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EXECUTIVE SUMMARY

BE-Rural organised a virtual summer school for teachers interested in developing curricula and
educational material on the bioeconomy (https://be-rural.eu/events/teachers-summer-school/). The
summer school was jointly run by Dr Elsa Jodo (University of Strathclyde in Glasgow, Scotland) and
Rachel Moir (Skills Programme Manager, Industrial Biotechnology Innovation Centre). The dates,
times and themes for each day were as follows:

e Day 1 — Tuesday, 25 May 2021, 14:00-17:30 CEST - Introduction to the bioeconomy and
overview of the bioeconomy educational resources developed by BE-Rural.

e Day 2 — Tuesday, 1 June 2021, 14:00-17:30 CEST — Bioeconomy of different sectors (e.g.
fisheries, agriculture) and how best to integrate bioeconomy teaching in schools in Bulgaria,
Latvia, North Macedonia, Poland and Romania.

e Day3-Tuesday, 8 June 2021, 14:00-17:30 CEST — Developing the industrial biotechnologists
of the future: the innovative work of IBiolC with Scottish schools.

This report includes the material presented during the summer school (that are also available for
download on the BE-Rural website). In addition, and most importantly, it includes results of the polls
carried out and data generated from the discussion sessions. The report also includes a summary of
the results of attendees’ feedback questionnaires.

The summer school aimed to inspire attendees about the bioeconomy and emphasized novel ways to
maximise the potential of bioeconomy of different sectors (agri-food, fisheries & aquaculture, forestry,
and herbs and essential oils for cosmetics and pharmaceutical industries). The importance of avoiding
reaching ecological limits, the importance of sustainability, the importance that bioeconomy does not
compete with food production and does not affect biodiversity, were all covered.

The contribution of the Scottish Industrial Biotechnology Innovation Centre (IBiolC) in the summer
school was very important. IBiolC connects industry, academia and government with the aim to
accelerate new biotechnology processes and products, and part of their activities involve innovative
initiatives for the development of skills in the bio-based sector. These initiatives can be adapted for
implementation in other countries, so it was relevant to hear from what IBiolC is doing.

The summer school had the active participation of more than 100 attendees from 12 countries,
including the five main target countries (Bulgaria, Latvia, North Macedonia, Poland and Romania), but
also from other countries such as Croatia and Slovenia. The summer school had a wide range of
educators attending and all enjoyed and benefited from the summer school: pre-school teachers,
primary school teachers, high school teachers and University lecturers. The reason for this
appreciation was due to the new material presented, but also how it was delivered. Attendees
appreciated the speakers, the interactivity, the discussions between participants, and enjoyed the
experience overall. Participants also found the BE-Rural educational materials useful and interesting.

The main aim of the summer school was to enthuse participants about the bioeconomy, so participants
would be more likely to try and integrate bioeconomy teaching in the curriculum. Therefore, it is
reassuring and exciting to see that most said they will endeavour to integrate bioeconomy teaching in
their school. Very importantly the summer school provided a platform for teachers to discuss how best
to integrate the teaching of bioeconomy in their schools. Data resulting from these discussions
included 108 ideas, which are listed in this report and many are recommendations for schools. Finally,
it is gratifying to hear how many of the attendees expressed how they were “inspired” and how some
said that they would present the importance of bioeconomy teaching in school management meetings.


https://be-rural.eu/events/teachers-summer-school/)
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1 Introduction to report and summary of summer school

The EU aims to build the world’s leading bioeconomy (Bell et al., 2018), within a framework of
sustainability and considering ecological limits (European Commission, 2018). One key aspect is
related to raising awareness about the potential of the bioeconomy and the bio-based sector (i.e. the
sector that incorporates businesses and associations that self-identify as bio-based or bioeconomy -
Leipold and Petit-Boix, 2018). In order to facilitate further learning and wider multiplier effects (i.e.
reaching a wider audience than those attending individual events), BE-Rural organised a summer
school for teachers interested in developing curricula on the bioeconomy. This report includes all the
material presented in the BE-Rural 3-day virtual summer school. In addition, and most importantly, this
report includes the summaries of the Q&A and discussion sessions, the results of the polls carried out,
and a summary of the results of the attendees’ feedback questionnaires.

The summer school was held in English and took place online, over three consecutive Tuesdays, on
25 May, 1 June and 8 June 2021. The summer school was promoted via the web page BE-Rural
(2021a), which informed interested people that all the attendees would receive a CPD (Continuing
Professional Development) certificate, and the programme shown in Annex I.

The summer school was jointly run by Elsa Jo&o (University of Strathclyde in Glasgow, Scotland) and
Rachel Moir (Skills Programme Manager, I1BiolC), and had the participation of two other members of
the BE-Rural team and three guest speakers (see short biographies in Annex II). The University of
Strathclyde has a long history of the teaching of sustainability (since 1992) and is involved in teaching
circular economy and bioeconomy since 2016. The IBiolC connects industry, academia and
government with the aim to accelerate new biotechnology processes and part of their activities involve
innovative initiatives for the development of skills in the bio-based sector.

The theme of each day was:

Day 1: Introduction to the bioeconomy and overview of the bioeconomy educational resources
developed by BE-Rural (run by Dr Elsa Jodo, University of Strathclyde).

Day 2: Bioeconomy of different sectors (e.g. fisheries, agriculture) and how best to integrate
bioeconomy teaching in schools in Bulgaria, Latvia, North Macedonia, Poland and Romania
(run by Dr Elsa Jodo, University of Strathclyde).

Day 3: Developing the industrial biotechnologists of the future: the innovative work of IBiolC with
Scottish schools (run by Rachel Moir, Skills Programme Manager, 1BiolC).

Although the expectation was that all people would attend all three days, it was also possible for
attendees to attend just one or two of the days.

The summer school was primarily targeted at teachers in the five OIP regions (Vidzeme and Kurzeme
in Latvia; Szczecin and Vistula Lagoons in Poland; Covasna in Romania; Stara Zagora in Bulgaria;
and Strumica in North Macedonia), although other attendees were welcome. Due to the COVID-19
pandemic, the summer school was run online using the platform zoom. Interestingly, the online format
increased the opportunity of people attending. Although the initial plan was for the summer school to
have only 15-20 teachers, in the end 294 people registered to attend, with a high predominance (80%)
from people from Romania (see figure 1). One of the feedback questions about the summer school
was to try to understand why such a high number of Romanians attended. It seems to be a combination
of “Romanians are always receptive to the new” and good promotion: “The invitation was sent to our
Regional School "Inspectorat” (an organization that manages teachers), so | would say the big number
of Romanian participants is a result of good PR”.

With this high interest, one of the special things about the summer school was that it brought all these
teachers together, albeit online. Therefore, the summer school was organised to be highly interactive
and asked participants to discuss in small groups how they may implement the teaching of
bioeconomy. While the discussion groups on Day 1 mixed participants from different countries (see
section 6), in Day 2 the groups were based on country and language (see section 7). This allowed the
discussion to focus on development of curricula and educational material on the bioeconomy for
specific countries. It also allowed participants to discuss in their own language. Groups were asked
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for a summary of what they discussed, which could have been written in their own language as well,
which was then translated to English for inclusion in this report (an innovative and collaborative multi-
language approach).

250 235

200

150

100

50
30

Number of people registered summer school

14
p— B E— | -
Latvia Poland North Macedonia Bulgaria Romania Other

Key BE-Rural countries and others

Figure 1: Number of people who registered to attend for each of the five OIP countries, and
“other” not from these five countries.

In addition to Bulgaria, Latvia, North Macedonia, Poland and Romania, people registered from Croatia,
Czech Republic, Estonia, Germany, Greece, Slovenia and UK (the “other” in figure 1).

This report starts by providing an overview of BE-Rural and its geographical context in section 2. It
then discusses in section 3 the work done by the University of Strathclyde and by IBiolC to develop
education skills in the bio-based sector. The summer school relies heavily on the educational resources
developed by BE-Rural (Jodo, 2020) and this report provides an overview of these resources in section
4. Section 5 provides an overview of the educational events carried out in the five OIP countries.
Sections 6-8 provide an overview of the materials and discussion results for days 1-3 respectively.
Section 9 evaluates the results of the feedback survey from attendees about the summer school
overall, and finally section 10 ends the report with conclusions.

2 About BE-Rural and its geographical context

European regions are diverse — economically, ecologically and culturally. These areas are home to a
wealth of ecosystems and resources, where the bioeconomy carries the promise of opportunities for
rural employment and sustainable growth (BE-Rural, 2020b; Colmorgen et al., 2020). This transition
towards a new, bio-based regional economy requires the active involvement of a broad spectrum of
stakeholders and the sustainable use of agricultural, forest and marine ecosystems. Building on this
idea, the overall goal of BE-Rural is therefore to realise the potential of regional and local bio-based
economies by supporting relevant actors in the participatory development of bioeconomy strategies,
roadmaps and business models (see Abhold et al. 2019). One of the ambitions of BE-Rural is to
increase awareness and understanding of sustainability and the bioeconomy through education (BE-
Rural, 2020a). BE-Rural tried to realise this ambition with four main activities: a) development of
educational materials (see section 4 and Jodo, 2020); b) pop-up stores with bio-based products
(Griestop and Mannhardt, 2019); c) educational events in the five OIP regions (see section 5 and BE-
Rural, 2021b); and d) the summer school for teachers interested in developing curricula on the
bioeconomy, as described in this report.

BE-Rural focused on establishing Open Innovation Platforms (OIPs) within selected regions in five
countries: Bulgaria, Latvia, North Macedonia, Poland and Romania. These countries were selected
because of their underutilised potential to harness the bioeconomy (Colmorgen and Khawaja, 2019).
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Each of these regions have an OIP facilitator, which are also some of the BE-Rural partners (see Table
1). Following the BE-Rural principle of co-creation (Abhold et al. 2019), the OIP facilitators, together
with the other BE-Rural partners, promoted the summer school in their region. All BE-Rural partners
also provided ideas of what the summer school should be about and how it should run.

Table 2: The five BE-Rural partners that are the OIP facilitators, and respective key person contacts

Bulgarian Industrial Voluntary, non- Bulgaria Martin Stoyanov

' BULGARIAN ' Association — Union of =~ governmental
() INDUSTRIAL . . . K

9P -socxron  the Bulgarian Business — organisation,

Union of the Bulgarian Business (BIA) representlng over 100 rbngaz:t(l)r:n@bla_
https://en.bia-bg.com SeCtor_—orl_ented
organisations, over 100
regional & local bodies,
scientific organisations,
universities, and other
companies.
Institute for Economic = Carries out research Romani  Dr Carmen Pauna
Forecasting (IPE) projects on arange of a
modelling and ero
forecasting, policy '
evaluation, empirical
studies and long-term
and short-term
forecasts.
International Centre for Provides scientific North M = Emilija Mihajloska
‘\ Sustainable support for policy- acedoni
‘ c ‘ Development of making in sustainable a S
Energy, Water and development, green emilja.mihajloska
ay, p 9

\\)Q‘ / Environment Systems = economy and better @sdewes.org

— Macedonian Section = governance, climate

SHORIE  (SDEWES-Skopje) change, water and sdewes.skopje@s

https://www.sdewes.org €nvironment systems, dewes.org

low emission

development strategies,

and energy.
Latvian State Forest National research Latvia Dagnija Lazdina
Research Institute organization with the
(SILAVA) main goal of to get new dagnija.lazdina@si
http://www.silava.lv/ knowledge, based on lava.lv

scientific methods, and
developing the

SILAVA innovative technologies
to promote the
sustainable
development and
competitiveness of
forest sector.

National Marine Provides knowledge Poland  Marcin Rakowski
MIR "5\ Fisheries Research based on scientific
w researen | INStitute (NMFRI) activity, research & T AT
" https:/imir.gdynia.pl/ development, dynia.pl

supporting economically
sustainable &


https://en.bia-bg.com/
mailto:martin@bia-bg.com
mailto:martin@bia-bg.com
http://www.ipe.ro/
mailto:pauna_carmen@ipe.ro
mailto:pauna_carmen@ipe.ro
https://www.sdewes.org/
mailto:emilija.mihajloska@sdewes.org
mailto:emilija.mihajloska@sdewes.org
mailto:sdewes.skopje@sdewes.org
mailto:sdewes.skopje@sdewes.org
http://www.silava.lv/
mailto:dagnija.lazdina@silava.lv
mailto:dagnija.lazdina@silava.lv
https://mir.gdynia.pl/
mailto:mrakowski@mir.gdynia.pl
mailto:mrakowski@mir.gdynia.pl
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Bulgarian Industrial Voluntary, non- Bulgaria Martin Stoyanov
" BULGARIAN ' Association — Union of =~ governmental
O INDUSTRIAL . . o
9 ~ssocanon  the Bulgarian Business — organisation, T
Union of the Bulgarian Business (BIA) representlng over 100 bg com

https://en.bia-bg.com SeCtor_—ori_ented
organisations, over 100

regional & local bodies,
scientific organisations,
universities, and other
companies.

environmentally sound
development of marine
fisheries.

The five OIP regions, each with its own sectoral focus, can be seen in Figure 2: Vidzeme and Kurzeme
in Latvia; Szczecin and Vistula Lagoons in Poland; Covasna in Romania; Stara Zagora in Bulgaria;
and Strumica in North Macedonia (BE-Rural, 2020a). The summer school is an important contributor
to helping facilitate the participatory development of regional bioeconomy strategies (the overall
ambition of BE-Rural).

a) Kiirzeme, Vidzeme, b) Vidzeme and Kurzeme, Latvia: focus on the potential of by-
W Na = —— products of forest management (i.e. young forest stand
thinning, short rotation coppice and forestry plantations,
Szczecin Vistula Lagoon, removing overgrowth in abandoned agricultural lands).
Lagoon, Poland Poland
;( / Szczecin Lagoon and Vistula Lagoon, Poland: focus on
small-scale fisheries, specifically the sustainable use of
A underused and low-value fish species in the lagoons.
N

Covasna, Romania: focus on addressing fragmented value
chains and implementing the circular economy concept within
Covasne, the county’s industrial sectors (i.e. wood and furniture, textiles,

H i agro-food, mechanical engineering, green energy).

Stara Zagora, Bulgaria: focus on new technologies for the
application of essential oils and herbal plants in the cosmetics

™ and pharmaceutical industry, combined with tourism activities.
Sturea Strumica, North Macedonia: focus on the use of agricultural
North Macedonia residues, specifically the by-production of organic materials

from agricultural activities, as a source of energy for domestic
o and industrial purposes.
Figure 2: The regions involved in the BE-Rural project: a) the geographical location, b) the
sectoral focus (modified from BE-Rural, 2020a)

Approximate scale
Gkm_t00um_z50m

3 About the University of Strathclyde and IBiolC, and their
links to education skills in bioeconomy and sustainability

The summer school was jointly run by the University of Strathclyde and IBiolC - Industrial
Biotechnology Innovation Centre, both based in Glasgow, Scotland, UK. The University of Strathclyde
is one of the nine partners of the BE-Rural consortium (BE-Rural, 2021c), and the IBiolC is part of the
BE-Rural peer group (created to complement the technical expertise of the project participants — see
BE-Rural, 2021d). This section gives an overview of the University of Strathclyde and IBiolC, and their
links to education skills in bioeconomy and sustainability.


https://en.bia-bg.com/
mailto:martin@bia-bg.com
mailto:martin@bia-bg.com
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3.1 The University of Strathclyde and its links to education skills in
bioeconomy and sustainability

The University of Strathclyde is a leading technological university in the UK, which was founded in
1796 as a ‘place of useful learning’, and undertakes internationally excellent research, education, and
knowledge exchange with business and society. The University’s Strategic Plan “Vision 2025”
(University of Strathclyde, 2020) puts sustainability at its heart and makes a clear commitment to deliver
against the Sustainable Development Goals (SDGs) across all areas of activity, including research,
teaching and operational matters.

Two University units are involved in the BE-Rural project: the European Policies Research Centre
(EPRC) Glasgow (part of Faculty of Humanities & Social Sciences) and the Department for Civil and
Environmental Engineering (CEE) (part of the University’s Faculty of Engineering). EPRC Glasgow
(https://www.strath.ac.uk/humanities/governmentpublicpolicy/europeanpoliciesresearchcentre/)
specialises in regional and rural development in Europe, including regional innovation strategies,
administrative capacity building, EU Cohesion policy strategies and implementation, European
territorial cooperation, EU Competition policy, and financial instruments.

Dr Elsa Jodo had overall responsibility for the summer school. She belongs to the Department for Civil
and Environmental Engineering (CEE)
(https://lwww.strath.ac.uk/research/subjects/civilenvironmentalengineering/). CEE delivers world-class
research, education and knowledge exchange. CEE provides Masters (MSc) degrees in Sustainability
& Environmental Studies, Environmental Engineering, Environmental Entrepreneurship, Hydrogeology
and Civil Engineering. The MSc in Sustainability & Environmental Studies was launched in 1992,
making it one of the oldest sustainability MSc degrees in the UK, and has the circular economy and
bioeconomy at its heart since 2016. This MSc offers a cross-disciplinary approach to the study of
environmental management, policy, climate crisis, circular economy, sustainability and bioeconomy.
All MSc students in the department can choose an Independent Study class in Collaboration with
Industry, which allows students to carry out a project of interest to industry and gives students practical
experience on environmental responsibilities within a business (see here for the projects in the
academic session 2020-21: https://www.engage.strath.ac.uk/event/782).

3.2 IBiolC and its links to education skills in the bio-based sector

The Industrial Biotechnology Innovation Centre was created in 2014 to fulfil the aims of the National
Plan for Industrial Biotechnology to grow the industrial biotechnology sector in Scotland to over £900
million in turnover, with 200 companies operating in the sector by 2025 (see IBiolC, 2021).

IBiolC is recognised as a European centre of excellence for industry-led research through its support
for collaborative industry/academic projects and initiatives. IBiolC has also developed bespoke training
programmes at PhD, MSc and HND (Higher National Diploma) level to ensure the industry has the
necessary skilled workforce to innovate in Scotland (https://www.ibioic.com/skills).

In addition to skilling the workforce of the future in formal programmes, IBiolC also has the responsibility
for up and cross skilling the existing workforce, to ensure that this dynamic and developing bio-based
sector can respond rapidly to change. Inspiring the future generation to work in industrial biotechnology
is essential to the success of the sector. Awareness of the science and engineering that underpins
industrial biotechnology is not well understood by school children and those that influence their career
choices. It is important to the IBiolC Skills Team that this is addressed on a long-term basis, in
alignment with the National STEM Strategy (Scottish Government, 2017) and the National Plan for
Industrial Biotechnology (Scottish Enterprise, 2019).

There are opportunities for our student cohorts (MSc and PhD) and industry members to participate in
training and events to bring industrial biotechnology to life. As an example, IBiolC assist in delivery of
the Leaders in Science, a cascade learning programme that engages PhD students as mentors to help
secondary school students to develop workshops and expand their science leaderships skills. The
secondary school pupils then deliver their workshop to primary school pupils who get to learn about


https://www.strath.ac.uk/humanities/governmentpublicpolicy/europeanpoliciesresearchcentre/)
https://www.strath.ac.uk/research/subjects/civilenvironmentalengineering/
https://www.engage.strath.ac.uk/event/782
https://www.ibioic.com/skills
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science in a fun and engaging way. Further to this, IBiolC’s PhD students are also encouraged to
undertake a minimum of two days of public outreach per year and this can include school visits, science
festivals or days delivering content at Science Centres (https://www.ibioicctp.com/general-project-
requirements). This demystifies industrial biotechnology to the public and also engages children in how
relevant the science is in the world around them.

4 Summary of educational resources developed by BE-Rural
and used in the summer school

BE-Rural developed educational materials on sustainability, circular economy and bioeconomy for
schools, colleges and universities (Joao, 2020). The aim was to have educational resources that could
be used by teachers and therefore these educational resources were an important component of the
summer school. These educational resources are mostly aimed at high school teachers (i.e. those
teaching pupils in the age range 12-18) in the five countries of Eastern Europe (see Section 2) to help
them teach their pupils on bioeconomy, circular economy and sustainability. The regional context
influenced the educational resources in terms of content and case studies and, as each region has a
different sectoral focus (e.g., fisheries, forestry and agriculture; this has also determined the
development of the educational resources. The educational materials are available in the following
languages: English, Bulgarian, Latvian, Macedonian, Polish and Romanian (see Figure 3) and they are
all available in the web page https://be-rural.eu/resources/.
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Figure 3: The educational resources in the different languages available in web page https://be-
rural.eu/resources/: a) English, b) Bulgarian, c) Latvian, d) Macedonian, e) Polish and f) Romanian

Itis possible to envisage that geography, biology, environmental studies, technology or business could
integrate some of these resources as part of their teaching, but teachers have to comply with approved
curriculums so they may not always have time to do alternative classes. Therefore, educational
resources are presented in a modular basis and is up to the teachers to decide how to adapt them.
How teachers may or may not be able to use these educational resources was an aspect discussed in
the summer school (see sections 6 and 7).

These educational resources can also be used at higher education levels (e.g. colleges and
universities), other countries, and as a help for businesses. The sustainability implications of the
bioeconomy, and of specific bio-based products, permeates all the educational materials and explicit
reference is often made to the Sustainable Development Goals (SDGs) (UN General Assembly, 2015).

The BE-Rural educational materials (Joao, 2020) include four main type of resources, and these are
summarised in sections 4.1-4.4 below:

Output 1 - Review of 100 existing free online educational resources

Output 2 - PowerPoint slides for presentations with notes for teachers

Output 3 - Workshops, quizzes and games

Output 4 - Proposed extracurricular activities (such as school clubs or societies)

As mentioned, all these outputs are available in English, Bulgarian, Latvian, Macedonian, Polish and
Romanian, and they are all available in the web page https://be-rural.eu/resources/.

