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Paper development:
„The development approach of circular
bio-economy micro-credential
programme in higher education
institution“ 



A I M  O F  T H E  PA P E R

To specify co-design process of micro-credential programme 
with students and potential target group:

- How to define reasonability for the micro-credential 
programme of circular bioeconomy?

- What are the gains of students from the co-designing 
learning process?

- What are the benefits of university from the co-design 
process of potential stakeholders and students? 



C O N C E P T U A L  A N D  
M E T H O D O L O G I C A L  R O O T S

- Three pillars of sustainability (Barbier et al 1987, Purvis et al 2019)

- The European sustainability competence framework (GreenComp, JRC 
Science for Policy Report, Bianchi et al 2022)

- Green Skills Programme of Ministry of Education and Research & 
Education and Youth Board of Estonia

- Design thinking for sustainability education (DT4S) of the project ICT-
INOV – Modernising ICT Education for Harvesting Innovation 
(Erasmus project of Tallinn University involvement)

- Methodological framework for developing a regional circular 
bioeconomy roadmap (Tallinn University; Pikner et al 2023)



Problem-based learning:
- micro-credential programme
- circular bio-economy
- regional focus
- interdiscsiplinarity: social sciences, 

educational sciences, natural
sciences

- Combination of sectors: 
environment, economic, social, 
organisational

F O C U S :  
I N T E R S E C T E D  
F I E L D S  A N D  
N E E D S



- Valuing sustainability

- Systems thinking

- Problem framing

- Collective action

G R E E N C O M P  
S E L E C T E D  
C O M P E T E N C E S



K E Y  S T A K E H O L D E R S  O F  M I C R O -
C R E D E N T I A L  E C O - S Y S T E M

Source: Public policies for effective micro-credential learning. 
OECD Education Policy Perspectives. Directorate for Education 
and Skills (2023)    

Source: Steps in stakeholder engagement 
process, with consultation as a heart/core of 
the process. GRRIP Project.   



C O - D E S I G N  P R A C T I C E  W I T H  
S T U D E N T S  A N D  M E N T O R S  I N  L I F E -
C O U R S E

- LIFE is a university-wide project-based course, usually one semester, 
compulsory for all Bachelor and Master level students.

- Students from different study areas collaborate with academics to carry
out projects focusing on interdisciplinary problems.

- LIFE course is assessed on a non-differentiated assessment scale and 
has a course volume of 6 ECTS (=156 hours). 

- LIFE course – DEVELOPING PROTOTYPE FOR MICRO-
CREDENTIAL PROGRAMME OF CIRCULAR BIOECONOMY

- 12 students joined: psychology, environmental management, molecular
biochemistry and ecology, administrative and business, andragogy, 
sociology, organisational management, contemporary media

See also: https://elu.tlu.ee/et/projektid/ringbiomajandus-mikrokraadiprogrammi-arendamine 

 

https://elu.tlu.ee/et/projektid/ringbiomajandus-mikrokraadiprogrammi-arendamine


C O - D E S I G N  P R O C E S S  W I T H  S T U D E N T S ,  
M E N T O R S  A N D  P O T E N T I A L  L E A R N E R S  



Q1: How to define the reasonability for the micro-credential 
programme of circular bioeconomy?

Input from the prior regional road-
mapping methodology 
development & field work:

- Reducing of anthropogenic 
climate change

- The bioeconomy sector has a 
very high environmental 
impact, but the knowledge 
and skills to introduce a 
circular economy model are 
scarce

- solution for implementing the 
"Estonia 2035 Strategy”: 
development of a sustainable 
circular bioeconomy and 
making Estonia a leader in the 
regional circular bioeconomy

à Expected outcome:
1) Increased awareness of the 

opportunities and challenges
2) Shared understanding 

between sectors about the 
need for developing circular 
bioeconomy 



Target group & persona 
analysis

Target group defined:

- 50% public sector

- 40% private sector

- 10% non-profit and others

Validation and testing:

- 12 persona analyses

- 9 pilot interviews (businesses, 
ministry, local municipalities)



Q2: What are the gains of students from the co-design 
learning process?

