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The transition to a more ‘green’ and environmentally sustainable 
economy requires education and training systems to support the 
overall process. 

The role of vocational education in enabling the transition as part of 
the European Green Deal, the United Nations’ Sustainable 
Development Goals (SDGs) and country targets of net-zero carbon 
emissions.
15 APR 2021

Education and training
Education and training are crucial for the future of bioeconomy



Italian Recovery and Resilience Plan
MISSION 4. EDUCATION AND RESEARCH

M4, C1 - ENHANCEMENT OF THE OFFER OF EDUCATION SERVICES: 
FROM KINDERGARTENS TO UNIVERSITIES 

Human capital infrastructures:
first point, the contamination of knowledge

Contamination of knowledge is fundamental, and it is 
especially true in the training courses of the new generations. 
A diversification of addresses and individual subjects is 
necessary, because each individual is different and may have 
different needs. That is, the student can shape his own 
education following his character and his abilities. 



Bioeconomy 
…. an economic theory proposed by Nicholas Georgescu-Roegen (1906-

1994) for an ecologically and socially sustainable economy. ...

... It would be stupid to propose the complete renunciation of  the industrial 

comfort of  exosomatic evolution. Humanity will not return to caves, or, 

rather, to trees. But there are some points that could be included in a

'Minimum Bioeconomic Program ...‘

…… We must realize that an important prerequisite for a good 

life is a considerable amount of  free time spent intelligently…..

Nicholas Georgescu-Reogen
Bioeconomy. Towards another ecologically and socially sustainable economy



Education and training

Education, training, and communication are crucial for the future of
bioeconomy

A strong interconnection among education providers, producers,
workers, citizens, researchers and innovators should be supported and
facilitated

Duty of Academia is training new professional profiles with technical
and economic expertise (re-design of biotechnological processes,
preservation and use of renewable natural resources, zero waste
solutions) which will be able to work within the bio-based goods and
services industry



Italian Academia position

• 21 Italian Universities are members of the National
Technology Agrifood Cluster CL.A.N., which has the objective of

promoting sustainable economic growth, based on research and innovation in the
industry and acting as partner for Italian and European Institutions.

• 23 Italian Universities are members of the National
Technology Cluster “Green Chemistry” SPRING – Sustainable

Processes and Resources for Innovation and National Growth, which has the
objective of triggering the development of biobased industries in Italy, through a
holistic approach to innovation, aimed at revitalising Italian chemistry in the name
of environmental, social and economic sustainability.

National Technology Cluster 
“Green Chemistry”  

National Technology Agrifood
Cluster  

Closing the technological gap by promoting networking between Academy and Industry
(participating to Technological Clusters)

• 20 Italian Universities are members of the National
Technology Cluster of “Blue Italian Growth” BIG – which has the

objective of boosting innovation and sustainable growth in the marine and maritime
sectors .

National Technology Cluster 
Blue Italian Growth



Agro-industrial Biotechnology

Industrial Biotechnology
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Green and White  Biotechnology MSc courses in Italy



The University of Napoli Federico II

The oldest state university of the western word (generalis lictera issued by Frederick II
Hohenstaufen, King of Sicily and Head of the Roman Empire, June 5th 1224.), provides
specific courses (Bachelor, Master and PhD) to train new professionals profiles to work
within the bio-based goods and services industry.

His contemporaries knew him simply as
“Stupor Mundi‘”- the Wonder of the World.   
His court was a place where scholars from all
over Europe and the Arab world were fully
admitted. 
In order to support his political objectives he 
founded in 1224 a “Studium Generalis”: the 
University of Naples. 

(1224)

“To Jews and Sarracens we 

grant the same guarantees 

because we do not want 

innocent people to be 

persecuted only because 

Jews and Muslims" (Frederick 

II, constitution of the Kingdom 
of the Two Sicilies, AD 1231)



The University of Napoli Federico II

Bachelor Biomolecular and Industrial Biotechnology (three years BS course)

Master degree
Molecular and Industrial Biotechnology (two years MS course)

Agro-Environmental and Food Biotechnology (two years MS course)

PhD course Industrial Biotechnology (three PhD years course)

2nd level Master 
course

BIOCIRCE – Bioeconomy in the Circular Economy (one year Master course)

in collaboration with: University of Milano Bicocca, Torino, Bologna, with 
Intesa San Paolo, Novamont, GFBiochemicals, Lodi Science Park, CLUSTER 
SPRING, CLUSTER CLAN



Bioeconomy in the Circular Economy - BIOCIRCE

The first European Master in Bioeconomy in the Circular Economy

This Master’s program offers an extensive training program
for professionals interested in working within the bio-
based goods and services industry.

The program allows to go in depth in all the aspects related
to the production and marketing sides of bio-based
products, whilst using the latest technology.

First edition of BIOCIRCE started on January 2017 



The program includes four compulsory modules (5 Credits each) given by 
the four participating Universities. Each module envisages teaching on 
scientific topics by staff members of the participating Universities, whilst 
Economic and regulatory aspects, as well as specific case studies, are 
covered by members of participating companies and associations.