4.1 Overview of Output 1 - Review of 100 existing free online
educational resources

The review of 100 existing free online educational resources is organised into three main themes:
Bioeconomy, Circular Economy and Sustainable Development Goals/Sustainability/Sustainable
Development. The idea of this review is to show that many resources are already freely available. Very
importantly, the list shows the language of the resource (e.g. EU resources that are available in all 24
EU languages and in the cases of videos spoken in English that have as many as 17 different
languages available in subtitles). For each resource ideas are included on how they may be used in
the classroom, sometimes with a lesson plan (see Figure 4).


https://be-rural.eu/resources/
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Annex V - Output 1: Review of 100 free online teaching resources (listed by theme: bioeconomy, circular economy & SDGs)

Ideas on

Type online
(Titis onilne | | Web Rok 7 (end ( Summary and review In terms of in- | Key targetau- | Timeto | Lovelof diffi- ideas for use
teaching re- | reference If appli- | Main theme culty or com- | Language
terest, clarity, fun, content dience read or do in classroom
source cable) : plexity
This updated Bioeconomy Strategy

acions 1 scaess e bosconomy 1o | sehooltoseh- resources

https:/lec.eu- 1 ”
; create growth and job opportunities at | ers, university
ASustainable | 190000 POF report | (=roP®3N | jocal lovel, reinforce the bio-based sec- | leciurers, uni- | 5, | Intermediate E;‘::‘;‘Jz;‘ o
1 ervlodiian: Bice- available tor and contribute to the modernisation versity stu- English foiy m a e
for Europe i o online 201 | OfEUindustry, protact the environment | dents, business
oy, 2018.paf and enhance ecosystems' functions and | & industry, gov-
9Y. bicdiversity. Important report as it pro- emment, .
vides the EU views on susisinable bjog, | NGOS use d int h e
gegnomy and includes action plan.
Educational oniine game that reveals in-
formation on varlous bio-products In re-
lation 1o the Bioeconomy. Students can Students could C I assroom
move a small character to a resource play on their
and then pair It to a bio-product that can ownorin
be made from the resource. Information Englisn | 0foUPS. of
on the bio-product and how it is made is " | teacher could
Bio...what? HlipsciAveon N Intoractive od- | BIQUAYS & on shown. Very engaging and well :;:'I":'y’:g:d"{ et Eg;’;’:" display game
2 | TheBioscon- | "PUIMWWIALS ioeconomy | ucational designed. The educational elementis | PIPIS Sete™ | B0 BEGINIEE  pooiouese © the wholo
omy game g online game. 2019 ©@Y to understand and informative. The class, for stu-
pils Slovakian
game can be shared on Facebook | dents to ry
where students can upload their scores ER and palr re-
and get competitive with each other. sources to
The resource stimulates curiosity and their bio-prod-
delivers information on bio-products. ucts.
The quiz throughout the game makes it
a good learning resource.
An introduction to the world of biobases, Afull oniine
products and processes using bighaseg. course, 5-6
e o e | e o
s hg coun . sustai . i ;
Bigbasag Prog- | MpsIAwew sdor videos, interac- | g, DELFT | &0t &0 B e na by, | ondanyschool | o oo o
iete for 3 Que. | 9/COUrSE/biobased tive assign- | University of | . od nenctunt raadu tn ha hranant inta | ©BCNESUNI [l | jntarmadiata

Level of difficulty is suggested:

Beginner Intermediate [N

Figure 4: Snapshot of the review of 100 existing free online educational resources, showing key
features (modified from Joao, 2020).

The level of difficulty or complexity is suggested and colour-coded: Bégifitier, Intermediate, [N NEEE.
In some cases, more than one level of difficulty is proposed as some resources have different
components of different complexity, plus it is possible to use the same resource in either a simpler or
in a more complex way.

A key target audience is suggested. Although these educational resources are mainly for high school
students, they are not exclusively for them. In the interest of flexibility and wider applicability, some of
the resources are also recommended for primary school students and University students. Plus, some
resources are recommended for teachers, lecturers, business & industry, government and NGOs, who
may even be interested in getting a certificate for one of the training courses listed.

For each resource the type of online resource is specified (e.g. video, quiz, downloadable pdf
document, game, app) and, if possible the time it takes to use a resource. To help teachers decide if
any of these resources would be of interest in their teaching a summary and review is included for each
resource specifying content, interest, clarity and fun.

Although many of the concepts presented are effectively timeless, a date has been included for each
resource. They are all from the last 10 years — 77 produced or updated between 2015 and 2020, and
23 between 2010 and 2014. Of the 100 listed resources, 53% are either videos or include videos.
Videos can be an effective teaching resource because they allow students to visualize concepts. Mitra
et al. (2010, p. 405) suggest that “videos can provide useful material for students to engage with, but
it needs to be used as part of an overall blended learning approach”.

4.2 Overview of Output 2 - PowerPoint slides for presentations with
notes for teachers

One key content of the educational resources are the PowerPoint slides created for the teachers. The
following sets of PowerPoint slides are included with the educational resources:

1. What is the bioeconomy: opportunities, challenges and solutions
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Key principles of sustainability and links to bioeconomy

Intro to the Sustainable Development Goals (SDGs) and their links to bioeconomy
Key principles of the Circular Economy and links to the bioeconomy

Agriculture and the bioeconomy

Forest bioeconomy

Bioeconomy in the fisheries sector

New technologies for processing herbs and producing essential oils for cosmetics and
pharmaceutical industries

ONOORAWN

The slides include notes for teachers, comments and links (see Figure 5).

Slide Notes for teacher, comments and links
~ Notes to the teacher:
(‘?_E"!‘"" Teacher's name to go in the space in the space at the bottom

left of the slide. Explain that this presentation introduces the
new technologies for processing herbs and producing essential
oils for the cosmetics and pharmaceutical industries.

Excluding the video, the outline slide and this first slide, there
are 11 slides — so these slides should take between 11 and 22
minutes to present, depending of amount of explanation.

Presentation Content Notes to teachers:
Explain the structure of the lecture to students to set the scene
on what will be covered.

The lecture provides information on the processing of essential
oils and herbs for use in the cosmetics industry and gives
some examples of how these are currently being used. Links
ble to producing inth " to the Sustainable Development Goals (hereafter SDGs) are
. :::W'.':f::::‘fﬁfl::”:.'é'.e.l;nm ose and snail o also made to highlight the additional socioeconomic benefits
which creating bioeconomies in these industries bring.

Figure 5: Snapshot the slides created, showing notes for teachers, comments and links.

The PowerPoint slides include two topics dedicated to sustainability and SDGs because the links
between bioeconomy and Sustainability/SDGs are so key (see for example, European Commission,
2018; Gomez San Juan et al., 2019; Heimann, 2019). The teacher can choose as many or as few
slides from the sets as needed. The slides have been made with rich imagery and include links to
videos (some listed in Output 1) and in some cases use the Mentimeter tool (Mentimeter, 2020).

4.3 Overview of Output 3 - Workshops, quizzes and games

In addition to the lecture slides (see section 4.2), the learning materials include games related to
bioeconomy, sustainability, the SDGs, and the circular economy. The games are flexible and should
be able to be played by anyone aged 12 and above (including adults) with no prior knowledge on
bioeconomy. More complex learning can be achieved by adding discussion time after each game. They
can also be played as part of extracurricular activities (see section 4.4). Simplifying some of the games
(e.g. the Bioeconomy Word Search Puzzles) would make them suitable for younger children. Figure 6
presents the overview of the games, quizzes and puzzles specifically created for the BE-Rural
educational resources. As an outcome of the summer school, BE-Rural has printed these games to
send to the teachers who attended the three days of the summer school.

Workshop and Card Game “Business Match” — Aims to
familiarise participants with five circular business models and
enables them to recognise these in daily life by using 25
company case studies. Aim of the game is to match each
company to one of the five circular business models. The
game can be played in three different ways, and can be played
individually or in groups. It takes 15-30 minutes depending on
how the game is played and the amount of discussion.
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Game “Sustainability and SDGs Heatwave” — Players
answer sustainability and SDGs quiz questions and gain and
lose points in the process. Four or five players compete
against each other using one playing board. The game takes
around 20-25 minutes.

“BE-Match” and “SDG-Link” Games - One set of cards for
two games — To inspire participants about innovative products
made of biological resources. These workshops or classroom
activities were created to introduce 35 bioproducts, which can
substitute traditional products in our daily life, and to inspire
the potential of the bioeconomy industry. The activities also
encourage discussion on the links of these 35 bioproducts to
the SDGs. Participants could play the “BE-Match” Game first,
followed by the “SDG-Link” Game, either in the same day orin
different days. Both games take between 15 to 30 minutes.

@

Easier word search- 10 hidden words

Bioeconomy Word Search Puzzles — can be played by

RENhWéBLEMA . - .

NASOTIHCTOQL people of all ages, individually or in groups, and can be done
bR s é s in any language. It also can be done with different levels of
SUSTAINABLE complexity to suit the audience (depending on the complexity
e b of the words, and numbers of rows and columns). Students
FERTILISERG themselves can be asked to create the word puzzles.
AINODECAMXM

Figure 6: Overview of the games, quizzes and puzzles created for the educational resources.

4.4 Overview of Output 4 - Proposed extracurricular activities (e.g.
school clubs or societies)

Finally, the education resources include suggestions for extracurricular activities (such as school clubs
or societies) that can provide a unique opportunity to bring new or additional content in terms of
bioeconomy, circular economy, and/or SDGs and Sustainability. In a situation where teachers are
constrained by the curriculum that they need to deliver, and may not have space to add extra content
within class time, extracurricular activities could provide the possibility of students being involved in
these themes. Further, students can take leadership of these. Extracurricular activities hold great
potential for embedded learning and can also be critical for students with disabilities (see Pence and
Dymond, 2015).

Decisions on extracurricular activities should really come from students and teachers, who should
decide what interests them and which activities are applicable to their school’s resources, education
level and infrastructure. Figure 7 shows a sample of the ideas included in Joao (2020) for
extracurricular activities related to bioeconomy, circular economy and SDGs, which could take place
at lunch time or after school and last about 45-60 minutes (for a full set of ideas check Jodo, 2020).

Welcome to the
“Trash is Gold” Club
First meeting - students

could see three short
videos: one on biocecon-

omy, one on CE and
one on SDGs. Students
could decide club name
and agree activities to

be done over the year.

Games and Quizzes
Play with the wide
range of games and
quizzes on bioecon-
omy, CE and SDGs.
Could compete in
groups. Could vote for
best quiz and game.
Could create new
games and quizzes.

Champion a Champion
Many organisations are
winning sustainability,
bioeconomy or circular
economy awards. Stu-
dents pick award win-
ning organisations and
tell the club what that
company is about and
why they won a prize.

Get creative
Students to do arts and
crafts using bioproducts

and other recyclable
materials. Companies
could be asked to do-
nate left-over products.
An art exhibition could
be organised & prize
given.
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Figure 7: Example of extracurricular ideas related to bioeconomy, circular economy & SDGs

Extracurricular activities could be a weekly, bi-weekly or monthly theme that changes each time,
depending on staffing and resources at the school. Alternatively, each of the activities in Figure 7 could
be used to form a stand-alone club. For example, the club could purely be a Sustainable Cooking Club,
which highlights ways to reduce food waste and use seasonal, local produce. This teaches valuable
life skills and highlights messages about reducing energy consumption through the importation of food.
However, it is recognised that not every school will have cooking facilities, and this is why these
activities are provided as a framework to be moulded and adapted by individual schools according to
their resources.

These practical activities are important as they can work together with the lecture material presented
in section 4.2 to consolidate learning and transform abstract concepts into tangible actions. Ultimately,
it is hoped that incorporating at least a few of these activities into school clubs will encourage a greater
engagement with issues relating to the bioeconomy and inspire students to bring knowledge and
sustainable practices back to their homes. These activities also show that social innovations and
sufficiency are no less important than technological innovations, in the transformation towards a more
sustainable bioeconomy.

5 Summary of the educational events in the OIP regions

The five OIP regions carried out 18 educational events in the respective national language on the broad
theme of ‘Sustainability and the Bioeconomy’, where the translated educational materials described in
section 4 were used. The events took place between September 2020 and April 2021, with more than
520 participants in total, and provided a real-live test of the BE-Rural educational materials before the
summer school took place. The educational events involved schools, college, university pupils,
students and/or teachers. The specific focus of these events was tailored to the interests and needs of
each region, both in terms of sub-themes, and in terms of target group, e.g. age group, educational
level, students/pupils and/or teachers. Some events were in-person events while other were online due
to the COVID-19 pandemic. Figures 8-12 provide a summary of the events carried out for each OIP
region.

The web page https://be-rural.eu/events/educational-events/ (BE-Rural, 2021b) provides detailed
information about each event. Feedback of these events has showed that the BE-Rural bioeconomy
games (see section 4.3) were very popular. In addition, feedback noted that “in further trainings we
believe that more emphasis could be placed on the relationship between the bioeconomy and the
principles of sustainable development” (Stara Zagora’'s Event on 2 March 2021) and “it was of great
benefit to emphasize the importance of the sustainable development goals by highlighting the most
important ones for the bioeconomy” (Strumica’s event on 18 February 2021). These last points were
picked up for action in the summer school, and links between the bioeconomy and sustainability were
covered in detail during the summer school.

THREE EDUCATIONAL EVENTS IN THE STARA ZAGORA REGION

¢ Two online events held by the Trakia University
25 January 2021 - 27 participants
26 January 2021 - 27 participants

¢ One physical event held by the "Knyaz Simeon Tarnovski"
Trade High school
2 March 2021 - 70 participants

OVER 120 EXTERNAL PARTICIPANTS
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Figure 8: Educational events in Bulgaria

TEACHERS and other interesents online.
1. First educational event, online, 21.08.2020.
Records of video education posted on LSFRI Silava website - https://youtu.be/T{9LrTMKCVA EERE - parskats par 100 boumakans tedsaiotos spmicibas resursiom

and indroduction with materials in latvian (6.04.2021.) https://youtu.be/nHuvk-SkD7s P

Open air fair/exibition visitors «Bioeconomy come to Jelgava»

air fair, 18.09.2020.

Attendies of Side by side Vidzeme innovation week

3. Educational event for schools, life long , hight schools teachers, online,
22.02.2021.
http://innovation.vidzeme.lv/Iv/pasakumi/2021-02-22/bioekonomikas-speles-skolas-darba-
kolektivos-un-draugu-loka.html

Forest sector conference (January 2021 and Science night April 2021)
http://www.silava.lv/73/section.aspx/1118, https://www.zinatniekunakts2021.lv/main-feed

Figure 9: Educational events in Latvia

Lien 1: Hema cupomawruja
1. First educational event, online, 8 participants, 18.02.2021 fopoesp.osborplodia
2. Second educational event, online, 6 participants, 25.02.2021 ﬂ Lien 2: Hema rag

Lien 3: lo6po 3apasje

vome

STUDENTS

1. First educational event for high school students, online, 94 participants, 15.03.2021
2. Second educational event for high school students, hybrid, 10 participants, 24.03.2021
3. Third educational event for pupils, online, 74 participants, 26.03.2021 BT
4. Fourth educational event for pupils, online, 25 participants, 26.03.2021

More than

= . 200
presentations | quizzes :> stuidaht
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s in North
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Figure 10: Educational event

Educational events
in Polish L.agoons region

Biogospodarka

TEACHERS i gospodarka cyrkularna

1st educational event, Kadyny, 6 participants, 18.02.2021 s - R V'“‘
STUDENTS
2nd educational event for high school students, Nowy Dwdr,
20 participants, 05.03 2021
3rd educational event for primary school pupils, on-line,
34 participants, 09.03.2021
4th educational event for University students, online,
36 participants, 19.04.2021
Near 100
students
presentations quizzes and
’ games ’ | workshops | teachers

Figure 11: Educational events in Poland
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TEACHERS AND UNIVERSITY STUDENTS
1. First educational event, online, 35 participants, 10.03.2021

HIGH SCHOOL STUDENTS

2. Second educational event for high school students, online, 33 participants,
11.03.2021

3. Third educational event for technological high school students, online, 31
participants, 12.03.2021

CLOSE TO 100 PARTICIPANTS: TEACHERS, UNIVERSITY STUDENTS
AND HIGH SCHOOL STUDENTS

Another educational event aimed at business people was part of the 3¢ SWG
Meeting, on 9.12.2020, with 33 participants online.

Figure 12: Educational events in Romania

According to the survey done at the end of Day 1 (see Annex lll), of the 75 people who answered the

survey, the majority (83%) had not attended one of these events and therefore would be taking part of

a BE-Rural event for the first time. Of the 13 people that had already attended one or more of these

educational events, ¥ were organisers of these events and 3% were attendees.

6 Day 1 summer school overview, materials and discussion

Day 1 of the summer school took place on 25 May 2021 and had the overall theme of “Introduction to
the bioeconomy and overview of the bioeconomy educational resources developed by BE-Rural”. Elsa
Jodo ran the day with the support of Neli Georgieva, who monitored the questions and comments in

the zoom chat. PowerPoint slides used in Day 1 are in Annex IV. The topics covered were:

* Introduction to the Summer School

» Brief overview of the BE-Rural Project

* Key principles of bioeconomy

» About bioproducts

+ Small group discussion using the Power4Bio catalogue of bioeconomy solutions
» Key principles of sustainability and the UN SDGs

» Overview of educational resources developed by BE-Rural

+ Overview of BE-Rural bioeconomy events in each region

« Discussion on how can bioeconomy learning be integrated in school teaching

In total, around 185 people participated in Day 1 and most attended at least 3 hours of the summer

school (see Figure 13).

100
90 Summer School lasted 3.5hours
80
70
60

30
20
: B
0

1 hour or less 1-2 hours 2-3 hours 3-3.5 hours

Number of participants on zoom

Time participants spent on zoom

Figure 13: Amount of time spent in the Day 1 zoom by the approximate 185 participants
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Note that it is possible that people who attended less than 1 hour actually attended the whole time.
This is because when people change name in zoom, zoom records it as separate person. So if initially
someone was called “iPhone” and then changed it to their actual name, there is no way to tell if this is
the same person or not (as no unique identifier, like email, is recorded). Therefore, numbers are
indicative rather than definitive. Note as well that some of the zoom “participants” were essentially
dormant, so although they were logged in, they did not answer polls, did not join breakout groups, and
did not contribute to comments and questions in the chat.

At the very start of the summer school some zoom polls were carried to determine knowledge of zoom,
the type of audience, and their knowledge on Sustainable Development Goals (SDGs), sustainability,
Circular Economy and bioeconomy. The knowledge questions were repeated in Day 3 (see section 9
for the results).

Not everybody who was online replied to the zoom poll. Of the 95 people who replied to the zoom polls
at the start of Day 1, nearly all had used zoom platform before, and more than half were high-school
teachers, but there were also primary, university and even pre-school teachers. Plus, some attendees
were not teachers (see Figure 14). According to the survey done at the end of Day 1 (see Annex III),
the non-teachers included researchers, advisers to Ministry of Agriculture, University students and
bioeconomy policy experts.

2. What kind of teacher are you?

Pre-school teacher (4) 4%

Primary school teacher (10) 11%
1. Have you used zoom before? Secondary (high-school) teacher (50) 53%
Yes (90) 95% University lecturer (8) 8%
No (5) 5% | am not a teacher (23) 24%

Figure 14: Poll result at the start of Day 1 on use of zoom and kind of teacher (n = 95).

Participants were asked if they had heard about the Sustainable Development Goals (SDGs) and
interestingly 42% said that they had not. While with regards to knowledge of sustainability, 59% said
that they had not much knowledge, and with regards to knowledge of Circular Economy and
bioeconomy, 78% and 75% respectively said that they did not have much knowledge (Figure 15). In
that sense this is the ideal target audience, as the summer school covered key principles of
bioeconomy in Days 1-3, key principles of sustainability and SDGs in Day 1, and key principles of
circular economy in Day 2.

3. Have you heard of the United Nations
Sustainable Development Goals (SDGs)?
Yes 5 8% (55) 58%
No (y (40) 42%
r  42%
5. How much do you know about the circular i 2
4. How much do you know about sustainability? aconomy? e 6. How much do you know about the bioeconomy?
Nothing (1) 1% Nothing (12) 13% Nothing (8 5%
Very Little 5 gty (17) 18% Very Little (12) 13% Very Little 7 50/ (21) 22%
(4] (1]
Alittle (38) 40% Alittle (49) 52% Alittle (45) 47%
Alot (35) 37% Alot (20)21% Alot (22) 23%
41% 25%
Very much (] (4) 4% Very much (2) 2%
- - Very much (2) 2%
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Figure 15: Knowledge on Sustainable Development Goals (SDGs), sustainability, bioeconomy
and Circular Economy at the start of the summer school (n = 95).

The main aim of the summer school was to enthuse participants about the bioeconomy so participants
would be more likely to try and integrate bioeconomy teaching in the curriculum. With this in mind, even
before presenting definitions, which can be boring and confusing, the topic “key principles of
bioeconomy” started with three examples that were called “The magic of bioeconomy”. The three
examples chosen were textiles from waste milk, oils that may replace palm oil from coffee waste, and
3rd generation biofuels from engineered crops such as algae (see Figure 16 and Annex IV for Day 1
slides).

i) i) i)

y Third generation biofuels

talian designer turns milk waste into fabric =

Less water New jobs Sustainable

source of natural
/ chemicals New jobs = iy A
Win —Win —Win - Win / / \agerstony Uity of Cocoseine) sl
/ \ Win — Win — Win - Win (a) Cultivation on open ponds, following initial
. growth in sealed bags (b). Source: Correa et al (2019)
Less waste Quality product

Diverting waste

from landfill Qualtty praduict

Figure 16: The three examples chosen to illustrate “the magic of the bioeconomy”: i) milk fibre
from waste milk, ii) oils from coffee waste, and iii) 3rd generation biofuels from algae.

The aim of these contrasting examples was to spark interest and curiosity, and to make the key
principles of bioeconomy clearer. Videos were also used to add interest and clarity, and as examples
of the kind of resources that could be used with students (see Annex IV for slides used in Day 1). The
link to the European Bioeconomy Strategy was strongly emphasised and it was explained how the
European Commission is taking steps towards a sustainable bioeconomy and has a bioeconomy
strategy to promote the bioeconomy and to avoid reaching ecological limits (European Commission,
2018).

A glossary of key terms was presented (see Box 1) to ensure that everybody understood the different
terms associated with the bioeconomy to be used during the three days of the summer school.

Box 1: Glossary of key terms, all taken from the Bioeconomy Glossary of the EU’s Knowledge
Centre for Bioeconomy (EC, n.d.), except where specified.

