation of National Smart Spe-

cialization Strategy and later, in 2017, for the set up of 

the first Italian bioeconomy strategy BIT approved on 

April 2017. A few new inputs have been recently intro-

duced in the section below during the BIT revision, also 

for better aligning it to the new priorities identified by the 

new European bioeconomy strategy published in 2018.
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a. To boost sustainable and resilient primary produc-

tion through actions and R&I aimed at:

 Ĕ Implementing more effective models of agricultural and 

forestry production, such as climate smart agriculture 

and forestry, precision farming, ecological intensification, 

agroecology and regenerative agriculture to improve the 

productivity and resilience of animals and plants;

 Ĕ Implementing techniques, based on digital services 

and satellite monitoring, for mitingating soil erosion 

and preventing hydrogeological disasters;

 Ĕ Using biodiversity and modern genetic programs to im-

prove the resilience of animals and plants to biotic and 

abiotic stresses;

 Ĕ Improving the understanding of microorganismes role 

as strategic biological players for the resilience but 

also health and productivity of plants and terrestrial 

and aquatic/marine animals as well as soil and water 

ecosystems;

 Ĕ Boosting organic farming and livestock;

 Ĕ Reducing GHG emissions by decreasing the use of fer-

tilizers;

 Ĕ Adopting multidisciplinary approaches based on the 

concept of Water-Energy-Food nexus to assess the 

global sustainability of production processes, through-

out a specific set of indicators;

 Ĕ Improving the use and management of water in agri-

culture;

 Ĕ Developing tools to plan adequate decarbonisation 

strategies and assess European agricultural emissions 

embedded in international trade;

 Ĕ Increasing photosynthesis and carbon dioxide (CO2) se-

questration by plants;

 Ĕ Exploiting the role of agriculture, including urban and 

peri-urban agriculture, indoor vertical agriculture, and 

forestry in the circular bio-based society, with a sys-

temic view on the links between primary production, 

ecosystems and human health.

b. To improve resource management and efficiency 

through actions and R&I aimed at:

 Ĕ Adopting of a systemic view of crop and animal produc-

tion, animal welfare, ecosystems and human health, 

by interconnecting sectors and value chians, existing 

knowledge and innovation;

 Ĕ Development of soil preservation and regeneration 

schemes, including effective risk-management strat-

egies for the prevention of pollution deriving from the 

end life of materials and chemicals dispersed in the soil 

and water streams;

 Ĕ Valorizing and reusing agricultural and forest residues, 

also for the production of bioproducts, bioenergy and 

biofertilizers;

 Ĕ Creation of locally integrated agro and forestry industri-

al supply chains for a better valuing of product quality 

and a stronger contribution to rural development;

 Ĕ Exploiting valuable national forest raw material for the 

production of energy and materials for energy efficien-

cy along with high value certified new products, materi-

als and composites derived from wood.

PRIORITY
Sustainable agriculture and forestry 
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c. To improve multiple functions and benefits of land, 

rural and abandoned areas through actions and 

R&I aimed at:

 Ĕ Developing new processes for the conversion of resi-

dues and side streams of agriculture and forestry value 

chains into bio-products and bioenergy by following a 

“cascade approach”;

 Ĕ Development and production of high value certified new 

wood products, wood-based materials, composites and 

bioenergy from wood obtained from the sustainable 

management of forests;

 Ĕ Supporting farms and forests diversification in the 

framework of circular bioeconomy, in order to enhance 

the sustainability of the sector and to keep the added 

value in the frame of rural economies;

 Ĕ Promoting the creation of new integrated agricultural 

value chains based on best practices, on the sustain-

able use of biomass, and on the restoration of organic 

matter in soils also in marginal and abandoned lands.

d. To improve human and social capital and social 

innovation through R&I/actions aimed at:

 Ĕ Enhancing the skills, the human and social capital of 

farmers, foresters and other actors of the rural economy, 

also through education and digital based technologies;

 Ĕ Involving young land managers in less favored Italian 

regions in the adoption of good practices, thus creat-

ing possibilities for expanding farming and supporting 

knowledge sharing;

 Ĕ Supporting young entrepreneurs in the agri-food and 

forest-wood sectors in less favored Italian areas also 

through educational programs;

 Ĕ Preserving and valorizing traditional knowledge and 

promoting the connection with the ecological and the 

socio-economic value of agriculture and forestry sys-

tems through the transfer of good practices to the 

young farmers and entrepreneurs.

e. To contribute to improving the primary production 

in the Mediterranean area through R&I/actions, 

also promoted by the PRIMA initiative, aimed at:

 Ĕ Preserving and implementing sustainable biodiverse 

crops and livestock, to offer a broad choice of geno-

types addressing the needs of multi-ethnic societies in 

the Mediterranean basin;

 Ĕ Developing molecular techniques and markers to fa-

cilitate the control and the selection of crop/livestock 

genotypes, including microbial companion (beneficial 

microbiomes as determinants of productivity, quality, 

safety), suitable for sustainable production in a chang-

ing Mediterranean environmental context;

 Ĕ Designing a consumer-responsive Mediterranean ag-

ricultural production system, supported by actions di-

rected to raise the consumer awareness about the high 

quality of Mediterranean products and  to promote their 

consume;

 Ĕ Exploiting alternative food sources (insects, algae etc.) 

and novel food microbes utilizing pedoclimatic national 

areas and existing industrial infrastructures for antici-

pating solutions for climate change related novel food 

security needs;

 Ĕ Providing integrated pest management solutions, aid-

ed by novel control tools, to prevent diseases; 

 Ĕ Mitigating the impact of  climate changes on Mediterra-

nean crops and livestock.
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a. Boosting sustainable exploiting of marine resourc-

es though actions and R&I aimed at:

 Ĕ Increasing the sustainability of fishery and marine aq-

uaculture also including ethical and ecological aspects;

 Ĕ Promoting the production and processing of seaweed, 

jellyfish and phytoplankton as possible sources of hu-

man edible proteins but also of biomass for the pro-

duction of bio-based chemicals, materials, energy, and 

methane;

 Ĕ Improving the resilience, ecological compatibility, ro-

bustness of the main aquatic production species via 

breeding programs based on genomics and precision 

phenotyping;

 Ĕ Improvement and integration of monitoring and control 

systems to prevent illegal fishery through ICT, Big Data 

Analytics and Industry 4.0 technologies;

 Ĕ Exploiting sustainably the large micro and meso plank-

ton stocks for producing high value substances (e.g. 

pharmaceutical, cosmetic, nutraceuticals, etc.) and bi-

obased products as well as enzymes for technological 

applications;

 Ĕ Exploiting marine biomass as well as byproducts and 

waste deriving from fishery and aquaculture value 

chains within an integrated biorefinery scheme (e.g. for 

producing pharmaceutical, cosmetic and nutraceuti-

cals);

 Ĕ Exploiting the deep sea biosystems according to sus-

tainable practices and schemes;

 Ĕ Implementing new bioeconomy business models at the 

land/sea interface as well as in wet lands;

 Ĕ Promoting the increase of the readiness level of the 

most promising Marine Energy technologies and their 

integration with other activities at sea (e.g. desaliniza-

tion process, aquaculture etc.);

 Ĕ Fostering fisheries as a recreational activity within an 

ecotourism approach also by strengthening interac-

tions with commercial fishery activity in remote coastal 

and rural areas.

b. To protect and valorize marine environment 

through R&I/actions aimed at:

 Ĕ Promoting biomonitoring and bioremediation of mi-

croplastics and xenobiotic compound contaminated 

sediment systems, mitigation measures for preventing 

new contamination due to plastics and other and new 

pollutants and development of marine degradable bio-

based plastics to limit/prevent marine litter and pollu-

tion;

 Ĕ Analysing marine ecosystem resilience and regime 

shifts in relation to climate change and other natural or 

anthropic pressures, and develop mitigation strategies;

 Ĕ Promotion of sustainable solutions (i.e. advanced bio-

fuels, electric propulsion, electrification of ports) aimed 

at reducing maritime ports and transport pollution;

 Ĕ Promotion, conservation and sustainable valorization 

of the marine landscapes and cultural heritage.

PRIORITY
Aquatic living resources and marine and maritime bioeconomy
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 Ĕ

c. To contribute to boosting a MED marine bioecono-

my through the BLUEMED R&I/actions aimed at:

 Ĕ Promoting an integrated, multi-disciplinary knowledge 

for better assessments and forecasts of the Mediter-

ranean Sea ecosystem and biodiversity, and deeper 

understanding of its vulnerability, resilience and risks, 

as well as of the strategies for it preservation and sus-

tainable valorization;

 Ĕ Sustainably exploiting of deep sea biosystems and 

land/sea nexus;

 Ĕ Pursuing the ecosystem based management of fish-

eries in a multispecies context impacted by climate 

change, to implement the Common Fisheries Poli-

cy also by means of a Geographic Information Sys-

tems-fishery system;