GreenComp 
competences

Estonian Qualification Agency 
(+Green Skills Programme 
specification and learning 
outcome) 

Students 
acquiring 
skill 
(feedback 
based)

Student feedback (examples)

1.1 Valuing 
sustainability

Acts in accordance with sustainability 
values and principles and criticizes 
and values different cultural contexts 
depending on their impact on 
sustainability

10 out of 12 „Promoting a green mindset is 
essential for the future. The program 
allowed me to thoroughly 
familiarise myself with the concept 
of circular bioeconomy, helping to 
gain new knowledge about this field 
in different contexts.“

2.1 Systems 
thinking 

Approaches a sustainability topic, 
problem, etc. from all angles, taking 
into account time, space and context 
to understand the interaction of 
elements within and between systems. 
Appreciates the interaction between 
people and nature.

5 out of 12 „I work in a local government, and 
it is important to me that a common 
understanding of what circular 
bioeconomy means and how it can 
be developed step-by-step can be 
developed at the local level.“



Q2: Continues
GreenComp 
competences

Estonian Qualification 
Agency (+Green Skills 
Programme specification and 
learning outcome) 

How many 
students 
addressed 
in the final 
feedback 
(total 12)?

Student feedback (examples)

2.3 Problem 
framing 

Identifies current or potential 
sustainability issues and 
challenges in order to find 
appropriate approaches to 
anticipate and prevent them, and 
to mitigate and adapt to existing 
problems.

8 out of 12 „The project gave me the opportunity 
not only to deepen my knowledge of 
the circular bioeconomy, but also to 
actively participate in the process of 
creating a microdegree, which was a 
new and exciting experience for me.“

4.2. Collective 
action

Works to achieve change and 
solve problems in the field of 
sustainability in collaboration 
with others to shape an inclusive 
sustainable future. Prioritizes 
sustainability values and interests 
in joint activities.

6 out of 12 „Despite the fact that we were all 
different people, from different 
professions and with completely 
different backgrounds, and at the 
same time none of us were in any way 
related to the circular bioeconomy, I 
think we got a good result.“



Student view on work phases

Research
- Methodology analysis: overview of guidelines and literature 
- Websources: additional material from the website
Development 
- Input from Group I: material integration 
- Pilot interviews: assessment of needs and expectations 
- Development of study modules: context development via piloting 

and feedback 
Final revision
- Final curricula prototype: iterative development and improvement 



Curricula development and pilot teaching materials 

Module I
Context of circular and circular 
bioeconomy (current and future) 
Module II
Bioeconomy and introduction to 
circular bioeconomy  
Module III
Legislation and ESG: CSRD, EPD 
and Scoop 1, 2, 3 
Module IV
Defining region and stakeholders 
and involvement  

Module V
Development of circular 
bioeconomy priorities and value 
chains  
Module VI 
Financing and supporting 
measures of circular bioeconomy 
projects 
Module VII
Implementation of roadmapping 
and assessment 
Module VIII
Course summary and feedback



Teaching forms and tools

Hybrid teaching form:

- E-learning (Google 
Classroom, Moodle, 
Teams)

- FACE-2-FACE at Tallinn 
University
(seminars and lecturers)

Each module includes: 
- lecturers
- Interactive activities
- Group work
- Case-study analysis
- Individual work

à To acquire theoretical 
knowledge and practical skills



Q3: What are the benefits of the university from the co-design 
process with students and potential stakeholders?

Input from the prior regional road-
mapping methodology 
development & field work:

- Reducing of anthropogenic 
climate change

- The bioeconomy sector has a 
very high environmental 
impact, but the knowledge 
and skills to introduce a 
circular economy model are 
scarce

- Specifying the target group (via 
persona analysis and  interviews 
with potential learners)

- Specifying the partnerships for 
collaboration

- Experimenting collective 
learning and participatory tools 
by practical problem-based task

- Validating problem-based 
learning method through design 
thinking of sustainability 
education   

- Application of road-mapping 
methodology development 
report in a learning process 
with students (Terms of 
Reference for learning task)

- Application of Green Skills 
Programme methodological 
work and analysis in learning 
process (learning-by-doing)

- Validating the gaps in labour 
and training market