Students are required to attend 4 weeks full-time lessons, each one taught 
in a different University, and a 6-months stage in one company or 
institution.

Aim of the Master:

Studying the entire value chain for bio-based products giving to 
professionals the opportunity to deal with the environmental, social and 
economic dimensions of the bio-economy from a micro and a macro level 
perspective, including innovation, institutions and policies.



Bioeconomy in the Circular Economy – BIOCIRCE

sannia@unina.it

4 Universities:

4 Companies:

Coordinating  Scientific Committee:

• Giovanni Sannia, University of Napoli Federico II, President
• Paola Branduardi, University of Milano-Bicocca
• Davide Viaggi, University of Bologna
• Giovanna Cristina Varese, University of Torino
• Andrea Di Lemma,  PTP Science Park
• Massimiliano Tellini,  Intesa Sanpaolo Spa
• Giulia Gregori,  Novamont Spa
• Pasquale Granata,  GFBiochemicals Italy Spa
• Lucia Gardossi, CLUSTER SPRING and University of Trieste 
• Emanuele Marconi, CLUSTER CLAN and University of Molise

2 Clusters:

The program welcomes students from different backgrounds:

▪ Graduate scientists who want to pursue a career outside the lab;
▪ Social and/or business graduates who want to develop their interests in 

life science  innovation;
▪ People already working in biotechnology related fields.

The program includes four compulsory modules (5 Credits each) given by the
four participating Universities (modules cover relevant scientific topics as well
as economic and legal issues) and a 6- months stage in one company or
institution.

Application Requirements:

The selection is based on:
▪ Evaluation of Curriculum Vitae et Studiorum
▪ Evaluation of any relevant title and certification
▪ A cover letter outlining applicant’s goals and objectives

www.masterbiocirce.com

mailto:sannia@unina.it
http://www.masterbiocirce.com/


Italiadecide prize

The master BIOCIRCE received, on February the 12th 2018, at the Italian
Parliament, from the President of the Italian Republic, the ”Italiadecide” (Italy-
decides) prize for teaching innovation.

The price has been awarded to the initiative of four Italian universities from North to South (University of
Torino, University of Milano Bicocca, University of Bologna and University of Napoli Federico II), with the
support of three of the main Italian bioeconomy players (Novamont, GFBiochemicals and Science Park of
Lodi) and the Italian leading banking Group Intesa Sanpaolo, which is the only financial global partner of
the Ellen McArthur Foundation.



BIOCIRCE signed, on October the 4th 2019 a Memorandum of 
Understanding with the Irish Bioeconomy Foundation

On may 2022, BIOCIRCE Students together with a delegation of Cluster 
SPRING, travelled to Ireland to meet with leading Irish Industries,  
including researchers, innovators and companies in Kerry at MTU



A survey of students graduated in the first three
editions of Master BIOCIRCE revealed that: 

73%

27%

Employment Before
Master

Unemployed
Employed

80%

20%

Type of employment

Permanent

Fixed-term
90%

10%

Geographical location

Italy

EU

Extra-EU

1 month after thesis defence

9%

91%

Employment After 
Master





MSc Course in 

Industrial Chemistry for 
Circular and Bio Economy

Circular and Bio 
Economy is the 

sustainable, resource-
efficient valorization of 

waste, residue and 
biomass in integrated 

multi-output production 
chains

Industrial Chemistry 
is the manufacturing 
art concerned with 

the transformation of 
matter into useful 
materials in useful 

amounts



The degree is offered
jointly by the Università di
Napoli Federico II and the
Politecnico of Torino.
The course is in English
and in mixed form (10-25%
MOOC, 5-20% Distance
Learning Courses).

The idea of the new joint 
degree course is based on 
the existing relationships 
between research groups 
of UNINA and POLITO. 
Their complementary 
skills will be put into a 
system for the creation of 
a training offer that would 
meet the new needs of the 
chemical industry.

The synergy between 
UNINA and POLITO is also 
consolidated by the 
different economic-
industrial context that will 
allow a transfer of skills 
and knowledge between 
the two territories. 

The contact with the 
two territories, 
mediated by the joint 
University-Industry 
training actions 
(Challenge and Degree 
Thesis), will allow the 
birth of new integrated 
and circular production 
paths.

The course has a strong 
international vocation, being the 
two locations a pole of attraction for 
students from both northern Europe
and the Mediterranean area.

The MSc Course at a glance

WEBSITE: http://www.scienzechimiche.unina.it/iccbe

http://www.scienzechimiche.unina.it/iccbe


Master BIOCIRCE  
and the 

MSc Course in Industrial Chemistry for Circular and Bio Economy 

are innovative training models for their:

➢ flexibility in defining training programs

➢direct interaction UNIVERSITIES-PRIVATE INSTITUTIONS-
COMPANIES

➢Alternation of ex cattedra theaching and "on the job" training