 Ĕ Supporting the innovation perspective in aquaculture 

identifying key species for farming, management strat-

egies for platforms, feed design, diseases;

 Ĕ Addressing environmental fate and distribution of 

emerging pollutants to implement appropriate reme-

diation actions;

 Ĕ Exploiting the bioeconomy potential of the land/sea in-

terface and of the multiple purpose offshore production 

sites, integrating bioresources and renewable energy 

production.
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a. To improve healthy diets and people’s health 

through actions and R&I aimed at:

 Ĕ Evaluating, educating and exploiting national consum-

er preferences, attitudes, needs, behaviour, personal-

ized nutrition and increasing lifestyle and education, 

and communication;

 Ĕ Tackling obesity through food formulations/substi-

tutions, changes in retail and catering practices, and 

changes in consumer behavior;

 Ĕ Solution able to improve the bioavailability of nutrients, 

also developing smart and personalized nutrition solu-

tions (e.g. metabotype tailored) stemming on new pro-

duction/delivery technologies and ICT approaches;

 Ĕ Further exploiting knowledge on gut microbiome to de-

fine consumer needs for a healthy diet;

 Ĕ Identification and production of new “typical/quality” 

foods (DOP, IGP,STG, etc.) leveraging on methods aim-

ing at defending their authenticity and traceability;

 Ĕ Preventing, detecting and remediating biotic and abiot-

ic contamination of food/feed products;

 Ĕ Combining the healthy aspect of food with improved 

taste and nutrient content.

b. To improve food safety, security, defense, and 

integrity though actions and R&I aimed at:

 Ĕ Developing rapid at-line or on-line detection tools for 

food and feed safety (vs pathogens, allergens, toxins, 

chemicals, nanomaterials, etc.) and integrating such 

tools in risk analysis protocols;

 Ĕ Establishing the vulnerability of food and feed to fraud, 

counterfeiting or intentional contamination or adulter-

ation in order to develop risk prevention, protection, 

and mitigation strategies for food business operators;

 Ĕ Developing innovative packaging and smarter supply 

chains to support efficient delivery to consumers and 

prolonged shelf-life, reducing waste production;

 Ĕ Developing ICT tools for smart food utilization and do-

mestic food management;

 Ĕ Exploiting microbiomes for a more sustainable food 

system facilitating sustainable production choices and 

business strategies.

c. To boost sustainable, competitive, and innovative 

food manufacture through actions and R&I aimed at:

 Ĕ Preventing food losses and waste production, water 

and energy consumption and improving food preserva-

tion, distribution and logistics, by integrating Industry 

4.0 tools and key enabling technologies solutions into 

value and supply chains;

 Ĕ Assessing the impact of changing food patterns on the 

whole supply chain;

 Ĕ Adopting new Urban Food Systems to overcome the 

dichotomy between urban and peri-urban areas, with 

local food production and distribution of fresh and high 

nutritional value products;

 Ĕ Promoting of networking among small agro-food en-

terprises for the development of novel, longer or more 

PRIORITY
A sustainable and competitive agri-food system for a safe and healthy diet
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robust supply and value chains at regional or multi-re-

gional level;

 Ĕ Developing of new models based on symbiotic socie-

ty approaches in cooperation with social sciences and 

humanities forecasting a proactive role for prosumers 

towards more sustainable food production and con-

sumption behavior;

 Ĕ Involving public authorities, the private sector and civil 

society in policy design and implementation;

 Ĕ Developing recycling and reusing supply chains of 

packaging plastics, overcoming territorial resistance 

and developing sites capable of increasing the quantity 

of recycled material, the energy recovery and prevent-

ing disposal;

 Ĕ Developing of new technologies or innovative solutions 

that accompany food companies in the delicate transi-

tion towards the circular economy model.

d. To boost food policies, supply chains, markets, and 

communities though R&I/actions aimed at:

 Ĕ Creating knowledge, technology and regulations for the 

production of food and feed ingredients from local fruit, 

vegetal and meat industry by- and co-products;

 Ĕ Promoting short local food chains for health and con-

trast non-market based networks of food provisioning;

 Ĕ Developing food products and promoting ethno food 

marketing, taking account of migration and changing 

demographics in the country;

 Ĕ Developing innovation support systems by integrating 

different production systems, sharing infrastructures 

and logistic solutions, in order to maximize yields and 

reduce wastes;