Bio-based - Derived from biomass
Bio-based product - Product wholly or partly derived from biomass

Bio-based sector - The sector that incorporates businesses and associations that self-identify as bio-
based or bioeconomy (Leipold and Petit-Boix, 2018)

Bioeconomy or Bio-based Economy- The sustainable production of biomass and the conversion of
biomass into value added products, such as food, feed, bio-based products and bioenergy.
It includes the sectors of agriculture, forestry, fisheries, food and pulp and paper production,
as well as parts of chemical, biotechnological and energy industries.

Biomass - The biodegradable fraction of products, waste and residues from biological origin from
agriculture, including vegetal and animal substances, from forestry and related industries,
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fisheries and aquaculture, as well as the biodegradable fraction of waste, including industrial
and municipal waste of biological origin

Biotechnology - The application of science and technology to living organisms, as well as parts,
products and models thereof, to alter living or non-living materials for the production of
knowledge, goods and services.

Further development of the bioeconomy should be based on strong sustainability principles (Gibson,
2013; Morrison-Saunders and Pope, 2013; Pope et al., 2004), therefore Day 1 covered the key
principles of sustainability and the Sustainable Development Goals (SDGs), and their links to
bioeconomy. The difference between weak and strong sustainability was explained and the “wedding
cake” model of the SDGs, that emphasises how the economy and society are integral part of the
biosphere, was shown (see Figure 17).

ECONOMY

SOCIETY

BIOSPHERE

Figure 17: New way of viewing the economic, social and ecological aspects of the SDGs, as
proposed by Johan Rockstrém and Pavan Sukhdev from the Stockholm Resilience Centre.

Source: Azote Images for Stockholm Resilience Centre, Stockholm University.

The brief overview of the BE-Rural project was similar in content to section 2 of this report, the overview
of educational resources developed by BE-Rural was similar in content to section 4 of this report, and
the overview of BE-Rural educational events in each region was similar in content to section 5 of this
report.

It was very important that the summer school showed how many resources are out there ready to be
used by teachers. Output 1 of the BE-Rural teaching resources reviewed 100 existing free online
educational resources (see section 4.1) and during the summer school some of the existing resources
were highlighted. The summer school presented two highlights of existing educational resources for
the teaching of bioeconomy, and two highlights of existing educational resources for the teaching of
sustainability (see Annex IV for Day 1 slides) as follows:

» Bioeconomy teaching

e Biovoices - The Book for Kids - What's bioeconomy? https://www.biovoices.eu/book/concept/
e The BLOOM School Box, https://bloom-bioeconomy.eu/schoolnetwork/schoolbox/.


https://www.biovoices.eu/book/concept/
https://bloom-bioeconomy.eu/schoolnetwork/schoolbox/
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» Sustainability teaching

e Manitoba Council for International Cooperation (2018): Sustainable Foundations: A Guide for
Teaching the Sustainable Development Goals, http://mcic.ca/pdf/SDG_Primer_FINAL.pdf

e UNESCO (2019): Sustainable Development Goals - Resources for educators. UNESCO,
https://en.unesco.org/themes/education/sdgs/material

Finally, a key aspect of the summer school was to create dialogue and an exchange of ideas between
participants. The main aim of the summer school was to inspire participants to try to integrate
bioeconomy teaching in the curriculum and therefore allowing participants to discuss ideas was
fundamental. During Day 1 there was three points in which participants were put into small groups
(using the zoom breakout rooms function):

1. At the very start when participants were asked to introduce themselves. This also made sure
participants understood how to use zoom breakout rooms and was important to start the
dialogue between participants.

2. In the middle, before the break, small group discussion on bioproducts using the Power4Bio
catalogue of bioeconomy solutions.

3. And at the end, a mini snowball discussion was done on “If you had all the money, time and
resources you needed (e.g. 1 million EUR, 2 full days each week, and you were the education
minister of the country), what would be the best ways for bioeconomy learning to be integrated
in school teaching?”

The mini snowball discussion started with each individual thinking on their own, and then people
worked in ten groups using a PowerPoint file as a common white board, where all groups could write
their ideas (see Annex VII for the 33 ideas participants wrote). The four stages were:

a) Individually write 3 best ways for bioeconomy learning to be integrated in school teaching (5 min)
b) Discuss in small groups — discuss and agree only three best ways (15 min).

¢) Write the three points in PowerPoint slide with your group number (3 min).

d) Each group to present slide in plenary (1 minute per group).

In addition to the group discussion, participants were also asked in the survey for their main ideas
about developing curricula and educational material on the bioeconomy for their school. Some of the
ideas were as follows:

» Developing curricula and educational material on the bioeconomy is something achievable. If
done well, it can have a significant impact on the sustainable development of the economy.

+ We need to engage our students in innovative projects with impact on bioeconomy.

» Learning-by-doing and promote children’s innovation.

» Greater involvement in bioeconomy-related projects and creating separate subject dedicated
to bioeconomy in the schools.

» Organise events about bioeconomy.

* We need more extracurricular activities in the field of bioeconomy.

+ Connect the needs of the community with the opportunity of bioeconomy.

+ Determine where best to incorporate the teaching of bioeconomy in different subjects.

The ideas above were then picked up for further discussion in Day 2 (see section 7). Finally, Day 1
concluded by presenting what to expect in Day 2. Importantly, the summary of what was covered in
Day 1 was renamed as “What to do before Day 27, to try and create action from attendees to look at
the material covered (see Figure 18).


http://mcic.ca/pdf/SDG_Primer_FINAL.pdf
https://en.unesco.org/themes/education/sdgs/material
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Figure 18: Summary slide of content of Day 1 rephrased as “What to do before Day 2”

According to the survey that participants filled at the end of Day 1 (see Annex lll), 96% of the
participants who answered the survey were either “very satisfied” or “extremely satisfied” with the first
day of the summer school (see Figure 19).
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satisfied were participants with Day 1 of the summer school

Figure 19: Answer to the question “Overall, on a scale from 1 (not satisfied) to 5 (extremely
satisfied) how satisfied are you with Day 1 of the summer school?” [n = 75]

When asked what was the best thing about Day 1 of the summer school many attendees mentioned
“lots of useful information for implementation in activities with students”, “practical videos of application
of bioeconomy” and “did not get bored, inspirational, great presenter”. Three people enjoyed “speaking
English” and interestingly 37% thought that the best thing about the summer school was the interaction,

exchange of opinion and group work.

When asked what they did not like about Day 1, the majority said “I liked everything”. A couple of
people asked for more time filling the survey (and that was taken into account in Day 3) and only three
people found the 3.5 hours too long, and therefore the length of each day is probably just right. When
asked what was missing in Day 1 of the summer school that participants would like to be covered in
Days 2 or 3 of the summer school, the majority of participants said that nothing was missing but one
person mentioned circular economy, and one person mentioned the importance to highlight even more
that bioeconomy is about innovative uses of waste streams from primary production. Both these points
were covered in Day 2 of the summer school.
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7 Day 2 summer school overview, materials and discussion

Day 2 of the summer school took place on 1 June 2021 and had the overall theme of “Bioeconomy of
different sectors (e.g. fisheries, agriculture) and how best to integrate bioeconomy teaching in schools
in Bulgaria, Latvia, North Macedonia, Poland and Romania”. Elsa Jodo ran the day with the support of
Stefan Kah, who monitored the questions and comments in the zoom chat. PowerPoint slides used in
Day 2 are in Annex V. The topics covered were:

*  Summary of Day 1 of the Summer School

* More about the BE-Rural Project and the different working packages

* Key principles of circular economy

* Connecting student learning with industry projects, lessons from Strathclyde

* Novel ways to maximise potential of bioeconomy of different sectors

« Discussion on teaching bioeconomy in each of the five innovation regions, grouped by
country and language

Day 2 started with a zoom poll with four questions:

Did you attend Day 1 of the summer school on 25 May?

What country do you work in? [needed to sort country discussion groups at the end of Day 2]
How did you find out about the BE-Rural summer school?

What high school subjects are relevant to incorporate bioeconomy?

PonNpE

Of the 82 people who answered this start of the day poll, there were 16 people who had not attended
Day 1 (see Annex IX) and therefore it was important to consider that for some people this was
essentially their first day of the summer school. Most (59%) respondents said they heard about the
summer school from school management, school inspectors or a colleague. But there were also other
places where they heard about the summer school. Finally, it was interesting to see the wide range of
school subjects where respondents felt it was relevant to incorporate bioeconomy.

Day 2 started once again with “The magic of bioeconomy”, in terms of innovative and surprising
examples. The two examples presented, using illustrative videos, was the case of rubber tires from
Russian dandelions, and bricks from mycelium.

Besides covering key principles of circular economy and bioeconomy, links to useful resources were
presented, just like in Day 1. Participants were told about the European Circular Economy Stakeholder
Platform (https://circulareconomy.europa.eu/platform/en) and, in addition to the educational materials
developed by BE-Rural, it highlighted existing educational resources for the teaching of Circular
Economy as follows:

o Ellen MacArthur Foundation (2017) ready-made lessons for school & college students ages
12-19 to learn about circular economy

e STEM Learning (2019) 1-year course for target ages of 11-14, 14-16 and 16-19 on “System
Reset: Design and Technology for a Circular Economy”

e The Circular Classroom - https://circularclassroom.com

How is the University of Strathclyde teaching circular economy, sustainability and bioeconomy in
collaboration with industry was shared with participants, plus how the innovative self-transformation
student exercise is run was also explained. Although not specific to bioeconomy, participants were also
reminded about the eco-schools programme, that has run since 1994 and now involves 56,000 schools
in 70 countries (https://www.ecoschools.global). Eco-schools could be used as a framework for
bieconomy, circular economy and sustainability events at schools. It was noted that North Macedonia
does not seem to have an Eco-School National Office and this is something North Macedonian
participants could act upon.

The summer school then emphasized novel ways to maximise the potential of bioeconomy of different
sectors (agri-food, fisheries & aquaculture, forestry, and herbs and essential oils for cosmetics and
pharmaceutical industries) and once again mentioned that it is critical that the bioeconomy does not
compete with food production and does not affect biodiversity.

Day 2 ended with an important discussion, continuing from the discussion of Day 1, on how best to
implement the teaching of bioeconomy in the participants’ schools. This time the discussion groups


https://circulareconomy.europa.eu/platform/en
https://circulareconomy.europa.eu/platform/en
https://circularclassroom.com/
https://circularclassroom.com/
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https://www.ecoschools.global/
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were based on country and language. This allowed the discussion to focus on development of curricula
and educational material on the bioeconomy for specific countries. It also allowed participants to
discuss in their own language. Groups provided a summary of what they discussed (see Annex VIII),
which could have been written in their own language and, if that was the case, it was then translated
to English. Participants wrote ideas under the two headings A and B as shown in Figure 20, that
captures some of the discussion in Day 1 and was used for inspiration for the discussion in Day 2.

How will you implement the teaching of bioeconomy
in your school and country?

A: How to incorporate the teaching B: Where best to incorporate the
of bioeconomy in schools? teaching of bioeconomy in different
Subject teaching. Extra curricular Art A
Workshops creating activities, like Craft .
or using. new school clubs. Design Entrepreneurship
materials.
Biology
Laboratory access. Computing
School trips. STEM
Site visits.

Figure 20: Figure that captures some of the discussion in Day 1 and was used for inspiration
for the discussion in Day 2

Annex VIl presents the 75 ideas from the ten groups. It is hoped that some of these ideas will be taken
forward by the teachers. According to a zoom poll at the end of Day 2, 93% of the participants who
answered the poll were either “very satisfied” or “extremely satisfied” with the second day of the
summer school (see Figure 21).

45
£ 40
B 35
g 30
g 25
z 20
g 15
2 10
5 5
5 o i
E =]
E Mot satisfied A little Satisfied Very satsfied Extremely
2 satisfied satisfied

Scale from 1 (not satisfied) to 5 (extremely satisfied) on how
satisfied were participants with Day 2 of the summer school

Figure 21: Answer to the question “Overall, on a scale from 1 (not satisfied) to 5 (extremely
satisfied) how satisfied are you with Day 2 of the summer school?” [n =72]

At the end of Day 2, once again participants were asked to check the material covered in Day 2 before
Day 3, but in addition they were also asked to check three key documents specifically related to
bioeconomy education:

e Bioeconomy Education. Factsheet #2. (European Bioeconomy Library, 2019).
o How to shape education for a sustainable circular bioeconomy? Conclusions from the GBS2020
Workshop on Education, training & capacity building. (Global Bioeconomy Summit, 2020).
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e Global Environmental Issues and the Circular Bioeconomy (published in the journal “The Science
Teacher” (Smith and Rudnicki, 2020).

8 Day 3 summer school overview, materials and discussion

Day 3 of the summer school took place on 8 June 2021 and had the overall theme of “Developing the
industrial biotechnologists of the future: the innovative work of IBiolC (Industrial Biotechnology
Innovation Centre) with Scottish schools.” Rachel Moir (Skills Programme Manager, IBiolC) ran the
day with the support of Elsa Jodo, who monitored the questions and comments in the zoom chat.
PowerPoint slides used in Day 3 are in Annex VI. Day 3 was designed to have a different feel from
Days 1 and 2, as the different topics covered were presented by different presenters as follows (see
Annex Il for the speakers’ mini biographies):

* Introduction to IBiolC — who we are, what we do (Rachel Moir, Skills Programme Manager, IBiolC).

» Scottish Bioeconomy Strategy and its context in a school setting (Debbie McCreath, Public Affairs
Manager, IBiolC).

+ Engagement strategies with STEM (Graeme Rough, Head of STEM programmes, Scottish Schools
Education Research Centre).

* Leaders in Science Programme (Dr Jo Sadler, Leaders in Science Founder and BBSRC Discovery
Fellow, University of Edinburgh).

* Inclusive STEM, Social Mobility Foundation and other initiatives (Rachel Moir, Skills Programme
Manager, IBiolC).

* Concluding slides about the summer school —what next? (Dr Elsa Jo&o, University of Strathclyde).

Following an introduction to IBiolC by Rachel Moir, Debbie McCreath covered the politics of industrial
biotechnology and the bioeconomy from a Scottish perspective (see Figure 22).

THE POLITICS OF INDUSTRIAL
BIOTECHNOLOGY & THE BIOECONOMY: A

SCOTTISH PERSPECTIVE

THREE-DAY VIRTUAL BE-RURAL SUMMER SCHOOL FOR TEACHERS INTERESTED IN DEVELOPING BIOECONOMY CURRICULA

Figure 22: Opening slide from the presentation of Debbie McCreath (IBiolC)

Debbie McCreath used the interactive presentation software Mentimeter, that allows a presenter to
get real-time input from participants with live polls, quizzes and word clouds (see Figures 23 and 24).
Importantly a teacher can use it for free, if Mentimeter is used to create only one word cloud slide and
three multiple choice quiz questions (check https://www.mentimeter.com/features).


https://www.mentimeter.com/features)
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What words do you associate with politics /
politicians? (no wrong answers!)

Go to www.menti.com and use the code 6038 2631

A Mentimeter

coruption

manipulation

Figure 23: Icebreaker question using Mentimeter word cloud (Debbie McCreath’s presentation)

Go to www.menti.com and use the code 6038 2631

The bioeconomy is a challenge to current policy landscape, * "™
why do you think this is?

A: Lives outside traditioral policy categories
44

B: New technology that will nge the status quo

C: Lack of understanding
4

All of the obove B&C)

Figure 24: Bioeconomy scale question using Mentimeter (Debbie McCreath’s presentation)

Following Debbie McCreath’s presentation, Graeme Rough (Head of STEM programmes, Scottish
Schools Education Research Centre - SSERC) presented the work of the SSERC - a not-for-profit
company set up for the benefit of Scottish Education (https://www.sserc.org.uk) - and the innovative
engagement strategies they do with STEM (Science, Technology, Engineering and Mathematics)
areas of the curriculum. Although most of the work of SSERC is Scottish-based, some of the initiatives
are expanding internationally and all attendees can benefit from these. Graeme Rough discussed:

1.

2.
3.

STEM Ambassador Programme - https://www.stem.org.uk/stem-ambassadors

Teacher placements with industry and Education/Industry Partnerships (EIP)

ENTHUSE Partnerships - two-year collaboration between STEM Learning, a funder and 6-10
schools or colleges — https://www.stem.org.uk/employers/enthuse-partnerships

Young STEM Leader Programme - https://www.youngstemleader.scot (which aims to launch
the “International Young STEM Leader” from 2023)

Interesting that SSERC refers to “educators” rather than “teachers”, as they support not only primary
and secondary school teachers, but also school technicians, childminders and early years practitioners
(see Figure 25).


https://www.sserc.org.uk/
https://www.stem.org.uk/stem-ambassadors
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Outcome of the summer school for teachers interested in developing bioeconomy curricula 30

SSERC is the “go to” organisation for STEM professional learning in
Scotland, offering a broad portfolio of services supporting STEM
learning which are not available from any other source:

Provision of Career Long Professional Learning (CLPL)
° for childminders, early years practitioners, primary and
secondary school teachers and school technicians.

guidance for the Scottish education community to support

0 The Advisory Service provides ongoing health and safety
safe STEM-based activities in the classroom environment.

for STEM Ambassadors in Scotland, teacher placements into

° Wider STEM engagement activities including liaison lead
industry and the Young STEM Leader programme.

Vision:
SSERC is internationally recognised as a centre of excellence for STEM learning
and support.

Figure 25: The Scottish Schools Education Research Centre (Graeme Rough’s presentation)

Following Graeme Rough’s presentation, Dr Jo Sadler (University of Edinburgh) discussed the
innovative “Leaders in Science Programme”. What was particularly interesting about this presentation
is that Jo Sadler is the person who founded this programme in 2015, when she was a PhD student. So
participants could ask questions about the challenges of creating such a programme.

The Leaders in Science (LiS) outreach programme promotes STEM engagement in local schools while
helping to develop scientific communication and leadership skills of young scientists
(www.leadersinscience.co.uk). The LiS schools outreach programme is led by graduate scientists (e.g.
PhD students or equivalent) using a cascade learning as illustrated in Figure 26.
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Figure 26: The cascade learning of Leaders in Science programme (Jo Sadler’s presentation)

Importantly, Day 3 concluded with a talk about Inclusive STEM by Rachel Moir (IBiolC), covering the
work of Social Mobility Foundation (https://www.socialmobility.org.uk), Speakers for Schools


http://www.leadersinscience.co.uk/
https://www.socialmobility.org.uk/
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(https:/lwww.speakersforschools.org), Equate Scotland (https://equatescotland.org.uk), Kibble
(https://www.kibble.org), among others.

Day 3, and therefore the whole 3-days online BE-Rural summer school, ended with a short presentation
by Dr Elsa Jodo on next steps, and asking participants to keep in touch (Figure 27) and let us know:

e How are you using the BE-Rural bioeconomy educational materials?

¢ How are you implementing the teaching of bioeconomy in your school and country?

¢ What bioeconomy events are you organizing or taking part?

Stay tuned with BE-Rural!

P e

We’re active on: We also have a quarterly newsletter!
n en
BE-Rural (BbE-l}ural Newsletter
m "
a @BE_Rural

l @ l BE_Rural Sign up at https:/be-rural.eu/

Contact: Clément Robijns, BE-Rural Communication & Events, c.robijns@biocom.de

Figure 27: Asking BE-Rural summer school participants to keep in touch

According to the survey that participants filled at the end of Day 3, 93% of the participants who
answered the survey were either “very satisfied” or “extremely satisfied” with the third day of the
summer school (see Figure 28).
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Figure 28: Answer to the question “Overall, on a scale from 1 (not satisfied) to 5 (extremely
satisfied) how satisfied are you with Day 3 of the summer school?” [n = 71]
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9 Feedback from attendees about the summer school overall

At the end of Day 3 patrticipants filled a Qualtrics online survey about the whole summer school (see
Annex Ill). According to this final feedback survey, 97% of the participants who answered the survey
were either “very satisfied” or “extremely satisfied” with the summer school overall (see Figure 29).
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Figure 29: Answer to the question “Overall, on a scale from 1 (not satisfied) to 5 (extremely
satisfied) how satisfied are you with the whole BE-Rural summer school?” [n = 68]

The reason for this appreciation was both due to the new material and how it was presented. Attendees
liked the speakers, the interactivity, the discussions between participants and enjoyed the experience
overall. One person said “the atmosphere was extraordinary!”, which is especially impressive given
that the summer school was delivered online. Box 2 includes some quotes showing the range of people
who benefited from the summer school.

Box 2: Quotes showing the range of people who benefited from the summer school

‘I was extremely satisfied with the interesting presentations and people who attended this summer
school and with the educational tools and information that | learnt through out this course. All of this
will help me in the future to improve the quality of my teaching in the school that | work at.” (Secondary
chemistry teacher, North Macedonia)

“Although | am teaching English as a foreign language, | have found many interesting pieces of
information and a lot of ideas to be later applied in my classes or in extracurricular activities.”
(Secondary English teacher, Romania)

“Extremely satisfied because the course has new ideas, new experiences, very useful for me.” (Primary
school teacher, Romania)

“The provided information is interesting and | liked the presenters' approach.” (University Lecturer on
regional policy and environmental economics, Bulgaria)

“Because all the discussions were great, everything that | heard was very interesting, some thing were
actually very new for me, others were things that | am interested in. | have a big interest for STEM
activities, for ecological activity, for bioeconomy, but | feel | can't do very much because | teach in the
kindergarten, but | always try, | even developed an optional in my class with STEM activities. So, that's
why | liked this course very much and the information and ideas fromit.” (Pre-school teacher, Romania)
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Participants were also asked how taking part on the summer school helped participants gain a better
understanding of what bioeconomy, sustainability and circular economy are. Reminder that at the start
of the summer school, the knowledge on all of these subjects was small (see section 6 and Figure 15).
Figure 30 shows that the summer strongly contributed to the increase of knowledge of the participants
in all these areas, with most participants stating either that “my knowledge has increased a lot” or “my
knowledge has increased very much”.
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My knowledge has not My knowledge increased My knowledge increased My knowledge increased My knowledge has
increased (1) very little (2) a little (3) alot (4) increased very much (5)

Number of survey respondents

B Understanding of sustainability Understanding of Circular Economy Understanding of bioeconomy

Figure 30: Answer to the question “On a scale from 1 to 5 (where 1 is “my knowledge has not
increased” and 5 is “my knowledge has increased very much”) has taking part on this summer
school helped you to gain a better understanding of what bioeconomy, sustainability and
circular economy are?” [n = 71]

As a “litmus test” of the main aim of the BE-Rural summer school, which was to enthuse participants
about the bioeconomy so participants would be more likely to try and integrate bioeconomy teaching
in the curriculum, participants were asked if they plan to integrate bioeconomy teaching in their school
(Yes, No, Maybe). It was reassuring and exciting to see that most said “Yes” (see Figure 31).