 Ĕ Develop cohesive and coherent international and in-

dustrial policies for the recycling and reuse of packag-

ing plastics, for increase in plant capacity, overcoming 

territorial resistance and developing sites capable of 

increasing the quantity of recycled material using all 

available technologies, and at the same time guaran-

teeing the forms of energy recovery suitable for pre-

venting disposal.

e. To contribute to improving food production and 

safety in the Mediterranean basin through R&I/ac-

tions, also promoted by PRIMA, addressed to:

 Ĕ Adopting sustainable technologies to valorize typical 

byproducts of the Mediterranean agroindustry, with ev-

idence based proved safety, as new ingredients for high 

quality food with functional properties;

 Ĕ Generating innovative food-grade nano-biotechnolo-

gies to preserve stability and improve bioavailability of 

bioactive molecules extracted by Mediterranean spe-

cies and incorporated in functional food;

 Ĕ Providing eco-innovations for efficiency and the valori-

zation of side-products in Mediterranean agro-food val-

ue chains, by integrating different production systems, 

sharing infrastructures and logistic solutions, in order 

to maximize yields and reduce wastes;

 Ĕ Designing innovative business models for quality and 

sustainability, at territorial level, involving food produc-

ers, services and tourism focused on the valorization of 

the Mediterranean culture.
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a. To boost production of biobased products and 

bioenergy in the framework of a circular economy 

through actions and R&I aimed at:

 Ĕ Fostering the demand for bio-based products from a 

consumers’ perspective through gathering evidence on 

consumers’ practices in relation to biobased products 

and how these may form new market places and de-

velop new innovative and inclusive business solutions 

using bio-based services;

 Ĕ Mapping the biomass supply - including novel and al-

ternative feedstocks (biowaste, CO2, marine biological 

resources) building on existing knowledge, approaches 

and tools;

 Ĕ Boosting the valorization of organic waste and effluent 

organic matter to obtain high added value bioproducts;

 Ĕ Creating of knowledge, technology and regulations for 

the production of food and feed ingredients from local 

fruit, vegetal and meat industry byproducts;

 Ĕ Supporting a systemic approach to innovation, for the 

development of tailored technologies for valorization of 

specific local biomass, waste streams as well as CO2, 

also with the aid of advanced digital technologies for 

big-data analysis, optimization and automation;

 Ĕ Improving flexibility in terms of feedstock and products 

produced by bio and chemical processing integration, 

and downstream processing, of the current biorefining 

processes and schemes,(including existing biometh-

ane producing facilities);

 Ĕ Exploring new, innovative, energy saving logistics and 

preservation/stabilization strategies for different types 

of biomasses/biowaste;

 Ĕ Developing a coherent policy framework and regula-

tions promoting biobased products, education, training, 

information and communication in the bio-based sec-

tor;

 Ĕ Updating the map of climate-change related risks and 

implementing mitigation strategies for urban and sub-

urban areas, thanks to the use of bioeconomy products 

coming from local chains and the exploitation of urban 

farming and the circularity in management of water, 

wastewater and organic fractions;

 Ĕ Updating education programs for training new mul-

ti-sectorial transdisciplinary professional profiles for 

bioeconomy and Bioindustries;

 Ĕ Strengthening the alliance between bioeconomy value 

chains and manufacturing Italian sectors (e.g. made in 

Italy) for the development of new business models and 

products;

 Ĕ Reconnecting communities and nature in urban set-

tings through projects, research and education: build-

ing innovative linkages between humans and regen-

erative ecosystems to create liveable, healthier and 

resilient cities (BioCities).

PRIORITY
Bio-based industries
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b. To foster “Demonstration plants/test beds for cas-

cading use of biomasses” through R&I and actions 

aimed at:

 Ĕ Facilitating the use/conversion of former oil refineries/

industrial sites but also biogas/wastewater facilities for 

the implementation of novel biorefineries;

 Ĕ Using integrated cross-sectorial evaluation systems 

and cost-benefit analyses of bio-based products vs 

traditional products on a global scale and evidence to 

establish how alternative uses of renewable resources 

or strategies for energy efficiency which can influence 

carbon emissions and natural capital stock;

 Ĕ Creating an optimal network of laboratories, microbial, 

enzymes collections, etc. supported by new infrastruc 

ture to form test beds that can develop process tech-

nologies and new products in a demo-scale that under-

pin the development of biorefineries (industrial scale) 

for maximising the use of a variety of non food biomass 

and biowaste;

 Ĕ Integration of ICT resources (e.g. mediating ICT-based 

interfaces) within bioeconomy value chains relation-

ship for inter-organizational governance mechanisms, 

aiming at satisfying the simultaneous need for control, 

collaboration, and adaptability;

 Ĕ Developing sustinable, economically viable and scala-

ble methods for CO2 capturing and reestablishment of 

carbon in the soil to mitigate soil depletion;

 Ĕ Integrating catalysis and biocatalysis for efficient valor-

ization of biomass, waste-streams and CO2, according 

to a cascade scheme;

 Ĕ Setting up Italian bioeconomy business models and 

products as global benchmarks, as well as references 

for good practice.

c. To contribute to boosting a Mediterranean bi-

obased Industry through R&I/actions aimed at:

 Ĕ Mapping: A - local biodiversity and biomass (types and 

volumes, including biowaste); B - logistics and biomass 

preservation/stabilization facilities; C - biorefineries 

(numbers and types) available in the whole Mediterra-

nean basin;

 Ĕ Promoting cooperation between laboratories, infra-

structures, biorefineries and key private and public 

stakeholders of the EU MS and non-EU countries of the 

area;

 Ĕ Promoting local education, training, information and 

communication in the biobased sector and on its po-

tential in the area;

 Ĕ Turning the Mediterranean biodiversity into biobased 

products for industry;

 Ĕ Exploiting the bioeconomy potential of the land/sea in-

terface and of the multiple purpose offshore production 

sites, integrating bioresources and renewable energy 

production.
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6.4 SUPPORT MEASURES

In order to unlock the innovation potential of the Ital-

ian bioeconomy, it is fundamental that the above R&I 

Agenda is flanked by accompanying measures aimed at 

creating the framework conditions to boost it by creat-

ing competitiveness and productivity, alongside initia-

tives to increase corporate social responsibility and so-

cial awareness on the role of bioeconomy in a changing 

climate and ecosystem. Such accompanying measures 

will be adopted and implemented together with the R&I 

actions listed above. They are aimed at:

1.  Ensuring strong coordination among the ministries, 

other public administrations, industries and firms 

and national technological clusters of the bioecon-

omy domain, in order to define a proper and coher-

ent legislative framework, and minimize duplication 

and fragmentation. A permanent working group on 

bioeconomy composed of representatives of such 

organizations will be established with the task of: 

a.  Monitoring the implementation of the bioecon-

omy strategy;

b.  Proposing new measures and actions to im-

prove the bioeconomy system - also evaluating 

the social and environmental impact of subsi-

dies on nonrenewable resources;

c.  Implementing and coordinating international 

initiatives to boost the bioeconomy in the Medi-

terranean basin;

d.  Guaranteeing the policy coordination among 

public authorities, with particular attention to 

the implementation of European policies ad-

dressed to waste prevention and minimization, 

in order to encourage full exploitation of the re-

sources and circularity.

2.  Exploring demand-side innovation policy tools such 

as standardization, to implement strict targets for 

the separate collection of organic waste, labelling, 

and public procurement. A life cycle thinking and 

ecodesing approach should steer the transition, in 

order to find the right balance between fossil based 

products (that give an important contribution in the 

durable goods sector) and bio-based products, espe-

cially in sectors where environmental concerns are 

higher, i.e. by connecting environmental concerns 

with low-impact solutions which are available and 

ready to be implemented;

3.  Stimulating demand for bioeconomy products and 

services through enforcing green public procure-

ment, promoting communication and information to 

consumers to increase their awareness of biobased 

products, highlighting their positive impacts in social 

and environmental terms (green jobs, social accept-

ance, energy efficiency, reduced GHG emissions, 

lower extraction rate of non-renewable resources, 

benefits for land and terrestrial ecosystem and bi-

odiversity conservation), adjusting fiscal measures 

and policies in order to increase private demand for 

biobased products;

4.  Creating, through a cooperation with the stakehold-

ers, a bioeconomy marketplace in order to match 

the demand and supply of biomass, technology, and 

services; a database to collect and share data on bi-
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omass and biowaste actual and potential availability, 

technological processes, research project, in order 

to put into practice and showcase industrial symbio-

sis, technological innovation and best practices;

5.  Revising academic and advanced-education pro-

grams in the context of new economic and productive 

scenarios while creating initiatives for the education 

and professional training of new bioeconomy spe-

cialists, through programmes for technical schools, 

academic courses and programmes, and executive 

masters on bioeconomy - also in partnership with 

private actors and industrial and agricultural play-

ers. Supporting local administrations in enforcing 

their knowledge and competences on bioeconomy 

through dedicated training courses and expertise 

acquisition;