Pre-school teacher (1)
Primary school teacher (11)

Secondary (high-school) teacher (42) I

University lecturer (4)

| am not a teacher (13) .

0 20 40 60 80 100 120

Yes ® Maybe HNo

Figure 31: Percentage of respondents for each category and how they answered the question
“Do you plan to integrate bioeconomy teaching in your school?” [n = 71]
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It is interesting that the majority of the high-school teachers, all primary school teachers, all university
lecturers, and the pre-school teacher, all said that they plan to integrate bioeconomy teaching in their
school. The high-school teachers who answered “Maybe” said it depended of the high school
management and approval, school curriculum and student options, subjects to be taught, and maybe
in the future with a new portfolio.

Only non-teachers said “No”, because they were not teachers. Although some non-teachers did say
they would integrate bioeconomy in teaching, these included PhD students who are contributing to
University teaching. Plus, a non-teacher who was a Ministry Councillor, said “Maybe” depending on
future research and education national curricula.

Some of the high school teachers said that in addition to integrating bioeconomy teaching in classes
and in extracurricular activities, they would also “present the concept in our teachers' meetings and
highlight the benefits”, which was good to hear as it would further spread the message to other teachers
and school management.

10 Conclusions

The 3-day BE-Rural virtual summer school for teachers interested in developing curricula and
educational material on the bioeconomy was a resounding success. This was for several reasons:

e The summer school had the active participation of more 100 attendees from 12 countries,
including the five main target countries but also people from Croatia and Slovenia for example.

e Participants found the BE-Rural educational materials useful and interesting.

e Participants enjoyed the summer school very much - 97% of the participants who answered
the survey were either “very satisfied” or “extremely satisfied” with the summer school overall.

e The summer school has a wide range of educators attending and all enjoyed and benefited
from the summer school: pre-school, primary school, high school and universities.

e The reason for this appreciation was due to the new material and also how it was presented.
Attendees liked the speakers, the interactivity, the discussions between participants and
enjoyed the experience overall. One person said “the atmosphere was extraordinary!”.

e Most participants said that taking part on the summer school helped participants gain a better
understanding of what bioeconomy, sustainability and circular economy are.

e The main aim of the summer school was to enthuse participants about the bioeconomy, so
participants would more likely try to integrate bioeconomy teaching in the curriculum, and
therefore it is reassuring and exciting to see that most said “Yes” when asked if they plan to
integrate bioeconomy teaching in their school.

e Very importantly the summer school provided a platform for teachers to discuss how best to
integrate the teaching of bioeconomy in their schools. Data resulting from these discussions
includes 108 ideas which are listed in this report, and many are recommendations for schools.

e Finally, it is good to hear how many of the attendees expressed how they were “inspired” and
how some said that they would present the concept in school management meetings.

This report has been written as a record of what was covered in the summer school in terms of content
and in terms of the results of the discussions. In addition, the report has also been written in such a
way that if someone wants to run a similar summer school, a similar format can be used.

Finally, we do hope that the teachers keep us informed on their bioeconomy initiatives in their schools.
We hope teachers will let us know how they are using the BE-Rural bioeconomy educational materials,
how they are implementing the teaching of bioeconomy in their school and country, and what
bioeconomy events they are organizing or taking part.
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Annex | — Programme used to promote the summer school

Three-day virtual teachers’ summer
school on the bioeconomy

//

e Day 1l - Tuesday 25 May 2021, 14:00-17:30 CET »
e Day 2 - Tuesday 1 June 2021, 14:00-17:30 CET ' >
e Day 3 - Tuesday 8 June 2021, 14:00-17:30 CET

ural

N\

A 3-day summer school for teachers interested in developing curricula and educational material
on the bioeconomy, as part of the BE-Rural Project (https://be-rural.eu/). The summer school is
primarily targeted at teachers in the five innovation regions (Vidzeme and Kurzeme in Latvia;
Szczecin and Vistula Lagoons in Poland; Covasna in Romania; Stara Zagora in Bulgaria; and
Strumica in North Macedonia) but other attendees are welcome.

The summer school is jointly run by Dr Elsa Jo&o (University of Strathclyde in Glasgow, Scotland)
and Rachel Moir (Skills Programme Manager, IBiolC). The University of Strathclyde has a long
history on the teaching of sustainability (since 1992) and is involved in teaching circular economy
and bioeconomy since 2016. IBiolC connects industry, academia and government with the aim to
accelerate new biotechnology processes and products. Part of their activities involve innovative
initiatives for the development of skills in the bio-based sector.

Programme

Day 1 - Tuesday 25 May, 14:00-17:30 CET

Introduction to the bioeconomy and overview of the bioeconomy
educational resources developed by BE-Rural

Dr Elsa Jodo (Department of Civil and Environmental Engineering, University of Strathclyde),
with the support of Neli Georgieva (European Policies Research Centre)

14:00 — 14:15 — Welcome — plus about Dr Elsa Jodo and the University of Strathclyde. About the
BE-Rural Project. Introduction to the Summer School.

14:15 — 15:10 — Key principles of bioeconomy — plus Q&A

15:10 — 15:30 — About bioproducts and small group discussion

15:30 — 15:45 — Break
15:45 — 16:15 — Key principles of sustainability and the UN SDGs

16:15 — 16:45 — Overview of educational resources by BE-Rural. Overview bioeconomy events
in each region


https://www.strath.ac.uk/whystrathclyde/strategicplan/
https://be-rural.eu/
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16:45 — 17:15 — Discussion on how can bioeconomy learning be integrated in school teaching.
Presentations by participants.

17:15 — 17:30 — Fill feedback survey about Day 1 of the summer school. Q&A, summary Day 1,
and link to Day 2

Day 2 - Tuesday 1 June, 14:00-17:30 CET

Bioeconomy of different sectors (e.g. fisheries, agriculture) and how
best to integrate bioeconomy teaching in schools in Bulgaria, Latvia,
North Macedonia, Poland and Romania.

Dr Elsa Jodo (Department of Civil and Environmental Engineering, University of Strathclyde),
with the support of Stefan Kah (European Policies Research Centre)

14:00 — 14:15 — Welcome back from Dr Elsa Jodo and the University of Strathclyde. Introduction
to Day 2 of the Summer School

14:15 - 14:40 — Summary of what was covered in Day 1 of the Summer School. More about the
BE-Rural Project and the different working packages

14:40 — 15:30 — Key principles of circular economy — plus Q&A

15:30 — 15:45 — Break

15:45 — 16:15 — Connecting student learning with industry projects, lessons from Strathclyde

16:15 — 16:45 — Novel ways to maximise potential of bioeconomy of different sectors (agri-food,
Fisheries & aquaculture, forestry, herbs and essential oils for cosmetics and
pharmaceutical industries) — plus Q&A

16:45 — 17:15 — Workshop on teaching bioeconomy in each of the five innovation regions,
grouped by country and language. Presentations by participants.

17:15 — 17:30 — Short poll about Day 2. Q&A, summary Day 2, and link to Day 3

Day 3 - Tuesday 8 June, 14:00-17:30 CET

Developing the industrial biotechnologists of the future: the
innovative work of IBiolC (Industrial Biotechnology Innovation
Centre) with Scottish schools.

Chair: Rachel Moir (Skills Programme Manager, IBiolC), with the support of Dr Elsa Joao
(Department of Civil and Environmental Engineering, University of Strathclyde)

14:00 — 14:20 — Introduction to Day 3. Introduction to IBiolC — who we are, what we do (Rachel
Moir, Skills Programme Manager, IBiolC) — plus Q&A.

14:20 — 14:50 — Scottish Bioeconomy Strategy and its context in a school setting (Debbie
McCreath, Public Affairs Manager, IBiolC) — plus Q&A with speaker.

14:50 — 15:25 — Engagement strategies with STEM (Graeme Rough, Head of STEM
programmes, Scottish Schools Education Research Centre) — plus Q&A.

15.25 - 15.30 — Pre-break Q&A and discussion

15:30 — 15:45 — Break

15:45 — 16:20 — Leaders in Science Programme (Dr Jo Sadler, Leaders in Science Founder and
BBSRC Discovery Fellow, University of Edinburgh) — plus Q&A
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16:20 — 16:40 — Inclusive STEM, Social Mobility Foundation and other initiatives (Rachel Moir,
Skills Programme Manager, IBiolC) — plus Q&A

16.40 — 17.10 — Concluding slides about the 3-days summer school, final zoom polls, and
participants to fill feedback survey about summer school overall (Elsa Jodo)

17:10 — 17.25 — Final Q&A considering content of the 3-days of the summer school

17:25 — 17:30 — Close (Rachel Moir, IBiolC and Dr Elsa Jo&o, University of Strathclyde)
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Annex Il — Speakers Bios of the summer school

Three-day virtual teachers’ summer school , \
on the bioeconomy gE-Rural
>/

e Day 1 - Tuesday 25 May 2021, 14:00-17:30 CET
e Day 2 - Tuesday 1 June 2021, 14:00-17:30 CET
e Day 3 - Tuesday 8 June 2021, 14:00-17:30 CET

Speakers Bios (in order of appearance)

Dr Elsa Joao (Days 1, 2 & 3)

Senior Lecturer in the Department of Civil and Environmental
Engineering at the University of Strathclyde (Glasgow, Scotland), and
the director of MSc in Sustainability and Environmental and MSc in
Environmental Entrepreneurship. Elsa has expertise in the areas of
Strategic Environmental Assessment (SEA), Environmental Impact
Assessment (EIA), enhancement of positive impacts, sustainability,
bioeconomy and the circular economy. Her current research focuses
on how enhancement can improve project design and strategic
planning and how best to implement the circular economy. She set up
the first postgraduate class on the Circular Economy at the University
of Strathclyde. Part of the BE-Rural project (2019-2022).

Neli Georgieva (Day 1)

Research Associate at the European Polices Research Centre based
at the University of Strathclyde in Glasgow (Scotland) and TU Delft
(the Netherlands). Within EPRC, Neliis involved in comparative
research dedicated to regional, rural and Cohesion policy, with focus
on countries in CEE. She has supported processes of stakeholder
engagement for the development of regional bioeconomy strategies
as part of H2020 project BE-Rural and Power4Bio projects.
Previously, Neli worked with regional authorities across Europe as
part of a Brussels-based network, where her work focused on building
inter-regional cooperation and knowledge exchange in the field of
industrial modernisation and sustainable chemical production.

Stefan Kah (Day 2)

Research Fellow at the European Policies Research Centre, based at
the University of Strathclyde in Glasgow (Scotland) and TU Delft (the
Netherlands). He specialises in research and knowledge exchange in
the area of EU Cohesion policy, as well as regional and rural
development more widely. In terms of the bioeconomy, he was
involved in the Horizon 2020 BioSTEP (2015-2018) and BE-Rural
(2019-2022). BioSTEP aimed at promoting stakeholder engagement
and public awareness for a participative governance of the European
bioeconomy. A native German speaker, he covered the case study of
Saxony-Anhalt. He has prior professional experience from working for
the INTERACT Programme in Vienna, a regional development agency
in GraublUnden (Switzerland) and for the International Commission for
the Protection of the Alps (CIPRA) in Liechtenstein.
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Speakers Bios (continued)

Rachel Moir (Day 3)

Rachel manages IBiolC's Skills Programme which develops and
delivers training opportunities from Higher National Qualifications to
PhD level. Since obtaining her MSci in Forensic and Analytical
Chemistry and MSc in Environmental Studies, both from University
of Strathclyde, Rachel has gained over 10 years’ experience working
as a project manager in the public, private and third sectors. This
includes managing a programme of joint public and private sector
scientific research projects for the third sector organisation
SNIFFER; managing a £2million IT system implementation project
within the education sector at SQA; and working on large
infrastructure projects such as M74 link and Forth Replacement
Crossing with a global engineering company.

Debbie McCreath (Day 3)

Debbie leads the IBiolC's Public Affairs strategy, as IBiolC’s Public
Affairs Manager, and looks after all of IBiolC's government relations,
strategic communications, policy development, political activity,
media, general reputation management as well as all of the wider
stakeholder engagement, events, marketing and communications
activity for IBiolC. Prior to joining IBiolC Debbie worked for industry
leading trade association the Food and Drink Federation, lobbying on
behalf of its 300+ FMCG (Fast-Moving Consumer Goods) members
on issues including diet and health, sustainability and market
competitiveness.

Graeme Rough (Day 3)

Graeme is Head of STEM Programmes at SSERC (Scottish Schools
Education Research Centre). All 32 Scottish Local Authorities are
members of SSERC (in existence since 1965) offering a broad
portfolio of services, principally in support of the STEM (Science,
Technology, Engineering and Mathematics) areas of the curriculum.
Before joining SSERC in 2019, Graeme was the Faculty Head of
Science at Wallace High School in Stirling where he spent twelve
years delivering the Scottish Science/Physics curriculum. He
graduated in Physics at The University of Glasgow and prior to his time
in teaching he worked in industry, spending six years in Mechanical
Services Engineering.

Dr Jo Sadler (Day 3)

Joanna Sadler is a Research Fellow and Principle Investigator at the
University of Edinburgh, Scotland. She combines her multidisciplinary
background in chemistry and biotechnology to develop bio-based
technologies to degrade and upcycle post-consumer plastic into high
value small molecules. During her PhD studies, Joanna founded the
Leaders in Science (LiS) outreach programme to promote STEM
engagement in local schools. Joanna now collaborates with I1BiolC to
run LiS in Scotland, where it currently operates across two cities to
help develop scientific communication and leadership skills of young
scientists.
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Annex Il — Blank surveys used to provide feedback on the summer school

Two Qualtrics surveys were done: one at the end of Day 1 and one at the end of Day 3. The
same GDPR information was used for both surveys.

GDPR information used in the surveys for Day 1 and Day 3:

AIM of the surveys about the summer school on bioeconomy - Survey to get feedback from the
attendees of the BE-Rural 3-day summer school for teachers interested in developing curricula and
educational material on the bioeconomy. Comments received will be summarised in a report explaining
outcome of the summer school, but will do so in an anonymous and confidential way. We will also write
down comments, suggestions, ideas and questions that participants had during the summer school (e.g.
zoom chat). We will ask participants for their names so we can connect all the comments when analyzing
the data but the summer school report will present comments in an anonymous and confidential way. Raw
data will be protected during project and destroyed at the end of the research.

ABOUT BE-Rural (https://be-rural.eu/) - BE-Rural is exploring the potential of regional and local bio-
based economies and support the development of bioeconomy strategies, roadmaps and business
models. The project focuses on Open Innovation Platforms (OIPs) within selected regions in five
countries: Bulgaria, Latvia, North Macedonia, Poland and Romania.

DATA Protection - By agreeing to fill this survey, you consent to BE-Rural collecting, processing, and
using your personal data given within this activity for the sole purposes of research undertaken in the
Horizon 2020 BE-Rural project (Grant Agreement no. 818748). Participation is voluntary and your input
will be kept confidential for a period of five years before its destruction. Should you require further
information or wish to exercise your rights under the EU GDPR (e.g. to access, rectify, or delete your
data), please contact the BE-Rural team via University of Strathclyde Data Protection Officer. Personal
data and any input submitted will not be disclosed, shared with or sold to any third party.

RESEARCHER contact details - Dr Elsa Jodo, University of Strathclyde, elsa.joao@strath.ac.uk

* | understand the purpose of the survey and how my input will be used in the project.

¢ | understand and give consent to release my personal data for internal use of project.

¢ | understand that | can withdraw my consent to participate at any time.

¢ | understand that any information | provide will be made anonymous and | would not be personally
identified in any reports, papers or other documents produced in relation to this project, unless | give
explicit consent to do so.

¢ | consent to being a participant in the project.

¢ | consent to being audio and video recorded as part of the project.

By clicking here | confirm that | am over 18, | agree that my data can be used for the reasons
stated above and opt-in to data collection and analysis

Feedback at the end of Day 1 BE-Rural Summer School

Q1. Your name
Note: Data will be treated in an anonymised way but we need your name to connect all the
comments when analyzing the data.
Q2. What is the country where you are working?
Q3. What is your region where you are working?
Q4. What kind of teacher are you?
Pre-school teacher
Primary school teacher
Secondary (high-school) teacher
University lecturer
| am not a teacher (please specify what is your job) ....

O O0Oo0Oo0oo
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Q5. How did you find out about the BE-Rural summer school?

Q6. If you are from Romania, do you know why so many people from Romania registered to attend the
summer school?

Q7. Did you attend some of the BE-Rural education events in your region?

(J No

(J Yes - if yes, which one(s)? - please specify ...

Q8. Before today, on a scale from 1 (noting) to 5 (very much), how much did you know about these
topics?
1. Nothing 2. Very Little 3. Alittle 4. A lot 5. Very much

Bioeconomy

Sustainability

Circular
economy

Q9. Overall, on a scale from 1 (not satisfied) to 5 (extremely satisfied) how satisfied are you with Day 1 of
the summer school?
0 Not satisfied (1)
o A little satisfied (2)
0 Satisfied (3)
0 Very satisfied (4)
o0 Extremely satisfied (5)

Q10. What was the best thing about the Day 1 of the summer school

Q11. What did you not like about the Day 1 of the summer school?

Q12. What was missing in Day 1 of the summer school that you would like to be covered in Day 2 or Day
3 of the summer school?

Q13. What is the main idea you had today about developing curricula and educational material on the
bioeconomy for your school?

Q14. Any other comments?

Feedback at the end of Day 3 BE-Rural Summer School

Q1. Your name
Note: Data will be treated in an anonymised way but we need your name to connect all the
comments when analyzing the data.
Q2. What is the country where you are working?
Q3. What is your region where you are working?
Q4. What kind of teacher are you?
o Pre-school teacher
o Primary school teacher
0 Secondary (high-school) teacher
o University lecturer
o | am not a teacher (please specify what is your job): ...
Q5. Which days of the summer school did you attend? [pick one or more]

(J lattended Day 1 on 25 May
(] lattended Day 2 on 1 June

(J lattended Day 3 on 8 June

Q6. Overall, on a scale from 1 (not satisfied) to 5 (extremely satisfied), how satisfied are you with Day 3
only of the summer school?
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0 Not satisfied (1) 0 Very satisfied (4)
o0 Alittle satisfied (2) 0 Extremely satisfied (5)
o Satisfied (3)

Display This Question: If Q5. Which days of the summer school did you attend? [pick one or more] = |

attended Day 1 on 25 May

Or Q5.Which days of the summer school did you attend? [pick one or more] = | attended Day 2 on 1 June

Q7. Overall, on a scale from 1 (not satisfied) to 5 (extremely satisfied), how satisfied are you with the
whole BE-Rural summer school? [reply even if you missed one of the days]

o Not satisfied (1) o0 Very satisfied (4)
o Alittle satisfied (2) 0 Extremely satisfied (5)
o  Satisfied (3)

Display This Question: If Q7. Overall, on a scale from 1 (not satisfied) to 5 (extremely satisfied), how

satisfied are you... = Not satisfied (1
Q8. Explain why you were not satisfied with the whole BE-Rural summer school?

Display This Question: If Q7. Overall, on a scale from 1 (not satisfied) to 5 (extremely satisfied), how
satisfied are you... = A little satisfied (2)
Q9. Explain why you were a little satisfied with whole BE-Rural summer school?

Display This Question: If Q7. Overall, on a scale from 1 (not satisfied) to 5 (extremely satisfied), how
satisfied are you... = Satisfied (3
Q10. Explain why you were satisfied with the whole BE-Rural summer school?

Display This Question: If Q7. Overall, on a scale from 1 (not satisfied) to 5 (extremely satisfied), how
satisfied are you... = Very satisfied (4
Q11. Explain why you were very satisfied with the whole BE-Rural summer school?

Display This Question: If Q7. Overall, on a scale from 1 (not satisfied) to 5 (extremely satisfied), how

satisfied are you... = Extremely satisfied (5)

Q12. Explain why you were extremely satisfied with the whole BE-Rural summer school?

Q13. On ascale from 1to 5 (where 1 is ‘my knowledge has not increased’ and 5 ‘my knowledge has
increased very much’) — has taking part on this summer school helped you to gain a better
understanding of what bioeconomy, sustainability and circular economy are?

2.My 3.My 5. My
L. My knowledge knowledge 4.My knowledge
knowledge has . . knowledge .
. increased very increased a . increased very
not increased . . increased a lot
little little much

Understanding
of bioeconomy

Understanding
sustainability

Understanding
of circular
economy
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Q14. Do you plan to integrate bioeconomy teaching in your school?
o] Yes
o] No
o} Maybe - it depends of... (please add) .....

This Question: If Q14. Do you plan to integrate bioeconom in your school? = Yes
Q15. How do you plan to integrate bioeconomy teaching in your school?

Display This Question: If Q14. Do you plan to integrate bioeconomy teaching in your school? = No
Q16. Why will you not integrate bioeconomy teaching in your school?

Q17. Any other comments?
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Annex IV — Slides used Day 1

Three-day virtual BE-Rural summer school for teachers
interested in developing bioeconomy curricula

Day 1 May 2021 — Introduction to the bioeconomy
and ov ew of the bio-economy educational resources

developed by BE-Rural

Dr Elsa Jodo, University of Strathclyde, Scotland

Welcome!

The University of Strathclyde (founded in 1796 as
‘a place of useful learning’), is a leading technological
University with around 23,000 students from more

than 100 nations.

Dr Elsa Joao
(elsa joao@strath,ac.uk)

toname
‘Senior Locturer; Department Cht and Environmental Engineering, ||1$*"1P building after inspirational women
University of Strathclyde, Glasgow, Scotland

hitps:/fuewew strath ac.uk engineering/civienyironmentalengineering/

Director MSc in Environmental Entrepreneurship and
MSc in Sustainability and Environmental Studies - that
accepts students from all backgrounds.