6.  Strengthening the coordination of Regions, policy 

harmonization and best practices sharing, also by 

supporting local administrations in enforcing their 

knowledge and competences on bioeconomy through 

dedicated training courses and expertise acquisition;

7.  Valorizing sustainable urban biowaste production by 

ensuring that separately collected urban biowaste 

is used for compost and/or anaerobic digestion, as 

well as valorizing biological wastewaters for the re-

alization of high added-value products. Such meas-

ures would minimize the environmental impact (GHG 

emissions, local pollutants and discharge;

8.  Supporting the growth of startup companies through 

open-access infrastructures for pre-industrial scal-

ing-up and organization of competent regional poles 

for effective technology transfer;

9.  Involving local administrations in defining strategies 

to create organic waste and effluent organic matter 

value chains by promoting the adoption of integrated 

treatment processes that combine purification and 

valorization;

10. Promoting consumer empowerment through pro-

fessional and pertinent information and communi-

cation of the impact and benefits of the bioeconomy;

11. Supporting corporate social responsibility by propos-

ing a methodological framework for enterprises to 

highlight the bio-based content and features of bio-

economy processes and products through the appli-

cation of life-cycle assessment, extended accounting 

and green reporting to evaluate the net costs of the 

bioeconomy production including the carbon balance 

and the environmental footprint, and promoting vol-

untary labelling or other certificate schemes which 

are easy-to-understand by final consumers and veri-

fied and managed by institutional bodies;

12. Promoting the use of sustainability standards, cer-

tification schemes and labels to support the bio-

based market and the creation of a ‘level playing 

field’ between bio-based products and conventional 

products. Within this respect, the European project 

STAR-ProBio (Horizon 2020 Research and Innovation 

Action) is performing a multidisciplinary study, aim-

ing at the development of: (i) a comprehensive blue-

print for sustainability assessment (SAT-ProBio); 

and (ii) a novel system dynamic model (SyD-ProBio) 

that would serve as a valuable tool for supporting ev-

idence-informed policy interventions and for creat-

ing a level playing field.
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Measuring bioeconomy performance through indicators 

is a complex activity. The bioeconomy involves a wide 

number of different products, commodities, intermediate 

goods and technologies and it is an economy in evolution.

A great part of its future development will emerge from 

the convergence and transformation of markets and in-

dustries and from the creation of new markets, phenom-

ena for which statistical data and indicators are currently 

unavailable. In addition to this, there is still some uncer-

tainty on the constituents of the bioeconomy value chain.

However, it is possible to try to relate the overall objec-

tive to a tentative set of EU key performance indicators 

(KPI)50 to monitor the bioeconomy developments on the 

supply and demand side. These indicators refer to Eu-

rostat and national data and allow for the implementa-

tion of benchmarking analysis. 7

Indicators have been selected in function of data avail-

ability. There is a general problem of data gaps and 

quality homogeneity, especially at the most disaggre-

50 Selected indicators are based on results of BERST project consortium, “BioEconomy Regional Strategy Toolkit”, Criteria and Indicators describing 
the Regional bioeconomy, Cambridge (UK), 31 October 2014 and Correlation of I&M with the developed Criteria, Mol (Belgium), 3 December 2014.

51 JRC Biomass Assessment Study ec.europa.eu; Nuss P., Blengini G.A., Haas W., Mayer A., Nita. V., and Pennington D.P. (2017): Development of a 
Sankey Diagram of Material Flows in the EU Economy based on Eurostat Data, EUR 28811 EN, Publications Office of the European Union, Lux-
embourg, ISBN 978-92-79-73901-9, ISSN 1831-9424, doi:10.2760/362116; bioeconomy policy day 16 November 2017, Outcome report, ec.europa.
eu and Session on Indicators for the bioeconomy: what do we need, what do we have, what are the gaps? (JRC- De Gasperi) webcast.ec.europa.
eu; Alessandra La Notte, Sara Vallecillo, Alexandra Marques ,Joachim Maes, Beyond the economic boundaries to account for ecosystem servic-
es, December 2018 ncbi.nlm.nih.gov; Camia A., Robert N., Jonsson R., Pilli R., García-Condado S., López-Lozano R., van der Velde M., Ronzon 
T., Gurría P., M’Barek R., Tamosiunas S., Fiore G., Araujo R., Hoepffner N., Marelli L., Giuntoli J., Biomass production, supply, uses and flows 
in the European Union. First results from an integrated assessment, EUR 28993 EN, Publications Office of the European Union, Luxembourg, 
2018, ISBN 978-92-79-77237-5, doi:10.2760/539520, JRC109869; Lier, M., Aarne, M., Kärkkäinen, L., Korhonen, K.T., Yli-Viikari, A. and Packalen, 
T. (2018). Synthesis on bioeconomy monitoring systems in the EU Member States - indicators for monitoring the progress of bioeconomy. Nat-
ural resources and bioeconomy studies 38/2018. 44 p.Natural Resources Institute Finland, Helsinki 2018; Vincent Egenolf and Stefan Bringezu, 
Conceptualization of an Indicator System for Assessing the Sustainability of the bioeconomy, MDPI, sustainability, 16 January 2019