« University lecturer in the UK since 1992.
Expertise in Environmental |mpm Assessment (EIA). S(l’-hul:

s,

(SE/
sustainability, bioeconomy, Cirvlar Economy and Wrillnu Skills.

irst degree: of Lisbon, Portugal).
Master (USA) and PhD (UK) in Geography-

https://wwwestrath.ac.uk

7N\ Day 1 outline programme
| BE 3ural
> Welcome ~ plus about Dr Elsa Jodo and the University of Strathclyde
About the BE-Rural Project
Introduction to the Summer School
Key principles of bioeconomy
About bioproducts and small group discussion

hitps://be-rural.e

Key principles of sustainability and the UN SDGs

Overview of educational resources by BE-Rural

Overview bioeconomy events in each region

Discussion on how can bioeconomy learning be integrated in school teaching

Fill feedback survey about Day 1 of the summer school
Q&A, summary day 1, and link to day 2

BE-Rural - Bio-based strategies and roadmaps for enhanced rural
and regional development in the EU (April 2019 — March 2022)

=h,

BE-Rural supports

The goal of BE-Rural is to
realise the potential of
regional bio-based economies
by supporting relevant actors
in the participatory
development of bioeconomy
strategies and roadmaps.

.. regional stakeholders in 5 countries:
* Bulgaria: Stara Zagora
* Latvia: Vidzeme and Kurzeme

* North Macedonia: Strumica

This includes
educational activities
and resources.

* Poland: Szczecin and Vistula Lagoons.

* Romania: Covasna

hitps://be-rural eufinnovation-regions/

Vidzeme and Kurzeme, Latvia: focus on the potential of by-products of
(i.e. young forest stand thinning, short rotation coppice and
forestry plantations, removing overgrowth in abandoned agricultural lands).

Szczecin Lagoon and Vistula Lagoon, Poland: focus on small-scale
specificlly the sustainable use of underused and low-value fish species in the
lagoons.

Covasna, Romania: focus on addressing fragmented value chains and
implementing the concept within the county’s industrial
sectors (i.e. wood and furniture, textiles, agro-food, mechanical engineering,
green energy).

Stara Zagora, Bulgaria: focus on new technologies for the application of
5 in the cosmetics and pharmaceutical industry,
combined with tourism activities.

Strumica, North Macedonia: focus on the use of

specifically the by-production of organic materials from agricultural actvities,
as a source of energy for domestic and industrial purposes.

Virtual 3-day summer school

Day 1 - Tuesday 25 May, 14:00-17:30 CET

to and overview

by BE-Rural
Dr Elsa Jodo (University of Strathclyde), with the support of Neli Georgleva (European Policies Research Centre)
Day 2 - Tuesday 1 June, 14:00-17:30 CET

Bioeconomy of different sectors (e.g. fisheries, agriculture) and how best to integrate bioeconomy
teaching in schools in Bulgaria, Latvia, North Macedonia, Poland and Romania.

Dr Elsa Jodo (University of Strathclyde), with the support of Stefan Kah (European Policies Research Centre)

Day 3 - Tuesday 8 June, 14:00-17:30 CET

Developing the industrial biotechnologists of the future: the innovative work of I1BioIC (Industrial
Biotechnology Innovation Centre) with Scottish schools.

Chair: Dr Kirsty Robb (RapidBio Senior Scientist, IBIoIC), with the support of Dr Elsa Jofio (University of Strathclyde)

Al the end of each day there is a short survey for attendees to fill in - important for the CPD
of the in summer school.

a3} ©nr3) ©ay3) ©ay3)

BULGARIAN  Bulgarian Industrial Association — Union of the Bulgarian Business
INDUSTRIAL  (BIA), Bulgaria

ASSOCIATION

(ko f e Bkgran Bisess.

https://en.bia-bg.com

Institute for Economic Forecasting (IPE), Romania
hitp:/iwvew.ipe.tol

Intenaifonal Genire for Sustainable Development of Energy, Water and
ms —

North Maced
hitps:/iwww. sdnwos org

Latvian State Forest Research Institute (SILAVA), Latvia
hitp:/iwww.sitava. v/

National Marine Fisheries Research Institute (NMERI), Poland
hitps://mir.gdynia.pl

Virtual 3-day summer school

Day 3 will be run by IBiolC

R T PP ... JCY YT REY

IBiolC

Industrial Biotechnology
Innovation Centre

IBiolC supports companies in their innovation journey working
across the bioeconomy.

https://www.ibioic.com

Summer School Attendees

b3

Plan A (before pandemic) —

a summer school in person, in
Glasgow, Scotland, for 15-20
people.

H

g

g

Plan B (after pandemic) - do a

Number of people summer school
8

virtual summer school, with ) ii 30
4 4
more than 15-20 people ° — - -
lava  Polind  Macedons Bulgiria  Romania  Other

Key Be-Rural Countries and others

Total of 294 people!
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First things first!
In zoom, rename your name as:

Name (Country)

2. We will use the chat function

3. Can raise hand t
4. We will use

T4demO breakout groups

¢ © 0 0 © ©

This course is also a way for attendees to
interact with each other

In small groups, introduce yourself using
zoom k rooms (5 task):

Your name
What is your work

What makes you happy

—
The magic of bioeconomy - 1

MILKY CLOTHES
turns milk waste into fabric

3 minutes video
https://www.youtube.com/watch2v=d6RUh7PGnUM

The magic of bioeconomy - 2

Day 1 outline programme

+ About bioproducts and small group discussion
Q&A

~ 15:45 CET)

+ Key principles of sustainability and the UN SDGs

+ Overview of educational resources by BE-Rural

+ Overview bioeconomy events in each region

+ Discussion on how can bioeconomy learning be integrated in school teaching

ET
Fill feedback survey about Day 1 of the summer school
Q&A, summary day 1, and link to day 2

Water saving:
1 kilo of milk fibre — 1 litre of water

Vs

Aﬁé 1 kilo of cotton - 15 litres of water

Special properties of milk fibre:
antibacterial and anti-allergic

Less water New jobs

Win — Win — Win - Win

New industry and new jobs

Less waste Quality product

The magic of bioeconomy - 2

WHAT IF

YOUR MORNING COFFEE COU
COMBAT DEFORESTATION ?

1.20 minutes video
https://www.youtube.com/watch?v=Ic7dYahSCtM

Third generation biofuels

Third generation biofuels (e.g. engineered crops such as algae),
present the best possibility for alternative fuel because they
don’t compete with food. Algae can grow in areas unsuitable
for 1st and 2nd generation crops, which would relieve stress on
water and arable land used. Plus it can be grown using sewage,
wastewater, and saltwater.

Note: u -

First generation biofuels (e.g. rape oil, sunflower o, beet sugarcane, corn,

potatoes) - main drawback: come from biomass that is also a food source.
biofuels (e.g. itural and forest residues) from

non-food biomass, but still compete with food production for land use.

Algae Energy Farm (Algae Siotechnolog Laboratory,
University of Queensland, Australia): (a) Cultivation on
open ponds, following initial growth in sealed bags (b).

Source: orop 5.

Blosnerty Educston e
= ot o cscetutioonctboh

!

= Wl

Sustainable
source of natural
chemicals New jobs

Win — Win - Win - Win

Award winning company from Glasgow, set
up by Strathclyde Business School students
hitpsi//revive-eco.com

Diverting waste:

Qualityproduct
from landfil o

The European Commission is taking steps towards
a bl and has a

strategy to promote the bioeconomy and to avoid
reaching ecological limits.

+ Is the production of goods, services, or energy

from biological material as the main resource.
“To be successful, the European bioeconomy needs
to have sustainability and circularity at its heart.”
(European Commission, 2018, p. 4)

Is strongly linked to sustainability as
biodegradable resources are often used and
waste is often completely designed out of the
system.

+ Can avoid the depletion of resources for future
generations and protect the stability of the ™
planet. Sommission

Curcpean Cmmason 01K A ratonoie Boeconom o g semgihenng
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@ dedicated bioeconomy strategy
@ bioeconomy-related strategy
@ bioeconomy-related strategy.

dedicated strategy under development

A3 of March 2019

A SUSTAINABLE
BIOECONOMY
FOR EUROPE:

STRENGTHENING THE CONNECTION BETWEEN
ECONOMY, SOCIETY AND THE ENVIRONMENT

Video (2 minutes and 9 seconds): https:// com 2v=RRN_hHelKk
Languages for sub-titles for video include: Bulgarian, Latvian, Macedonian, Polish and Romanian

and use is key.
because it is limited, which can potentially lead to
compem:on for biomass between dlﬁerent biomass-using sectors.

o on biomass.
. g biomass availability is

* Very importantly, it is that the P! within safe ecological limits.
* Itis critical that the bioeconomy does not compete with food production and does not affect biodiversity.
For example, marginal lands may not be used for food production but may be important for biodiversity

£C (2019), Biomass - for policy. https://ec.europa. on

Day 1 outline programme

Key principles of sustainability and the UN SDGs
Overview of educational resources by BE-Rural
Overview bioeconomy events in each region

Discussion on how can bioeconomy learning be integrated in school teaching

Fill feedback survey about Day 1 of the summer school
Q&A, summary day 1, and link to day 2

Catalogue of bi m
mi - Access in here:
https://www.bio-based-

solutions.eu/#/

Key: TRL (Technology Readiness Level) - the maturity of a
technology ranging 1 (low) - 9 (high). Values TRLE-TRLY
included in catalogue (TRL6 = prototype demonstration).

This catalogue, created by PowerdBio, is an online database with factsheets on existing bio-
based solutions chosen from the application fields of bioenergy, biomaterials, biochemicals, and
takeholders in a region to get an overview of
available promising options to convert a wide range of biomass feedstock into an array of bio
based products, paying special attention to solutions ready to be deployed at small-scale i rural
areas. The solutions shall inspire regions to replicate them in their local context

POWER4BIO

food & feed. The catalogue intends to be used by

https://powerdbio.eu

EU Bioeconomy Jobs by Sector (2015) The 2015 employment numbers in the EU for the

o ectors. These industries reached close
i t0 18 million jobs and added value back to the

CICTT— D €3 ooyt reched sl €21 il
S "
o [ o souncoro

FOOD, BEVERAGES
AN TTHER AGRO AN ACTURE.
e

Warning: The bioeconomy can also have negative impacts
in local jobs. The quality of work and livelinoods of rural
communities depend on direct access to land and water
for food production, community and cultural life. So if
production of bioproducts effects livelihoods of rural
communities, then that would be an unacceptable
negative impact.

a7

LIQUID BIOFUELS

1t s critical that investments in the bioeconomy do not
increase inequalities in income, power and access to
resources, such as land and water.

Bio-based - Derived from biomass.

Biomass - The biodegradable fraction of products, waste and residues from biological origin from agriculture,
including vegetal and animal substances, from forestry and related industries, fisheries and aquaculture, as well
as the biodegradable fraction of waste, including industrial and municipal waste of biological origin.

Bio-based product or bioproduct - Product wholly or partly derived from biomass

Bioeconomy or Bio-based Economy - The sustainable production of biomass and the conversion of biomass
into value added products, such as food, feed, bio-based products and bioenergy. It includes the sectors of
agriculture, forestry, fisheries, food and pulp and paper production, as well as parts of chemical, biotechnological
and energy industries.

Biotechnology - The application of science and technology to living organisms, as well as parts, products and
models thereof, to alter living or non-living materials for the production of knowledge, goods and services.

Bio-based sector - The sector that i and that self-identify as bio-based or
bioeconomy (Leipold and Petit-Boix, 2018)

Sources:

Leipeid,  and Pets Boix, A (2018, 200 11250137,

Any questions
in the chat?

Discarded Shells and Fish Skin from Fisheries
Aquafaba (the water leftover from cooking chickpeas)
Algae and Seaweed

Milk Protein

Mushroom Roots

Coffee Grounds

Wheat Bran

Plants

Insects

Wood

Elephant Poo

From these resources,
bioproducts are created.

Any questions
in the chat?
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Day 1 outline programme

https://be-rural.eu

Back at:

15:45 CET

Glasgow

(2.45pm UK time)

iew bioeconomy events in each region
Discussion on how can bioeconomy learning be integrated in school teaching

adback survey about Day 1 of the summer school
summary day 1, and link to day 2

Sustainability diagrams Strong sustainab

KconomIc

SUSTAINABLE ENVIRONMENT
ERVIRONMENT OEVELOPMENT

<P
- botey Weak Sustainability Strong sustainability
* Assumes that manufacture capital is of equal * Requires that all forms of capital must be maintained
value, can take the place, of natural capital. independently of one another.
 Allows for the depletion of natural resources, so « Existing natural stocks must be retained, e.g. timber
[ Economic | fong as such depletion is replaced by increases in stocks, as the functions they perform cannot be replaced.
human-made capital (e.g. by investing royalties * Limits substitution of environmental capital by human-
from depleting mineral reserves in factories). made capital and allocates some resources as critical
- itallows trade-offs. natural capital {stock] to survival.

* Itimposes thresholds.

The SDGs came into effect in January 2016.
The 17 SDGs contain 169 specific targets.

RN N ACTICN

The aim is to try and reach these targets by 2030. ~
Achieving the SDGs requires the partnership of Acht:.‘N CAMPAIGN
governments, private sector, civil society and citizens.

CAMPAIGN
After the summer school,
check UN resources on SDGs
] https://sdgs.un.org/goals

@
SUSTAINABLE
DEVELOPMENT

GOALS

New way of viewing the economic, social and ecological aspects of the SDGs
(proposed by Johan Rockstrom and Pavan Sukhdev, Stockholm Resilience Centre)

A sustainable bioeconomy has the

= . . potential to advance several SDGs.
* The economy and society are integral
¥ % cconour
part of the biosphere (which relates to ﬂ ° E However, there can also potential negative
the concept of “strong sustainability”). B 5] effects that should be eliminated or
 All SDGs are directly or indirectly SomaTy reduced. For example, “increased demand

for land can lead to land grabbing,
displacements, unequal distribution of
land considering soil quality, and loss of

communal land” (Heimann, 2019, p. 52) Blue arrow: Socioeconomic targets.
Green arrow: Ecological targets
Red arrow: Clean industry & economic targets

connected to each other.
¢ Goal 17 is the global partnership
required for sustainable development.

Wedding Cake model of the Sustainable
Development Goals - 1:41 min video
hitps:// com/watch Y

7,2019. the $0GS?2. Earth's Future, 7(1), pp.43-57.

SDGs around the world

This assessment reveals the relative Vm e m
importance of the ial tr and the
co-benefits by mapping the summed scores of
influencing  (horizontal) and influenced
(vertical) interactions among SDGs. Figure also
shows important now where
certain cells in the matrix are left blank.

This figure is based on 65 global assessments comprising UN
reports and international scientific assessments, as well as
112 scientific articles published since 2015 with explicit
reference to the SDGs.

OENUET @O SSmECE

Gobaindex o

e

-e@cccoce@o o -
c@eeccoo @G -

Access this site https://dashboards.sdgindex.org/map and pick a country of your choice
to check their SDGs achievement (including the 169 targets).

Source: indepandent Growp of Sciertnts by the SecretaryGenural (2019), Globe!
Sitoinoble “Report 2019 The Fuure s Now - Scmce for AdNewing Sntinse
Devwiopment, (Unted Nations, New York,

20100t
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Day 1 outline prog

https://be-rural.eu

Any questions
in the chat?

Overview bioeconomy € in each region
Discussion on how can bioeconomy learning be integrated in school teac

Fill feedback survey about Day 1 of the summer school
Q&A, summary day 1, and link
L

BE-Rural Educational Materials

BE-Rural

ped these ed | Is (all in here: https://be-rural.eu/resources/)

Deliverable 3.2: Jodo, E. (2020): Educational materials on sustainability, circular economy and

BE-Rural educational materials include four main type of resources:

bioeconomy for schools, colleges and universities.
Macedonian, Polish, and Latvian.

>> Also available in Bulgarian, Romanian

Output 1 - Review of 100 existing free online educational resources

Output 2 - Power point slides for presentations with notes for teachers

Output 3 - Workshops, quizzes and games

Output 4 - Proposed extracurricular activities (e.g. school clubs)

BE-Rural Educational Materials

A key target audience is

Output 1 - Review of 100 existing free suggested
online educational resources

Output | Review of 100 free eniine teaching rescurcs Ideas on how Of the 100 listed
resources may be resources, 53% are
B e——  uscdinthe either videos or include
classroom videos.
Many of the videos
spoken in English have

as many as 17 different
languages available in
sublitles.

Video (1 minute and 57 seconds):
Level of difficulty is OMRTs4

suggested: Languages for sub-titles for video include: Bulgarian, Latvian,

s == Macedonian, Polish and Romanian
Bulgarian, Lavisn, Macedonia

{all in here: hitps;//be-rural ew/resources/)

Existing Educational Materials

Two highlights of existing educational resources for bioeconomy Two highlights of existing educational resources for sustainability

Sustainable Development Goals - Resources for educators.

BLOOM School Box have 11 innovative learning scenarios which R nits.len unesco.orgMhemes/educaton'sdgs/malenal
have already been tested in a classroom setting (e.g. “Examining SUSTAINABLE £ b~ J LI
FOUND. NS %

The Biovoices’ book for children aged 6-7

the thermal properties of bio-based building materials”). ATIO| e
A AGUIDE FOR TEACHING THE.

about bio-based products and hoolbox, SUSTAINABLE DEVELOPMENT GOALS BTV
sw.biovoices.eu/book/concept ¥ AR
1 EiC OALL:NOPOVERTY
o DO POVITY AL T3 PO vERTS
’ u o weGEs UNESCO resources for educators of early childhood care
o ” . 3
 ceiersir I and education, primary education, & secondary education.

Bloom your school u neasaEsTON
with your biofuel 16 CONECTONTOE OTHERGONS

1 RERECTOMMOATIONQUESTON
andsoaplab A » e
3 W osesnoes
Mankobs Counclforisrmations Cooperation (018} Sussinable SEESESINSETET

valable from: it/ osic alod06.Primec ERAL R

Toachers S & Creocn

Subjects covered Sianc,Siciogy, Charmasry, Prywe. Techeoiogy 3nd Ats SOSNENTITS

Ao of students 13 6 years o3

BE-Rural Educational Materials

Output 2 - Power point slides for presentations with notes for teachers

Power point slides on:

. Whatis the bioeconomy: opportunities,
challenges and solutions

. Key principles of sustainabilty and
links to bioeconomy

. Intro to the Sustainable Development
Goals (SDGs) and their links to

~

©

bioeconomy “Business Match"
. Key principles of the Circular Economy

and links to the bioeconomy
Agriculture and the bioeconomy
Forest bioeconomy

Bioeconomy in the fisheries sector
New technologies for processing herbs
and producing essential ois for
cosmetics and pharmaceutical
industries

IS

Easier word search- 10 hidden words Game “Sustainability
RENEWNAD and SDGs Heatwave”

NP o

Available in English, Bulgarian,
Latvian, Macedonian, Polsh and
Romanian (allin here:
hetps/fbe-ry

“BE-Match” and “SDG-Link” Games -
One set of cards for two games.

Bulgarian, Latvian, Macedonian,
{allin here: https://bo-rural eu/resources/)
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Output 4 - Proposed
extracurricular activities (e.g.
school clubs or or societies)

. . bi-weekly ¥

-+ De activities should come
students and teachers, in terms of interests and what is
possible and relevant for their school.

Using the chat, write your views on these
suggestions or add new ideas for
activities on bioeconomy or sustainability.

aito srosent what o

| “Gusry guest help wen
o of yoce work?

Available in English, Bulgarian, Latvian, Macedonian, Polish and
Romanian (alin here: hutps://be-rural eu/esources/)

The five OIP regions have carried
out a series of educational events
where the BE-Rural educational
materials were used.

ducational events
in Polish Lagoons region

TEACHERS
1st educational event, Kadyny, 6 participants, 18.02.2021

STUDENTS

2nd educational event for high school students, Nowy Dwér,
20 participants, 05.03 2021

3rd educational event for primary school pupils, on-line,

34 participants, 09.03.2021

4th educational event for University students, online,

36 participants, 19.04.2021

presentations quizzes
games

TEACHERS and other interesents online.
1. First educational event, online, 21.08.2020.
Records of video education posted on LSFRI Silava website -
https://youtu.be/TI9LI TMKCVA and indroduction with materials in latvian
(6.04.2021.) https://youtu be/nHuvk-SkD7s

Open air visitors come
to Jelgava»
2. Promoting of education materials and short introduction how

to use them, open air fair, 18.09.2020.

Attendies of Side by side Vidzeme innovation week
3. Educational event for schools, life ong , hight schools
teachers, online, 22.02.2021.

hite; ridzeme, 1-02:2.
speles-skolas-darba-kolektivos-un-draugu-loka.htm!

Promoting of education materials and records from
online events in Forest sector conference (January 2021
and Science night April 2021)

hitp: /A sitava,ii73/section aspx/1118,
hites: wwew zinatniekunakis2021,lv/main-feed

If you had all the money, time and resources you needed (e.g. 1 million EUR, 2 full
days each week, and you were the education minister of the country), what would

be the best ways for bioeconomy learning to be integrated in school teaching?”

a) Individually - write 3 best ways for bioeconomy learning to be integrated in school teaching (5 min).
b) Discuss in small groups — decide only three 3 best ways (15 min).

c) Write the three points in slide (3 min) - choose slide number according to group number - see link for the
white board in the zoom chat.

d) Each group to present slide in plenary (1 minute per group).