gated data levels. In some cases, it could be difficult 

to find data for all bioeconomy subsectors or to distin-

guish between bio-based and non bio-based products 

and sectors. Therefore, also the construction of mon-

itoring tools is subjected to an evolutionary process of 

data availability to meet public awareness and assess-

ment needs. 8

Another set of indicators refers to the sustainability of 

the bioeconomy in order to monitor the pressure and 

the impact on the environmental and social systems. 

9

In the implementation phase of the bioeconomy moni-

toring system, new methodological approaches51 - cur-

rently subject to in-depth analysis at EU level - will be 

considered to measure the related biophysical indica-

tors. This could also imply an update of the identified 

indicators to be consistent and comparable with a com-

mon EU bioeconomy monitoring system once estab-

lished.
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7  KEY PERFORMANCE INDICATORS AT NATIONAL AND REGIONAL LEVEL

 

BIOMASS 
AVAILABILITY

Agricultural biomass production [kg/capita] - import of agricultural biomass 

Blue biomass production [kg/capita] - import of blue biomass

Forestry biomass production [kg/capita] - import of forestry biomass

Waste biomass production (including OFMSW) [kg/capita] - import of waste biomass

PRODUCTIVE 
STRUCTURE

Firms in total bioeconomy sectors [% of total firms] 

Firms in bioeconomy subsectors [% of total firms]

Innovative start up in total bioeconomy sectors [% of total innovative start up] 

Innovative start up in bioeconomy subsectors [% of total innovative start up]

EMPLOYMENT 
STRUCTURE

Employment in total bioeconomy sectors [% of total employment]

Employment in bioeconomy subsectors [% of total employment]

HUMAN CAPACITY

Tertiary education [% of total population]

R&D employment in total bioeconomy sectors [% of total employment] 

R&D employment in bioeconomy subsectors [% of total employment] 

University courses in bioeconomy sectors [% of total university courses]

Research Institute in bioeconomy sectors [% of total Research Institutes]

INNOVATION

IPRs (patent, trademark, design) applications in total bioeconomy sectors [number of 
application per 1000 employees]

IPRs (patent, trademark, design) applications in bioeconomy subsectors [number of 
application per 1000 employees]

INVESTMENT
Private R&D expenditure [index (EU=1)]

Public R&D expenditure [index (EU=1)]

DEMOGRAPHICS

Population growth [% year]

Population 15-65 years [% of total population]

GDP (PPP) [index (EU=1)]

MARKETS

Turnover of total bioeconomy sectors

Turnover of bioeconomy subsectors 

Value added of total bioeconomy sectors 

Value added of bioeconomy subsectors

Exports of total bioeconomy sectors related goods [% of total exports] 

Exports of bioeconomy subsectors related goods [% of total exports] 

Imports of total bioeconomy sectors related goods [% of total exports]

Imports of bioeconomy subsectors related goods [% of total exports]

INDICATORSCRITERIA
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9  SUSTAINABILITY INDICATORS

OBJECTIVES SUSTANAIBLE PRINCIPLE INDICATORS

Ensuring food security Social Change in food price volatility, Change in 
macronutrient intake/availability, Change in 
malnutrition or risk of hunger

Managing natural resources 
sustainbly

Environmental/Social Change in freshwater availability, Level 
of water pollution, Change in land use 
intensity, Land productivity, Rate of 
biodiversity loss, Secondary material price 
changes, Organic waste diverted from 
landfills; forest area subject to planning 
and certified surface; Water productivity - 
Water Use efficiency

Reducing dependence on 
non-renewable resources

Economic/Environmental Final energy consumption, Energy intensity 
of the economy, Share of renewable energy 
in gross final energy consumption. Energy 
productivity - Energy use efficiency

Coping with climate change Environmental/Social Change in greenhouse emissions, Level of 
emission of air pollutants

Enhancing economic growth Economic/Social Change in Employment rate, Job creation in 
skilled/unskilled labor