Day 1 outline programme

‘/Baural
- /

Discussion on how can bioeconomy learning be integrated in school teaching

ET
Fill feedback survey about Day 1 of the summer school
Q&A, summary day 1, and link to day 2

TEACHERS
1. First educational event, online, 8 participants, 18.02.2021
2. Second educational event, online, 6 participants, 25.02.2021

STUDENTS

First educational event for high school students, online, 94

participants, 15.03.2021

Second educational event for high school students, hybrid, 10

participants, 24.03.2021

. Third educational event for pupils, online, 74 participants,
26.03.2021

. Fourth educational event for pupils, online, 25 participants,
26.03.2021

~

w

IS

presentations quizzes
polls videos

TEACHERS AND UNIVERSITY STUDENTS
1. First educational event, online, 35 participants, 10.03.2021

HIGH SCHOOL STUDENTS

2. Second educational event for high school students, online,
33 participants, 11.03.2021

3. Third educational event for technological high school
students, online, 31 participants, 12.03.2021

CLOSE TO 100 PARTICIPANTS: TEACHERS,
UNIVERSITY STUDENTS AND HIGH SCHOOL
STUDENTS

Aothor educational avent aimed at business. people was part of e % SWG
Meeting. on 9.12 2020, with 33 particpants oniine.

THREE EDUCATIONAL EVENTS IN THE STARA
ZAGORA REGION

+* Two online events held by the Trakia University
25 January 2021 - 27 participants
26 January 2021 - 27 participants
«* One physical event held by the "Knyaz Simeon
Tarnovski" Trade High school
2March 2021 - 70 participants

OVER 120 EXTERNAL PARTICIPANTS

What to do before Day 2

Watch videos with
subtitles in your

Look at the maps and data of SDGs

Check BE-Rural education and their targets around the world

language ials in your |
G‘E-\Bural "' ! m

o 4 o

https://dashboards.sdgindex.org/map

https://be-rural.eu/resources/

Check these UNESCO resources

Bloom your school
with yourbiofuel
and soaplab

Check the learning scenarios of the BLOOM School Box

biigsen unesce R bemesisducation sdgsmateral
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Annex V — Slides used Day 2

: y 5 7\ Day 2 outline programme
7\ Three-day virtual BE-Rural summer school for teachers LS &
BE-Rural Salaano S : BE-Rural "
Y, interested in developing bioeconomy curricula Y/, : y
< —4 Welcome back from Dr Elsa Jo3o and the University of Strathclyde

. e Introduction to Day 2 of the Summer School
https://be-rural.eu Day 2 - Tuesday 1 June - Bioeconomy of different PRpS/DEIS Summary of Day 1 of the Summer School
sectors (e.g. fisheries, agriculture) and how best to More about the BE-Rural Project and the different working packages

3 g PEEEY 5 Key principles of circular economy
integrate bioeconomy teaching in schools in Bulga

In zoom, Latvia, North Macedonia, Poland and Roman Inzo0m,
rename your rename your
name as: name.as: Connecting student learning with industry projects, lessons from Strathclyde
Novel ways to maximise potential of bioeconomy of different sectors
Name (Country) Name (Country)

Workshop on teaching bioeconomy in each of the five innovation regions,
grouped by country and language

Short poll about Day 2 of the summer school
Q&A, summary day 2, and link to day 3

Virtual 3-day summer school

Day 1 - Tuesday 25 May, 14:00-17:30 CET

WPZR  UveRsiTor straTHCLYDE

A ‘ gENTRE FOR Introduction to bioeconomy and overview by BE-Rural
D r E I sa J oao ‘v' Dg&gfé’l"‘h\/lBELl‘JET Dr Elsa Jodo (University of Strathclyde), with the support of Neli Georgieva (European Policies Research Centre)
(elsa joao@strath.ac.uk) The Universitys Strategic Plan, Vision 2025, puts Day 2 - Tuesday 1 June, 14:00-17:30 CET

sustainability at its heart and makes a clear commitment
to deliver against the SDGs across all areas of activity,
including research, teaching and operational matters.

Bioeconomy of different sectors (e.g. fisheries, agriculture) and how best to integrate bioeconomy

Senior Lecturer, Department Civil and Environmental
ineening, Unhersity teaching in schools in Bulgaria, Latvia, North Macedonia, Poland and Romanlia.

Glasgow, Scotland

hites://www.strath.ac

Dr Elsa Joio (University of Strathclyde), with the support of Stefan Kah (European Policies Research Centre)
Director MSc in Environmental Entrepreneurship and
MSc in Sustainability and Environmental Studies, that
accept students from all backgrounds.

Day 3 - Tuesday 8 June, 14:00-17:30 CET

ing the industrial bi ists of the future: the innovative work of IBiolC (Industrial
Biotechnology Innovation Centre) with Scottish schools.

Sustainable Strathclyde

Chair: Rachel Molr (Skills Programme Manager, 18ioiC), with the support of Dr Elsa Jodo (University of Strathclyde)
The University of Strathclyde (founded in 1796 as ‘a place of useful Day 1 and Day 2 slides are in links in here:

learning’), is a leading technological University with around 23,000 students. https://be-rural.eu/events/teachers-summer-school/
https://www.strath.ac

irtual 3-day summer school

Day 1 - Tuesday 25 May, 14:00-17:30 CET 1. We will use polls 2. We will use the chat function
Introduction to bioeconomy and overview ped by BE-Rural B T
1. Have you used zoom before?
Dr Elsa Jodo (University of Strathclyde), with the support of Neli Georgieva (European Policies Research Centre) . —
Day 2 - Tuesday 1 June, 14:00-17:30 CET
No &) 5%

Bioeconomy of different sectors (e.g. fisheries, agriculture) and how best to integrate bioeconomy

teaching in schools in Bulgaria, Latvia, North Macedonla, Poland and Romania. (Poll Feaul at e Star of s 175 95)

Dr Elsa Jodio (University of Strathclyde), with the support of Stefan Kah (European Policies Research Centre)

Day 3 - Tuesday 8 June, 14:00-17:30 CET

D the industrial bi of the future: the innovative work of IBiolC (Industrial 3. Can raise hand t \ 4. We will use

Biotechnology Innovation Centre) with Scottish schools.

breakout groups

o or . =
Chair: Rachel Moic (Skills Programme Manager, IBioIC), with the support of Dr Elsa Jodo (University of Strathclyde) de®0 R
h if needed
At the end of each day there is a short survey for attendees to fill in - important for the CPD ¢ @9 0 9. @ SIS RTANT, I
_ g ! in group discussion]
(Ce the p. in summer school.

Summer School Speakers w0 - o Summer School Attendees

2. What kind of teacher are you?

. Pre-school teacher @ a%
- 250 235
3 -
2
% 200
L Primary school teacher (10) 1%
£ —
€0
Sroreyn iSovtenty ST Oon e e 2 Secondary (high-school) teacher (50) 53%
fi ey oty 20
- 2
A F § 0 2 University lecturer (8) 8%
‘ - 14 —
! ) ) PO .. - |
> - Lva  Posnd Mucedons Bugws Romma  Other | |am notateacher (23) 24%
N & Key Be-Rural Countries and others
"‘ Total of 294 people registered! {Poll result at the start of day 1; n = 95)
e S & o o People who are not teachers included researchers,
woic moc. - advisers to Ministry of Agriculture, PhD students, and
oraton Conve (Gasgow).  Conve Guasgow. Sooandl | Reveatcows (SSERE)  Eanign Sootend bioeconomy policy experts.
e f) o3 w31

Summer School Attendees

Results of the polls at the start of Day 1 (n = 95):

5
5 Finve you Peard of the Unied Naions

Sustamanie Development Gost (8008I

- 58% = e e e Y N (e sttt st

" 9, o n

— 7}/ 4. BE-Rural educational materials in Bulgarian, Check SDG & targets around the world

o e e i v . English, Latvian, Macedonian, Polish & i hitps://d dgindex.org/map

oy o i N .

b i e o - Output 1 - Review of 100 existing free online 5. We also discussed how bioeconomy
b o on s oy i Ve L @z educational resources . 7 =

— 59% —_ —_— 75% BE-Rural V19t 2 -Power point sides for presentations 'eam'_"g can be '"‘egfatEd in school
Ao o0 A e Awo wsare ) with notes for teachers teaching - to be continued today!
— Output 3 - Workshops, quizzes and games

= o | [ | o — Output 4 - Proposed extracurrcular actviies '™ 92y 1, 37% of you thought that the best
——TR1% = —_ 25% (6.8, ichiol b i s50ted) thing about the summer school was the

wyma d oo | v adic & interaction, exchange of opinion & group work!
- . sdioad ol hitps://be-rural.eu/resources/ i
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BE-Rural Bioeconomy Games

BE-Rural will print these games and send them to the teachers who The magic of bioeconomy, in terms of innovative and surprising examples
attended the three days of the summer school. You will get an email after
the summer school, at the end of June.

To
this...

From
this...

Workshop and Card Game
“Business Match” Game “Sustainability
and SDGs Heatwave' Video 2:55 minutes
ps:// com/watch?v=H8XODAJAN
Available in Bulgarian, English, Latvian, Macedonian, Polish and BEMatch” and “SDG-Link" Games -
Romanian (all in here: https://be-rural.eu/resources/) One set of cards for two games

The magic of bioeconomy, in terms of innovative and surprising examples

What is this brick made of?

Jlyoutu,be/McSgOzwdlsohttps:/Jy |
outu.be/HcSg0zwdlso (Video 1 min)

Discuss in small groups and

then write in the chat
(4 minutes, so you have time to
introduce each other too)

hutps://www britmycolso org.uik/educationlres
ourccs-and:materials/primary school
‘outdoor/outdoor-activity3-making-a-myselium

https://www youtube com/watch
2v=IHhVEXCOTAD (Video 3:46)

Day 2 outline prog

https://be-rural.eu

Any Com ments or + Key principles of circular economy
q u es IO n S In e ing student learning with industry projects, lessons from Strathclyde
+ Novel ways to maximise potential of bioeconomy of different sectors
’) Workshop on teaching bioeconomy in each of the five innovation regions,
chat: rouseity countey i lerguses

Short poll about Day 2 of the summer school
Q&A, summary day 2, and link to day 3

BE-Rural - Bio-based strategies and roadmaps for enhanced rural
and regional development in the EU (April 2019 — March 2022)

BE-Rural supports

The goal of BE-Rural is to
realise the potential of
regional bio-based economies
by supporting relevant actors
in the participatory
development of bioeconomy
strategies and roadmaps.

... regional stakeholders in 5 countries:
* Bulgaria: Stara Zagora
* Latvia: Vidzeme and Kurzeme

Video explains how focusing on bio-resources, e.g. aquatic biomass, can enhance the lives of * North Macedonia: Strumica
people who live in the areas where the resources are found. Video also mentions how « Poland: Szczecin and Vistula Lagoons.
bioeconomy may help with gender imbalance and lack of diversity in the job market.

This includes
educational activities

* Romania: Covasna
and resources.

Video from Iceland (2 minutes and 52 seconds): https://youtu.be/JANRr2IFcg?list=UUY-frt3uTqgVZW-DLiooSbA
Languages for sub-titles for video include: Bulgarian, Latvian, Macedonian, Polish and Romanian

httpsi//be-rural.eu/innovation-regions/

Main BE-Rural Contact

Martin Stoyanov

BULGARIAN | Bulgarian Industrial Association — Union of the Bulgarian Business
(BIA), Buigaria
hitps://en.bia-bg.com martin@bia-bg.com

INDUSTRIAL
ASSOTATION

Deiversble 1.1 Abhaid K, Gerdes H. K Davies

Institute for Economic Forecasting (IPE), Romania Deliverable 2 1: Colmorgen, F.

http:wwew.Ipe o/ Or Carmen Pauna Hosconomies
pauna_carmen@ipe.fo Delharable 22 Anzakddn, G Aol K. Arc, A, Chbotam; A COISER O, Daconesc T. Dimar L, ke, . s R, Knesews, . Lazdna, O,

Makorshn K. Markovska, M. Mihafosk €. My A Pouna. C. Priov, L. Rakowski, M, Schock. M. Steck, 0, THzAch,J. Zefad, . 2019 The

International Centre for Sustainable Development of Energy, Water and . .
MaGedonian Geseon 3 Emilija Mihajloska

North Macedonia emilija, mihajloska@sdewes.org

hitps://www.sdewes.org sdewes.skopje@sdewes.org

Delverable 2.3 Knawaja C, Colmorgen, . Rutz 0 (2019).The bioecanceny potentil of BE Rurals OIP regions.
Deverable 2.4 Comorgen. F. Khswap,C. (2019): Business modelsforregionalboeconomies.

Deiverable 2.& Comorgen, F. Khuneap, C. Atz 0. (2020) Mandbook on regions and kocal b based econormies.

Latvian State Forest Research Insttute (SILAYA), Latvia
nttp:/www.silava. v/ Dagnija Lazdina Dalverabie 3.1: Grestop L Masirdt 8. (2019):Brifing Papor
dagnija Jazdina@silava.ly

Deiverabie 3.2 Jodo, € (2020}
25 A150 tadie 1 Buigaran, Romanian Macederian, Potsh, and Latwan

National Marine Fisheries Research Institute (NMERI). Poland Marcin Rakowski Delieable 4.1 Davies, 5. Kah. . (2015): Bt papr:
e oy | mrakowski@mir.gdynia.pl Doasbla 1.1: Al Q. Asfa A

https://be-rural.eu/resources/
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BE-Rural conceptual framework

BE-Rural's key principles of participatory
* Co-creation: aciitating the active involvement of a broad spectrum of
in the of strategies.

Openness & Inclusiveness: Ensuring that all relevant stakeholder groups will
have \he oopportunity to engage.

. ity: Designing a bi that promotes th use of
agricultural, forest and marine ecosystems.
. and evaluating all y activities.

BE-Rural as Action Research:
« Not objective knowledge but reflexive

Sustainabaty and Participation in e
Bioaconomy: A Conceptual Framework
for BE-Rural

* Alternative roles for researchers:
o Sharing openly with participants
o Being explicit about what we're doing
o Being explicit about our values & norms
o Reflecting on an ongoing basis

Quintuple Helix Approach os applled in BE-Rural

s paper: Analysing market conditions &
designing business models in BE-Rural’s OIPs

Impulse and guidance document to prepare the relevant BE-Rural Open

Platform (OIP) for the of specific bio-
based business models in the regions and the analysis of market potential. You
find it here.

<+ Target groups
Mainly of b or innovators
operating in the OIP regions, but also science and academia, investors or
decision makers.

Content
Selating popar: SR AT . Summarv previously assessed regnonal context and technological options
sinass s wihe BE s O . the process of busine: including selection of

involved stakeholders and timeline

Specific guidance on the exercises to be carried out, including assessment
templates

This paper proposes the of a diverse set of with
expertise and interest in the development of bio-based businesses in the
regions. The group (task force) carrying out this assessment shall also include at
least one entrepreneur/business owner, who is interested an willing to apply
the proposed methodology in order to further develop their business madel.

https://be-rural.eu/resources/

Day 2 outline programme

\'BE-Rural
\

https://be-rural.eu

Connecting student learning with industry projects, lessons from Strathclyde
Novel ways to maximise potential of bioeconomy of different sectors
Workshop on teaching bioeconomy in each of the five innovation regions,
grouped by country and language

Short poll about Day 2 of the summer school
Q&A, summary day 2, and link to day 3

—
What is the circular economy?

Circular economy is a systems-based concept that is restorative
and regenerative by design. It aims to keep products,
components and materials at their highest utility and value at all
times, while waste is designed out of the system.

Circular economy is therefore a framework for the development
and management of a sustainable, 'waste-as-resource' economic
system (rather than a ‘zero-waste’ economic system).

What is the circular economy?

CIRCUAR

LINEAR ECONOMY
ECONOHY

Circular economy is thus
featured as a reaction to the
conventional linear ‘make-use-
dispose’ economy.

It is the opposite of a throwaway
society.

Knowledge exchange and
capacity building

BE-Rural makes use of existing experiences:
* National and regional blnecnnnmy strategy-building processes
* Di prod: f knowledge, citizen participation in
decision-making
* The EU’s Smart Specialisation Strategy approach
* Identifying and reaching agreement on regional strengths (“Entreprencurial
discovery process”)
* EU Rural Development Policy
* E.g. bottom-up development involving the local population: LEADER and
Community-led Local Development (CLLD)

Leaming from good practice examples from across the EU:
* Germany: B: i s Strategy
+ Spain;
*+ Catalonia’s Biolab Ponent, a rural Open Innovation Living Lab
Imonte’s (TAGUS) Smart LEADER approach

Handbook on regional and
local bio-based economies

« Finland: Oula region’s Biocconomy LEADER Tour
+ Scotland: Scotland'’s Industrial Biotechnology Strategy

Handbook on regional and local bio-
based economies

Independent and easy to understand handbook, giving a broad overview on
local and regional bioeconomies in seven local languages and filling knowledge
gaps in the project’s target regions and beyond. You find it here.

% Target groups.
decision-makers, investors, farmers, foresters, landowners, small
bioeconomy industries, science and academia, civil society representatives
“ Content
+ Basics about the regional bioeconomy
+ Options for the use of biomass in a regional bioeconomy
+ Business models for a regional bioeconomy
« Sustainability impacts of the bioeconomy

Linkages between the different sections are made in order to show the
complexity of the bioeconomy.

The bioeconomy must be understood as a versatile concept that
has to be adapted to regional circumstances!

Handbook available in Bulgarian, English, Latvian, Macedonian, Polish, Romanian and German.

https://be-rural.eu/resources/

“To be successful, the European bioeconomy needs to have sustainability
and circularity at its heart” (European Commission, 2018, p. 4)

With the new bit

supports initiatives at national

trategy, th C

and regional level to develop an efr icient and sustainable bioeconomy, and this includes
providing guidance on how best to operate the bioeconomy within safe ecological limits.

What is the circular economy?

Waste is a resource in

waiting!

hat is the circular economy?

The Circular Economy is based on three principles:

1.Keep products and materials in use
2.Design out waste and pollution
3.Regenerate natural systems

Read here:

hitps://w

ircular-economy
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at is the circular economy? for circular econoi
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Polish, Romanian and other languages.

otivation for circular economy

Circular Economy Gains
* Net economic benefit of €1.8 trillion by 2030 (7% GDP) (Mckinsey Centre

for Business and Environment, 2015, A circular economy vision for a competitive Europe).

https://www.mckinsey.com/business-functi i insigh ircular-
economy-opportunity

— #CEstakeholder
. uropean Circular Economy Staksholder Platform
A e by o o o Pt o4 S -

A Roadmap for Developing Romania’s Strategy for the
Transiion to 8 Crclar Economy 2020-2030

* The European Commission has adopted a new Circular Economy
Action Plan (CEAP) for a “For a cleaner and more competitive Europe”
- https://ec.europa.eu/environment/strategy/circular-economy-action-plan_de

Circular catering services from Plavinas

in Latvia - https://www.plavinunovads.lv/ly hitp://circulachotspot.pl

Ellen MacArthur Foundation

Ellen MacArthur broke the record for the amount of time it took
1o sail solo around the world in 2005 at the age of 29.

Ellen MacArthur’s trip sailing alone around the world inspired her
to think about the global economy and the finite amount of
natural resources upon which we run our world.

The Ellen was i in 2010 with
the aim of aoeeleranng the transition to the circular economy.
Since its creation the charity has emerged as a global thought
leader, establishing the circular economy on the agenda of
decision makers across business, government and academia.

hitps:/www. ion.org

Butterfly diagram

.. tho innor circlo circling longor Kalundborg Symbiosis Sovome:  mee P

2015

"\

G 4 Located 110 km (68
The (a)bld99lcal nutgents; = miles) west of Denmark's
powoer of ... designed to re-enter i
.. cascaded use across pura/non- toxic/easior-to- e Bl el capital Copenhagen,
industrios soparato inputs and dasigns the biosphere safely Kalundborg s a city with
and build natural a population of 16,343 (1
- capital. January 2015) and home
k& < 2 to world's first fully
(b) ‘technical nutrients’, working industrial
designed to circulate symbiosis (check article
(a) *s (b) at high quality written on 29 Aug 2016).
Industrial Ecology or Industrial without entering the
SHMBIONS = Mo won ok o Cradle to Cradie biosphere. " ®

Butterfly diagram

| Write in the
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B
“Think again” Circular Economy

1. Think again recycling

RECYCLING?

https://youtu.be/RX14rA-tylo

=i

(Video 0:57 min) Note: Choose “Auto-transate” to get
subitlesin Bulgarian, Latvia, Macedonian,
Polish, Romanian and other languages.

3. Think again Economy

* The Sharing Economy in which assets (physical and intellectual) or
services are shared between individuals and organisations, either free
or for a fee, typically by means of the Internet.

* Focus is on use availability (access) more than ownership

Feamed Poss.

CE Business Models

Keeping products and materials in use, by design, for as
long as possible to get the maximum value from them
Incentivised Return
Offering a financial or other incentive for the retum of ‘used’ products.

7 .
1 Products can be refurbished and re-sold (e.g. disposable camera)

Asset Management

Maximising product lifetime and minimising new purchase through tracking
an organisation's assets, planning what can be re-used, repaired or
redeployed at a different site.

oy 5 2
Rental or sharing of products berwee; members of the public or
businesses, often through peer-to-peer networks.

Long Life
Products desi for long life, by
services.

and trusted repair

“halienige your students to rethink the Take-make-dispose’ economy and build

that works fong-term
Lesson plans

hitps://www.stem.org. Isystem Réadynade

-reset-d d-technology-circular-economy lessons for
school &
college
students ages
1219,

Whole 1-year course for target ages of 11-14, 14-16
and 16-19 on “System Reset: Design and Technology
for a Circular Economy”

Any comments or
questions in the
chat?

CE Business Models

Keeping products and materials in use, by design, for as
long as possible to get the maximum value from them
[~/ Hireand Leasing
o o Hire or leasing of products as an alternative to purchasing (e.g.
https:/mudjeans.eu/)

Performance / Service System

Providing a service based on delivering the performance outputs of
a product where the manufacturer retains ownership, has greater
control over the production of a product, and therefore has more
interest in producing a product that lasts. (e.g.
http://www.egglighting.com/)

:

There is consensus within the literature that in order to transition to a CE, key
CE principles need to be applied at three levels of the production and
consumption systems; namely the micro, meso and macro levels (Ghisellini,
Cialani and Ulgiati, 2016).

The micro level exists at the individual company or product level, whilst above
this the meso perspective applies over particular industries. Finally,
the macro level of the CE is implemented by whole cities, regions or nations.

Ghisellini, P., Cialani, C. and Ulgiati, S. (2016). A review on circular economy: The expected transition to a balanced

interplay of environmental and economic systems. Journal of Cleaner Production, 114: 11-32..

£ CIRCULAR
CLASSROOM!

Back at:

15:45 CET
Glasgow
(2.45pm UK time)
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Day 2 outline programme

https://be-rural.eu

Novel ways to maximise potential of bioeconomy of different sectors

Y
Workshop on teaching bioeconomy in each of the five innovation regions,
grouped by country and language

Short poll about Day 2 of the summer school
ummary day 2, and link to day 3

TCE Class at Strathclyde

Class “Circular Economy and Transformations towards Sustainability”

Created by Dr Elsa Jodo, from Department of Civil & Environmental Engineering at the
University of Strathclyde, in 2016.

Class is open all all MSc and MEng students at Strathclyde for all departments, but could
easily be adapted to be deli d to undergradi di or high school students.

Each weekly two-hour session is a mixture of lecture and workshop/case studies to make
class as practical as possible. Class runs over 10 weeks (but as part of an existing class 1-2
hour overview may be enough).

Class runs collaboratively with other academic staff, including from other departments (7
contribute). And, critically, is rich in industry contacts input (11 contribute).

Class includes bioeconomy.

Programme CE Class

Week 1 - Key principles of Circular Economy and bioeconomy.

Week 2 - Key principles of and the Goals (SDGs).
Week 3~
Week 4 -
Week 5~
Week 6 - Bioeconomy principles, the BE-Rural and POWER4BIO European projects. Case study presentation: applications of

in civil and
Week 7 - Two talks: a) Beneficial reuse of dredged canal and harbour sediment and its contribution to CE. b) The circular
economy of plastic and its and the issue of
Week 8

of Design,
carbon

Week 9 - Two talks: ) Extending product life through repair, and r
and University of
capture and storage, and mine water heating in the circular economy.
Week 10 - Design for Value Workshop: Construct for tion with Conscious

e
b) The role of

Key: Red - presentation by academic staff;

— presentation by industry contact

— Assignments CE Class

More fundamentally, | wanted students to contribute to
CE and sustainability via the assignments!

Assignment 1 Database of most interesting papers linked to Circular Economy,
Bioeconomy or Sustainability. Each student writes one entry in a database
on a unique paper, including a 300 words review of the paper - “would you
recommend others to read it and why?”. This is a resource for all students
to use (3% final mark). https://docs.moodle.org/311/en/Database_activit

~

Group ¢ k = create a new circular business model or a new
bioproduct (group report worth 47% of the final mark).

Assil 3 Individual report evaluating self-transformation towards sustainability and
circularity (worth 50% of the final mark).

— Assignments CE Class

Individual report evaluating
self-transformation towards sustainability and circularity

Inspiration came from attending this conference:
Students love this TRANSFORMATIONS 2017
assignment and ey &
2 o
inspectors of our. L O@8 s
degrees have praised M "
this assignment. “Transformations” means transformation to sustainability
and at the conference everybody was talking about “self-
transformation”. You need to start with the “self”!

https://www transformationscommunity.org

1

2.

5.

6.

7.

Day 1 participants ideas

Some of the participants’ ideas from Day 1, on developing curricula and
educational material on the bioeconomy for your school?

* Developing curricula and educational material on the bioeconomy is
something achievable. If done well, it can have a significant impact on the

i of the
* We need to engage our students in innovative projects with impact on
bioeconomy.

* Learning-by-doing and promote children's innovation.

* Greater involvement in bioeconomy-related projects and creating separate
subject dedicated to bioeconomy in the schools.

+ Organise events about bioeconomy.

+ Connect the needs of the community with the opportunity of bioeconomy.

== __CE Class at Strathclyde

Msc Sustainability and Environmental Studies (42) (*)
MEng Civil and Environmental Engineering (17)

MSc Sustainable Eng: Renewable Energy Systems and the Environment (14)
Msc Industrial Biotechnology (1BiolC) (13)

Msc Environmental Engineering (12)

MEng Mechanical Engineering (8)

Msc Environmental Entrepreneurship (7)

. MSc Civil Engineering (5)

. MEng Civil and Environmental Engineering - Engineering Academy (4)

10. MEng Civil Engineering (4)

11. MSc Civil Engineering with Industry (4)

12. MEng Mechanical Engineering with International Study (3)

13. MSc Urban Policy and Analysis (2)

14. MEng Aero-Mechanical Engineering (2)

15. MEng Aero-Mechanical Engineering - Engineering Academy (1)

16. MRes Climate Change Adaptation (1)

17. MSc Advanced Mechanical Engineering with Energy Systems (1)

18. MSc Satellite Data for Sustainable Development (January) (1)

19, MSc Sustainable Engineering: Chemical Processing (1)

We had 141
students on the CE
class in 2020-21
from 19 different
programmes

CENONEwN R

(*) class compulsory for this MSe, optional for all others.

S Assignments CE Class

The most important thing about this class are the
assignments!

Assignments have been designed to develop tacit

knowledge. Students learn by doing!

Explicit knowledge - can be easily written, verbalized and transmitted to
others (e.g. textbooks, power point slides, words a teacher says).

Tacit knowledge - s difficult to transfer to another person by speaking
or writing, like learning to ride a bike.

Tacit knowledge has been described as "know-how" — as opposed
1o the explicit knowledge of "know-that" (facts).

Group work — create a new circular business or new bioproduct
This can be done with students of any age. The added complexity for older students,

comes from the eval

of the proposed new b of bioproduct.

Create a new business that adopts CE principles to disrupt the sector. As an example, one student last year thought of
0 new company that she called “Circular Pizza” where @ pizza delivery service would use reusable boxes (and would
keep pizzas warm), instead of the usual cardboard boxes that you throw away os soon as the pizza arrives. The idea
was that the pizza delivery service would give the pizza to the costumer but take the reusable boxes away.

Give relevant title for company/business and explain clearly what this company is about and in what context would
this company/business operate (e.g. country, region). For new bioproduct, also evaluate potential performance.
Undertake a SWOT analysis of the business with regards to its potential for disruption.

Evaluate how the new business relates to at least two Sustainable Development Goals (SDGs) and their targets.

Critical analysis looking at the new company in a systemic way — e.g. how creating this company may affect other
companies (in a positive or negative way) and how new company may be affected by the context where it will run.
Evaluate how new bioproduct or new circular business will contribute to environmental improvement (e.g. reduction
of GHG Emissions, water waste, pollution, or isation product currently going to waste)

. Optionally, a) compare the new company/business with another traditional ‘linear’ company that the CE company you
created might be is competing with. b) evaluate social and/or economic effects (e.g. could the new product/company
create more local jobs or improve the local economy? Would the new require a skilled

Individual report evaluating
self-transformation towards sustainability and circularity

Students write report evaluating own transformation with regards to increasing
circularity & sustainability in their own activities (up to students to decide what to
do, e.g. plastics, textiles, food waste, water).

This is an assignment not just on change but, very
importantly, on trying to measure that change.

This can be done with students of any age. The added complexity for older students,
comes from the eval of the self- f
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S Assignments CE Class ;.,..._ e Assignments CE Class

Individual report evaluating Individual report evaluating
self-transformation towards sustainability and circularity self-transformation towards sustainability and circularity
This can be done with students of any age. The added complexity for older students,

What tools to use to """","fh'"g.? : comes from the evaluation of the self-transformation.
These are some of the tools ised p ly (but this
isnota list — for of micro plashcs may be added too): Weight of Waste Generated per

Food Item
during 21 Day Baseline Period (15/2/21 - 7/3/21)

Photos before and after
Plastic Waste (No.) Sy M1 Baseline study on

Analysis of plastic packaging (amount and how
recyclable it is)

« Carbon emissions calculations kgCO2e/time * Price (£) P
+ Carbon Footprint (CO2e/kg) + SDGs (and their targets) Joum oy food waste done by
+ Causal Loop Diagram + Water Use, including virtual water (L/kg product) 1 Lt — L4 student before
*+ GHG Emissions (kg eaCO2/kg product) + Weight (Kg) v — transformation
+ Land Use (km2/kg product) —————————
+ Meadows (1999) twelve leverage points | Check online calculators: ——— — o
* https://www.watercalculator.org . — -
« https://waterfootprint.org/ . - - “ - o o

com/calculator.aspx

- https:/ffootprint wwt org uk/#t/

S Assignments CE Class

Individual report evaluating self-transformation towards sustainability &circularity

! and evaluate the at the start. Causal loop dlagrams done by one of the students on food waste

Create change.

Measure and evaluate the situation as it evolves over time, up till the end of the time period

(important to have several time periods - data gathering could be daily or weekly).

Select and justify the choice of several ways (or tools) to model and measure change.

. Critically evaluate how useful, accurate, robust were the ways (or tools) used to measure change

(based on the work done and in literature review).

Two causal loop diagrams needed of your own system: one for the start and one for the end.

You are doing a self-transformation and trying to determine how "you" can make a difference.

. Important to evaluate what does the change that you achieved (for one person in a few weeks)
mean if extrapolated to a longer time period and/or more people.

. Although references should be used to add robustness to the analysis done, the assignment must

not have a literature review section.

Avery i section is the hodols as you need to explain and justify the methods used

to collect the data and measure change.

10. Appendices may be needed to support the calculations done and data collected.

Individual report evaluating self-transformation towards sustainability &circularity

mis N

© ®» N o

Individual report evaluating self-transformation towards sustainability &circularity

Students are a;ked to use‘photos to present evidence of »change Impact my systems interventions have had on the
To be done in a robust way: with notes explaining what the photo shows; all photos stating location, date and Sustainable Development Goals
time (date must be verified by photographing newspaper or phone or ipad with date next to subject), and Organised by impact from highest to lowest
orientation (if relevant). Scale is important when comparing photos at the different points in time.

SDG impacts on
food waste self-
transformation

done by student

.
Water reduction Plastic packaging Bulk cooking & meat to vegetarian

Class “Independent Study in Collaboration with Industry”

" . . . y
Class 'ndepende nt StUdV in Collaboratlon with |ndU5th' Posters that student do are presented at Engage with Strathclyde events in May every year
check this year’s event here: https://www.engage.strath.ac.uk/event/782
Students carry out projects of interest to industry contacts. There In 2021 the poster event was an online event, so you can see all the
are no lectures. Class is the project, and students write a report for posters for the industry project in here:
industry and present a poster. https://www.engage.strath.ac.uk/image vote.php

Since | created this class in 2012, students have carried out 259 industry
projects for more than 113 industrial contacts. This is a very useful and
symbiotic link between students and industry — industry gets work done for
free; students gains valuable skills and improve CV.

Engage with Strathclyde events -
https://www.engage strath.ac.uk/

P Oeparment

covered ety opportunes o seduce waste

hm«:;mkme magesol hesaail- ages of Research 2021: Vg I st amaiion e
2 stainable futures \ o

2021/gallery.php

Lo s The onraT e ek camaged b ot ot o
hive cd g n hem 10 heyca i fnd 3 e e e

S0 e thy migh e stabe e s thew ongnal prpose

ot safety and rsecton they i beased s undergarmes
rlaton aper i e s recue sty aiengsemar”

Images of Research showcases University of
Strathclyde’s research of staff and students to the

public and industry. Better option

Big idea - COVralls COUI  teomic umums e orssto s st s ey

Ot be reused for primary Sl whoremane hecurpuns brasing essend s
atey aiing cone operasr wiinthe e Tramiog rcu inchding Nucec RehOntec Eohe nd Aay

Successful entries feature as part of an interactive

year-long exhibition and then on to a number of purpose of safety (fire
art galleries, museums and public spaces. but could be
= re-used as an insulation
This guide to creating image and text explains the process: Jayer;alter removal of e 2
it company logo.

tps://wwy
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Award winning schools

Awarding Sustainability Excellence
Since 2004

-z
Greenkggr\gsn

Established in 2004, the Green Gown Awards recognise the exceptional sustainability
initiatives being undertaken by universities and colleges. With sustainability maing up Ihe
agenda, the Awards have become as the most

practice within the further and higher education sector.

2021

International Green Gown Awards
Finalists

i mosced i o 7 by 2081
mﬂnumu-u-mrlm

The etamancrer Green Gomes Amarn e ertrsed
o .

Any comments or
questions in the
chat?

The 2015 employment
numbers in the EU showing
the different bioeconomy
sectors.

[ Jrmcarm o o
[ ]

BI0-BASED CEMICALS AND PARNA -
S, PLASTICS AND

These industries reached close to 18 million jobs
and added value back to the economy that reached
approximately €621 billion.

Source: (uropean Commission (014), A suntsinatie Msecomomy for (urope:

oikpat

Output 2 - Power point slides for presentations with notes for teachers

Power point slides on:

. Whatis the bioeconomy: opportunities,
challenges and solutions

Key principles of sustainability and
links to bioeconomy

Intro to the Sustainable Development
Goals (SDGs) and their links to
bioeconomy

Key principles of the Circular Economy
and links to the bioeconomy

. Agriculture and the bioeconomy
Forest bioeconomy

Bioeconomy in the fisheries sector
New technologies for processing
herbs and producing essential oils
for cosmetics and pharmaceutical
industries

]

w

>

ERT

Available in English, Bulganan, Latvian, Macedonian, Polish and Romanian
{all i here: btos://be.rura eufresources)

Eco-Seh

Eco-Schools

th
Inm-zllumnnnlup a.umu munity by
®

Award winning schools

https://www.ecoschools.global

tion-based learnin.

BULGARIA

Bulgarian Blue Flag Movement
Bunrapeko Asnxenme "Cun dnar”
National Operator: Petya Yordanova
Mail: petya_j@yahoo.com

LATVIA

FEELatvia
Vides izglitibas fonds

POLAND

FEE Poland
Fundacja dla Edukacii Ekologicznej

Truksans
Mall: ekoskolas@videsfonds.lv

Day 2 outline progr

https://be-rural.eu

Workshop on teaching bioeconomy in each of the five innovation regions,
grouped by country and language

Short poll about Day 2 of the summer school
Q&A, summary day 2, and link to day 3

Agnieszka Pabis

ROMANIA

Carpathian-Danubian Centre of Geoecology
Centrul Carpato-Danubian de Geoecologie
National Operator: Razvan Dinca

Mail: cedgro@gmail.com

Note: North Macedonia does not
have a National Office listed here:
https://www.ecoschools.global/n
ational-offices

Mail: jaroslaw. @

/ com

imme

plantations, removing overgrowth in abandoned agricultural lands).

: focus on the potential of by-products of |

(i.e. young forest stand thinning, short rotation coppice and forestry

d small-scale

d low-value the

pec

lagoons.

Covasna,
the

the
furniture,

Romania: focus on addressing fragmented value chains and implementing
/ concept within the county’s industrial sectors (i.e. wood and
textiles, agro-food, mechanical engineering, green energy).

tourism activities.

Strumica, North Macedonia: focus on the use of
B jals fr iculty

for the application of

10+, specifically

energy for domestic and industrial purposes.

Bio-based - Derived from biomass.

Slormass - The Liodegradebe Fackn of prodics, ese snd
onigin from agriculture, including vegetal and
fisheries

! activities, as a source of

residues from biological
animal substances, from forestry and
industries, and aquaculture, as well as the biodegradable fraction of

Biomass is the p

related
e,

basis of the b

y 8 pr partly rom biomass
iorony - The aisthable;rodicion of bies aod
added as 00d, feed, bio-based

The bioeconomy makes use of many
different biomass resources, from
crops to forests to microorganisms.

Without these feedstocks,

would be no bioeconomy.

there

Examples of bioeconomy
feedstocks (or raw materials)

Fisheries & aquaculture sector

. + Bamboo *+ Post- |+ microandmacro  + crustaceans
+ Grapes * Bark consumer algae (also (including by-
: « Branches  wood potentially beach-  products: shrimp
T icansis: | [¢ Bleck + Softwood | | castalgae) tails, crab shells),
. Bedn o Milihoous liquor « Sawdust « water plants (also * shellfish (including
wrstes  © Olves * Cellulose + Stumps from aguaponics) by-products:
+ Berries - Onions * Hardwood * Wood |+ fish (including low-  scallops shells,
+ Barley - Potatoes * Lignin pellets grade fishand fish  mussel shells),
* Beeswax * Rapeseed * Leaves by-products: * other invertebrates
* Beet s Rice bones, skin, oils, (including jellyfish),
s ook ¢ fre heads, viscera, provided they are
+ Cotton * Sunflower o
. ot beanscn. Tost tails, fins, scales, sustainably
i Coakahe ¢ Toksss mince, blood, fish  produced.
+ Citrusfruits + Wheat excrements)
« Dairy + Whey
produce
Bio-based Industries Consortium (2019), Examples of biceconomy https://ec.europa, _en

and pulp and paper production, as well as parts of
energy industries.

Biotechnology - The appication of science ar
as parts, products and models. thereof, 1o alter iving or
production of knowledg services.

ue products, such
inchatos he sectors of aghcuturo, forosty. isheries, 106d
chemical, biotechnological and

nd technogy o g orgariens, o
non-iving ma e o oo
e. goods and

associations that self-

ideny

Sources:

- The sector
as bio-based or bioeconomy (Leipold and PlM-Boo\ zms)

Dl [ noniedaedestey o e og eulbe
g, nd Pectotn, A (01
o

== Seeking novel ways to maximise

The circular flow of bio materials
Biovale. 2020. The

of eaner Podiction, 103 1125, 1337

potential of biological resources

v

The central theme of the bioeconomy requires us to
look at the way we process certain products and how
we can maximise the potential of the resources
contained therein.

v

Faming, forestry and aquaculture processes create
both intentional produce (e.g. fruit, vegetable) and
indirect waste (e.g. orange peels, wheat straw)

v

For example, for every 450 grams of cocoa beans,
farmers produce 12 times as much biomass because
of the cocoa shell (Wright, 2019).

v

Indirect waste is as an opportunity and a resource,

waste into ood, packaging aod skecare |
bitosiwoew gresbi com/aricle Ak eHists ArDunG warkd e
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= Seeking novel ways to maximise
potential of biological resources

Coffeewaste  Extracting oils as an alternative to
palm oil, e.g. in beauty products

https://revive-eco.com

TS seeking novel ways to maximise
potentlal of biological resources

ﬁ / Soil conditioning
‘ —

| . Py

St Efncibgasiifanaliematie to \ U

palm oil, e.g. in beauty products
https://revive-eco.com

Logs for burning
Plus, after extracting the oils, the leftover grains can still be used to condition soil and/or
to create briquettes for burning. A cascading of uses — from maximum value to less value.

Seeking novel ways to maximise

potential of biological resources

Innovative packaging design made of seaweed

Water you can eat!

For exampie, Ooho! is an edible and lasteless
made from a i of
brown seaweed and plants.

In 2019, London marathon runners were given edible
seaweed pouches filled with a sports drink instead of
plastic bottles.

= Seeking novel ways to maximise
potential of biological resources

Bio-innovation in herbs and essential oils
for cosmetics and pharmaceutical industries

Technologies

Supercritical Fluid Extraction (SFE) using CO,

as the solvent can gain a high yield of Bioproducts

extraction from herbs at lower temperatures. Herbal Cosmetics Bioproducts

This has less harmful environmental and Bielenda Algae Face Mask - 100% brown algae extract ==

health impacts than organic solvents. (Alginate). Algal blooms removals as possible source (= o |
= = material.

Essential Oils in Cosmetics Products

Gdynia Baltic Collagen ‘Exclusive Cream’ - Uses

freshwater and saltwater fish skins to retrieve natural g
collagen. Thus reducing fishery waste whilst creating a
dermatologically advantageous product

Biodiversity assess

Five important things to do when carrying out a biodiversity assessment:

1. Identify major constraints, high risk areas, and signifi impacts on biodi ity and
services at the outset, seeking alternatives to avoid them. Only when impacts are unavoidable should
measures to minimize, restore, offset biodiversity loss, and for lost goods and

services be addressed.

Use appropriate local specialists with explicit Terms of Reference and integrate social, economic and

biodiversity considerations. Assess indirect, induced and cumulative impacts on biodiversity as well as

direct impacts; these impacts are often more harmful than direct or “footprint” impacts.

. Engage with i and aﬂened P i including indij ple identify and evaluate
impacts and t ine how and local cultural practices can contribute to any
biodiversity initiative.

pr

w

4. Take a precautionary appmach when baseline mformauon is poor, or there is uncertainty about impacts
or the i of mitigation. Good i \g, research and adaptive responses are crucial for
managing impacts on biodiversity.

5. Seek to make a lasting net positive ion to ion in the affected area

through interventions beyond “no net loss.”

Brownlie, . (2013}, IAIA fast tips No. 5 Impact b " [fasttips.phy

= Seeking novel ways to maximise
potentlal of biological resources

Soil conditioning
/ e
Coffee waste
n
[ | P
Low value (u
for burning

hitps://wwvebio-bean com/coffee-logs/

Thisisa

that separates.

the grass into juice and fibre.

The u/c= can be turned into a dry protein-rich cake
that can be absorbed more easily by cows so it
generates less emissions from their digestion process
or from feeding them other feed, like soy beans.

The i can be processed into a sustainable

alternative to synthetic fertiliser or used as a more
efficient supply of fuel for anaerobic digesters.

This technology aims to

Phys.org, 15 May 2019. hitps://ohy ireland-grass fodt y-road-farmers html

Bio-innovation in the Forestry sector

Suitable for decentralised use on a small-scale, thus creating new income streams

- Seeking novel ways to maximise
potential of biological resources

‘To a new biocomposite material can be pressed

From a simple and flexible pyrolysis solution to produce and moulded into different shapes. This new
biochar, oil, solid fuels and syngas from biomass residues bioproduct uses mycelium as a bonding agent

Biogreen®
hitp://www.biogreen-energy.com/

of materials at high
an inert environment,

for the biomass particles (e.g. sawdust).
sl

i Jecvow seamloae a/enlegeaducts)

Pyrolysis = thermal decomposition

F
o i, . (2015 St acae tchrcogy
bioeconomies. BE-Rural Project, i //be-cural el

Bioeconomy challenges: Resource
Provision and Biodiversity loss

Knowledge on biomass production, availability and use is key

Measuring biomass availability is important because it is limited, which can
potentially lead to competition for biomass between different biomass-

using sectors.