8  LEGEND FOR BIOECONOMY SECTORS

PRIMARY BIOMASS SECTORS: AGRICULTURE, PAPER INDUSTRY, FORESTRY, FISHERIES AND AQUACULTURE

FOOD INDUSTRIES, BEVERAGES AND TOBACCO
 

WATER CYCLE
 

BIODEGRADABLE WASTE RECOVERY AND MANAGEMENT
 

BIO FURNITURE
 

BIO TEXTILE & CLOTHING
 

BIO PLASTICS AND RUBBER
 

BIO APPAREL
 

BIO ENERGY
 

BIO CHEMICALS
 

BIO FUELS
 

BIO PHARMACEUTICALS
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The first version of the Italian bioeconomy Strategy BIT 

was promoted by the Italian Presidency of Council of 

Ministers in 2016 and approved on April 20, 2017. The 

current Presidency of Council of Ministers decided to 

update it. The entities involved in the BIT revision were:

i) Ministry for Economic Development

ii)  Ministry of Agriculture, Food, Forestry and Tourism

iii) Ministry of Education, University and Research

iv)  Ministry of the Environment, Land and Sea

v) Committee of Italian Regions

vi)  Italian Technology Clusters for Green Chemistry SPRING, 

Agri-Food CLAN, and Bluegrowth BIG

Additional Stakeholders of the Italian bioeconomy were 

consulted via workshops in the preparation of the first 

version of the strategy and will be consulted in the near 

future for the implementation of the present strategy. 

Citizens and all those interested in the topic are invited 

to express their views via the website.

THE NATIONAL BIOECONOMY TASK FORCE ESTABLISHED IN MARCH 2019, WHICH WAS ALSO INVOLVED IN THE REVISON OF THE ORIGINAL 
BIT, IS COMPOSED BY:

Giancarlo Giorgetti, Pamela Morassi, Giacomo Vigna - Presidency of Council of Ministers, Coordination

Andrea Lenzi, Fabio Fava - National Committee on Biosafety, Biotechnology and Life Sciences of Presidency of Council of Ministers Technical 
& Scientific coordination

Fabio Fava, Franco Cotana - Ministry of Education, University and Research

Elena Lorenzini, Debora Rogges, Cinzia Tonci, Daniela A. R. Carosi - Ministry of Economic Development

Emilio Gatto, Valerio de Paolis - Ministry of Agriculture, Food, Forestry and Tourism, Annalisa Zezza (CREA)

Piergiuseppe Morone, Orecchia Carlo, Pepe Paolina - Ministry of the Environment, Land and Sea

Manuela Bora, Raffaele Liberali - Committee of Italian Regions

Catia Bastioli, Giulia Gregori, Lucia Gardossi - Italian Technology Cluster for Green Chemistry (SPRING)

Luigi Scordamaglia, Patrizia Brigidi, Maria Cristina Di Domizio - Italian Technology Cluster for AgriFood (CLAN)

Roberto Cimino, Emilio Campana - Italian Technology Cluster for BlueGrowth (BIG)

THE NATIONAL BIOECONOMY TASK FORCE ACKNOWLEDGES THE WORKING GROUP WHO EDITED THE FIRST VISION OF BIT PUBLISHED ON 
APRIL 2017. IT WAS COMPOSED BY:

Paolo Bonaretti, coordinator - Presidency of Council of Ministers

Stefano Firpo and Cinzia Tonci, co-coordination - Ministry of Economic Development

Oscar Pasquali and Fabio Fava, scientific coordination - Ministry of Education, University and Research Luca Bianchi - Ministry of Agriculture, 
Food and Forestry and Riccardo Aleandri (CREA - MIPAFF) 

Francesco La Camera and Giacomo Pallante - Ministry of the Environment, Land and Sea

Raffaele Liberali and Francesco Cellini - Committee of Italian Regions

Ludovica Agrò, Daniela Carosi and Federica Tarducci - Agency for territorial cohesion

Giulia Gregori - Italian Technology Clusters for Green Chemistry (SPRING)

Maria Cristina Di Domizio - Italian Technology Cluster for AgriFood (CLAN)

AND WITH THE SUPPORT OF THE TECHNICAL EXPERTS:

Annalisa Zezza (CREA - MIPAFF), Fabio Eboli (MATTM - Technical Assistance Unit Sogesid), Vittorio Maglia (Cluster SPRING), Stefania Trenti 
(Intesa San Paolo Research Department), and Serena Borgna (APRE).
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