It is critical that the bioeconomy does not compete with food production and
does not affect biodiversity. For example, marginal lands may not be used for
food production but may be important for biodiversity

It is therefore fundamental to carry a biodiversity assessment.

The Bloecomomy Consultants (2018}, 8ig Economy Challenges - PART 2. hittps://y nf

Natural
+ | Habitats

Break-Even
Point

Impacts on

No net loss

Projects need to think about net
positive outcomes

Contribution

Restore &
Offset
Impacts

> Net positive outcomes

Minimize
Impacts

Avoid
: NP1 Alliance (2015). Net Positive Impact for biodiversity:
Impacts The conservation case. Gland, Switzerland: IUCN.
hitos://wwwucn.orsites/de/files/impart/dawnioad
slnpi_conservation 01 2016 Lpof
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* Can potentis Impacts be managed sdequately through remedistive measuses?

Source: CSBI (2015)

The mitigation hierarchy is a tool to prevent the negative impacts of development projects. And, if prevention
is not possible, then to remediate any impacts. It has a sequence of four key actions—avoid, minimize, restore
and offset. Avoid is the most preferred action and offset is the least preferred one.

CSBI (2015). A crass-sector guide for implementing the miti oo ion ierarchy, Prepared by th Blodversity Consuancy on behallof IPIECA, MM and the
Equator Principles Association: Cambridge UK, (Summa nglish, talian, Frenc

Any comments or
questions in the
chat?

Day 1 Mini-Snowball discussion

In Day 1 of the Summer School, we discussed the following in small groups:

If you had all the money, time and resources you needed (e.g. 1 million
EUR, 2 full days each week, and you were the education minister of the
country), what would be the best ways for bioeconomy learning to be
integrated in school teaching?”

s Day 2 follow-up discussion
How will you implement the teaching of bioeconomy
in your school and country?
Based on the themes resulting from the Day 1 discussion, discuss in small country groups:

A: How to incorporate the teaching
of bioeconomy in schools?

B: Where best to incorporate the teaching
of bioeconomy in different subjects?
Extra curricular T

activities, like
school clubs.

Subject teaching.
‘Workshops creating
or using new
materials.

STEM = Science, Technology, Engineering, Mathematics.

R

for a susta

hites _facisheet &

https://gbs2020 net/wp-content/uploads/2021/03/Report_Workshop_education_G8S2020.pdf

Bioeconomy and climate change mitigation

“Bioeconomy offers great opportunities to
realising a competitive, circular and
sustainable economy with a sound industrial
base that is less dependent on fossil carbon.

A sustainable bioeconomy also contributes
to climate change mitigation, with oceans,
forests and soils being major carbon sinks
and fostering negative CO, emissions.”

Scottish Highland:
Bell et al. (2018, p. 25) ottish Highlands

Bell, J,, Paula, L, Dodd, T,, Németh, S, Nanou, C, Mega, V. & Campos, P. (2018) EU ambition to build the world's leading
bioeconomy: Uncertain times demand innovative and solutions. New Bic

2 outline programme

https://be-rural.ey

Short poll about Day 2 of the summer school
Q&A, summary day 2, and link to day 3

Day 2 follow-up discussion

Today, Day 2 of the Summer School, we want you to discuss:

How will you implement the teaching of bioeconomy in your
school and country?

We are going to group you by country and language, and we are happy
for you to discuss in your own language.

You can write your thoughts either in English or in your own language (as
we will then translate to English).

Check BE-Rural bioeconomy educational materials
and other BE-Rural resources in your language

Check existing schools and colleges resources to
challenge students to rethink the ‘take-make-dispose’
economy and bulld a system that works long-term

cesouses/lenn/schosis<olies

And, for younger cmldven
...rn‘;,‘

Ready-made lessons for students ages 12- \9

Both of these are available in Bulgarian, English,
Latvian, Macedonian, Polish and Romanian:
https://be-rural.ev/resources/

iL OME 5O
€ CIRCULA|
cmssko

N~/ STEM Whole 1.year course for target ages of 1114, 14-16 and 16-19 on
i “System Reset: Design and Technology for a Crcular Economy”

DUPSIWWW.$16M.0rg. https:// .com

What to do before Day 3

Smith and Rudnicki (2020, p. 10) ask "How then
do high school teachers prepare their students for this future?”

This is their answer:

“One response is that the circular bioeconomy is something that applies to most ficlds in STEM and business.

ility and the circular bi y cannot be relegated to their own fields of study. For instance, by first
understanding its principles, a student can quickly understand how the study of chemistry can focus on subfields that can
lead to new bio-based chemicals that replace petroleum in plastics. The technologics we choose matter. Education in the
circular bioeconomy incorporates STEM disciplines into our renewable natural resources.

In physics and math classes, one way o contextualize lessons is o investigate how a mass timber building offers natural
insulation by focusing on the heat losses of bio-based and non-renewable building materials. Lessons might also be
interdisciplinary, combining fields of biology, chemistry, environmental science, engineering, statistics, and
entreprencurship, such as 3-D printing a bio-based plastic created from potato starch.”

Smith, R and Rudnicki, M (2020), Global Environmental Issues and the Circular Bioeconomy. The Science Teacher, 87 (8):

sues-and-circul
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Annex VI — Slides used Day 3

Five sets of slides used in Day 3:

Rachel Moir (Skills Programme Manager, 1BiolC)

Debbie McCreath (Public Affairs Manager, IBiolC)

Graeme Rough (Head of STEM programmes, Scottish Schools Education Research Centre)
Dr Jo Sadler (Leaders in Science Founder and Research Fellow, University of Edinburgh)
Dr Elsa Jodo (University of Strathclyde in Glasgow, Scotland)

Rachel Moir (Skills Programme Manager, IBiolC)

Agenda IBiolC

14:00 — 14:20 - Introduction to Day 3. Introduction to IBiolC (Rachel Mo, Skills Programme
Manager, IBiolC)
14:20 - 14:50 - Scottish Bioeconomy Strategy and its context in a school setting (Debbie

GIBiOIC QiBiolC

Developing the industrial biotechnologists of the
future: the innovative work of IBiolC with Scottish

schools.

Three-day virtual BE-Rural summer school for teachers interested in developing
bio-economy curricula

McCreath, Public Affairs Manager, IBioIC)
14:50 - 15:25 - Engagement strategies with STEM (Graeme Rough, Head of STEM
programmes, Scottish Schools Education Research Centre)
15.25 - 15.30 - Pre-break Q&A and discussion

15:30 - 15:45 - Break

15:45 - 16:20 ~ Leaders in Science Programme (Dr Jo Sadler, Leaders in Science Founder
& Chancellor's Fellow, University of Edinburgh)

16:20 - 16:40 ~ Inclusive STEM, Social Mobility Foundation and other initiatives (Rachel
Moir, Skills Programme Manager, IBioIC)

16.40 — 17.10 — Concluding slides about the 3-days summer school, final zoom polls, and

participants to fill feedback survey about summer school overall (Elsa Jogo)
17:10 - 17.25 - Final Q&A considering content of the 3-days of the summer school
17:25 - 17:30 - Close (Rachel Moir, IBiolC and Dr Elsa Jodo, University of Strathclyde)

Rachel Moir
IBiolC Skills Programme Manager
8" June 2021

. B B ~Bi The complexity of Industrial Biotechnology
What is Industrial Biotechnology? (SIBiolC ,

Please click on Speaker
View to see the video in
full size

https:/fwww.ibioic.com/about#whal-is-industrial-bictechnology
wwwIBioIC.com

What can Industrial Biotechnology do? IBiolC Remit

Industry

IBiolC

Healtncare

Academia

Why?

+ Grow the Bioeconomy in Scotland

+ Reduce dependency on carbon intensive feedstocks
+ Increase sustainable manufacturing

IBiolC

Skills

« 70 PhD students in current cohort
« All PhDs have an industry partner
« All students must undertake 2 days of STEM engagement per year

Year 1
Underscanding.
your passionin

Induseriat
atecheony

CiBiolC

° ‘ Network
building

waw [Bi0IC com
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Skills CIBiolC

* Higher National Diploma (HND) programme

+ Approx. 15 HND students per year 100 + collaborative industrial projects
= Across three colleges

= Option to go onto technical career or articulate to university
= Supported through the Retain and Inspire programme.

* MSc Programme
= 30 students per year (funded)
« All students undertake an industry placement
* Cross- institution delivery
+ Other projects:
» STEM resource development
* Internships wuw IBioIC.com

Projects IBiolC

« >£25 lion in leveraged f

wuwBiolC

Network building CiBiolC Industrial membership CiBiolC

1.3 % O
A AD at”  AMT® ausnency i, &2 u - 9 nm B
« Over 120 industry members and 25 Academic partners gps o= feded =
EaE BEACEN - mamimms wfl BSB o (= @ B

« Networking through annual conference, member events,
consortia building and sector based activities.

B > @i Gt O crovs (2 DIA

‘F-.Q

i o ot © o Y9 @ o INEOS wosswr

S B e B g

»
Putc earn
Engians

Pr—

ol www [BiolC com

waw [BI0IC com

Academic partners CIBiolC Open access centres IBiolC
B st B Marne 5 todsral B Agrcutnre
o SRUC'UWS S, + Equipment Centres @ Blokuots K
STIRUNG o‘ “o g !_ . + Fermentation facility

Univensiey DSP facility
!g(.h‘,m ' SUISA = '0.'2&2?%

HERIOT < Expert Bioprocess staff
WAl N
g & = Durham Part of the BioPilotsUK
ZSAMS & @  ScotCHEM Uoversty oD
it R W i
@ ivirroo I
ot sosson
anc: B e o= %L‘nm-r.\'ih
e sR [ )

m @ ‘". % m—en

IBiolC FlexBio GIBiolC

Are we all equal? CiBiolC

We know the jobs of the future are in STEM, yet it is

estimated only 25% of women make up s

industries. Better-off pupils are significantly more likely to go
to university than their more disadvantaged
counterparts, with the inequality between the two
groups now standing at 18.8%.

Disabled STEM students 57% less likely to take

H Ethnic minority men are 28% less likely to work in STEM
nclusive |
up postgraduate STEM study than non-

‘With a population of 469,365 in 2018, the Highlands and Islands |  disabled students

Rachel Moir is characterised by population sp: ageing
BioIC Skills Programme Manager population and net out-migration of young people. The working
S age (16-64) population is expected to fall and make-up a lower
8 June 2021 share of the total population by 2040 (54% compared to 61% in
ree-day virtual BE-Rural summer school for teachers interested in 2018). wu IBiolC com

developln)g bioeconomy curricula

www.BiolC com
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Why do we need to address (3IBiolC
inequalities?

National Plan for Industrial Biotechnology sets out ambitious targets
of a £900m turnover and over 200 companies active in industrial
biotechnology by 2025.

Risk missing out

on potential
talent!l!

www IBioIC.com

S _CIAL

Social Mobility Foundation KRS

» Aims to make a practical improvement in social mobility for young
people

« It does this through provide opportunities, and networks of support
for 16-17 year olds who are unable to get them from their schools
or families.

« Scottish branch based in Glasgow

« Aspiring Professionals Programme offers tailored support across
11 career sectors: Accountancy, Architecture, Banking & Finance,
Biology & Chemistry, Business, Digital, Engineering & Physics,
Law, Media & Communications, Medicine, and Politics.

www IBioIC com

SPEAKERS

Speakers for Schools -

» Aim is to end educational
inequality by giving all young
people access to the same
prestigious networks
available to the top fee-
paying schools in the UK

« Inspiration programme of state school students of the UK population go
: said lack of confidence to an independent
¢ EXpe”ence programme would stop them from school, yet their alumni
being successful continue to dominate

‘leading professions'

waw IBI0IC com

IBiolC

Newton Rooms

« Designed to inspire more young
people to become interested in
Science, Technology, Engineering
and Mathematics (STEM), and
encourage them to study these
subjects in school and beyond.

« Being created in the Highland
region by the Science Skills
Academy, a partnership project led
by Highlands and Islands Enterprise
(HIE) with £3m from the Inverness
and Highland City-Region Deal.

Equate Scotland EQUATE scotiand

* National expert in gender equality throughout the STEM
sectors.

* Funded by the Scottish Government to deliver our work
without charge to students and women

= Aim to make a tangible and sustainable change, enabling
women studying and working in these keys sectors to
develop, by supporting their recruitment, retention and
progression

wwwIBioIC.com

Kibble K kibble

+ Kibble supports at risk children and young people (aged 5-26)
across the UK. Many of the young people we care for have
experienced significant trauma in their lives and Kibble offers
dedicated care and support to help them move forward. This
includes residential and community support, as well as
dedicated schools and wellbeing services.

« New initiative with National Manufacturing Institute Scotland
(NMIS)
« supporting care ez;_perienced young people into employment through
opportunities in STEM

« Highlighting opportunities within the manufacturing sector and the
accessible routes to employment.

www IBi0IC com

) CiBiolC Higher National Diploma in IBiolC
Engagement with college sector Industrial Biotechnology video
. _Known pathway for access to further education by low
income groups
+ IBiolC work with colleges by providing student Please click on Speaker
mentorship and development of STEM materials for . & u
engagement school leavers. View to see the video in full
size
cl.Ascow® f’%ﬁgyo
COLLEGE ol
CIBiolC

The outcome?

Growth of

Access to Strong skills th e IB
STEM for all pipeline Sector il"l

Scotland

www IBioIC.com

GiBiolC

Thank you for listening!

www.ibioic.com
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SCOTTISH PERSPECTIVE

(@S iBiolC

THREE-DAY VIRTUAL BE-RURAL SUMMER SCHOOL FOR TEACHERS: INTERESTED IN DEVELOPING BIOECONOMY CURRICULA

A GENERAL OVERVIEW

- UNPRECEDENTED TIMES IN POLITICS

- WORLD OF COVID POLITICS - IMPACT ON
BIOECONOMY?

- SUSTAINABILITY: C0P26 & NET ZERO

MINISTERS OF THE SCOTTISH GOVERNMENT

Cabinet Secretary for Education and Skills Gigiclc
Shirley-Anne Somerville MSP

Covestion scctiand (15)
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Debbie McCreath (Public Affairs Manager, IBiolC

Supporting the Cabinet Secretary for Education and skills € 3IBiolC
Minister for HE & FE, Youth Employment and
Training

Jamie Hepburn MSP

g et e

iy earing e develogment
Vo Person’s Guaraniee @

e
Cabinet Secretary for Finance & the QiBioiC
Economy
Kate Forbes MSP
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« Scott Futares Tt (S°T)

MINISTERS OF THE SCOTTISH GOVERNMENT

&the Economy  €2IBiolC
Minister for Just Transition,

Employment and Fair Work “
Richard Lochhead MSP
o

Economy  €3IBiolC

Minister for Business, Trade, Tourism
& Enterprise

IBiolC
Cabinet Secretary for Rural Affairs and
Islands

Mairi Gougeon MSP
Aesponsbies:
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MINISTERS OF THE SCOTTISH GOVERNMENT

Supparting th dislands  €3IBiolC
for
and Land Reform

Mairi McAllan MSP
Reponbtes: + sconuh oty

Energyand Transport.  (IBiolC

Supporting

Minister for Transport
Graeme Dey MSP
Nporsbiti < s

THE SCOTTISH PARLIAMENT

- MEMBERS OF THE SCOTTISH PARLIAMENT
- QUIZ TIME - WWW.MENTI.COM CODE 6038 2631

- SCOTTISH PARLIAMENT COMMITTEES
- LEGISLATION IN THE SCOTTISH PARLIAMENT
- CROSS PARTY GROUPS

THE MEDIA

MINISTERS OF THE SCOTTISH GOVERNMENT

Cabinet Secretary for Net Zero, Energyand ~ ‘>1BiolC

Transport

MINISTERS OF THE SCOTTISH GOVERNMENT

Supporting the Cabinet Secretary for Net Zero, Energy and Transport € 21BioIC

Minister for Business, Trade, Minister for Environment,
Tourism & Enterprise Biodiversity and Land Reform

Ivan McKee MSP " Mairi McAllan MSP ﬁ

WHERE DOES THE BIOECONOMY FIT INTO ALL OF THIS?
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Graeme Rough (Head STEM programmes, Scottish Schools Education Research Centre)

Introduction to SSERC (sserC

To inspire, enthuse and support STEM educators for the
benefit of all learners

Graeme Rough
Head of STEM Programmes

www.sserc.scot
@SSERCSTEM

SSERC is the “go to” organisation for STEM professional learning in
Scotland, offering a broad portfolio of services supporting STEM
learning which are not available from any other source:

of Career Long Lea (CLPL)
° for i ly primary and
secondary school teachers and school technicians.

The Advisory Service provides ongoing health and safety
© it e
safe STEM-based activities in the classroom environment.

Wider i ing liaison lead
° for STEM Ambassadors in Scotland, teacher placements into
industry and the Young STEM Leader programme.

Vision:
SSERC is internationally recognised as a centre of excellence for STEM learning
and support.

‘| pL@SSERC
/7400 training days  ( primary &
jelivered (" sacondary
2019/2020 \lpachste

o

. STEM Ambassador Programme
. Teacher Placements and EIPs

. ENTHUSE Partnerships

. Young STEM Leader Programme

A WN -

ippor
afe STEM. ivities i

Sealed radioactive source disposal

> 7

. Dissection of
"~ animal materials in school

We receive enquiries about animal material
dissection on a regular basis from both
teachers and technicians. Many of these simply
ask, 'What are we allowed to do?” Our answer
s that dissection of animal material s
permitted i it is obtained from animals

that have been staughtered for human
consumption. Such material may be obtained
from butchers, abattoirs, or fishmongers. The
dissection materials must be fresh or, f they.

‘T

o industry and the Young STEM Leader programme.

* Over 5,000 STEM
Ambassadors in Scotland

* Engaging STEM experiences |
for schools, community and
youth groups

* Over 30 years

To all our STEM Amba

THANK YOU

SSERC EIPs (Education/industry
Partnerships) contributing
to community.

Bucksburn and Dyce learning communities in Aberdeen

The focus here is o

d numeracy tearning and teaching via a

Shawlands, Cumbernauld and St Mungo's Academies, Brannock and Barrhead High

Schools in the West of Scotland
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for

Inspiring and
developing young
people through STEM

Opportunities

e SSERC International membership
* International Young STEM Leader
* Organisation visits

* Education/industry partnerships

enquiries@sserc.scot

Contact

Please make contact if you have any further questions, comments
or you would like to progress with opportunities.

enquiries@sserc.scot
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der and Research Fellow, University of Edinburgh)

Dr Jo Sadler (Leaders in Science Foun

————

BE-I}uraI
‘_/

https://be-rural.eu

| QBioic @8
What is Leaders in Science? v
+ Schools outreach programme

| *  Led by graduate scientists, PhD students or equivalent

« Cascade learning through the generations

. . e
oleeme gl Leaders in Science Ju——— a—
Sadler » Science for the next generation =
University of a wwweadersinscience.co.uk . l “If you can't explain it to a sixyear .
. 1 \
Edinburgh (UK) = W @LisScotland GIM | _ old, you don't m’d"’“"d””“"w\* g
oanna.sadler @ed.ac.uk | \ =
= O S > B —
’ o @
BiolC QBioic @8
cl ‘ “Those who teach, learn” <
VSL O J—
| i 2017 2020
m:::: ‘::t:::ch Expanded to 2'¢ school Pilot LiS in Edinburgh,  Students quality for O
| Broject (Hertfordshire, England) Scotiand YsLaward O 0 0 O Secondary |
| I | CYC Y ) ) school students
”!15 I 2020-2021 'O
| 2018 LS runs in Glasgow ”

‘with IBioIC Skills

CIBiolC

NERTFORDSHIRE

) R coutece
| How does it work? CIBioIC ‘ | How does it work? f:IBioIC '
Aims
| Aims |« Inspire primary school students with hands-on workshops
Part1 + Inspire students beyond school curriculum . studzlms leadership i Part 2
* Develop skills of
| mentors | Content O Q Secondary

Content

* Mentor training

‘Weekly sessions with students
Off-curriculum science workshops
Brainstorming sessions

Mentors

¢ )o

* Mentors help students develop workshops
Students deliver workshops in local primary schaols
ke

0 0 school students
(GG [
Reflection and feedbacl

Repeat workshops <

Programme wrap-up and reflection 8'2'2‘ % élrg% %9\% %

" Outcomes for Students
|+ configence
\

* Leadership, communication and teamwork skills workshops

! ((% ./C% % ‘/C% econdar . Dutcomes for Mentors + Teamwork, leadership, communication skills '%Q\Q' e .ﬁg Y fQ(Q\’Q\ ls 'ﬁ‘: 2l

school students

| Ceodemer) | Confidence . = Experience of working with younger children primary schoal

| » Teamwork, leadership, communication skills = Outcomes for Primary school students students
* Rewarding to see students develop * Funworkshops
Otutéoes for Studerts * Scientific ‘role-models’ for primary school students
* New scientific learning Copwrigh Joamng Sacker 262
* Scientific ‘role-models’ — —_ - —

. . P o
How does it work? ¢ :lBIdC ‘ How does it work? t:m.o'c ‘
Example schedule... Week Content Example schedule...
1 e T
Tam 2 Workshop 1 | ™ e
s Workshop 2 3 Feedackandreflton |
4 Primary school visit 2
6 Leadership and teamwork workshop | _
| 6 Wrap-up and feedback

; Warlafios planbing 2 | 7 Aedsewnns
10 Workshop practice 2

| 0

What do the mentors say? CIBnoIC ‘ What do the teachers say? elm ‘ ‘

“Having the pressure of making sure we delivered good quality material to the college
students was a big step outside my comfort zone. That was a great thing for me and
my work ientific ”

“It was really quite a special experience for me teaching the students various
aspects of science... - it’s how | imagine a proud parent feels!”

“The Leaders in Science programme has been a very rewarding experience...t has also
been a delight watching the students increase in confidence with each session”

“Mentoring for Leaders in Science helped me grow in confidence, transformed the
way | communicate science and opened my eyes to rewarding careers in science
outside of the lab”

“Seeing my class develop in confidence last session was one of |
| the and i'd iove to conti |
project!”

of my

Secondary school teacher, 2020 |

“It was fantastic watching the students so engaged in these
interactive workshops”

Primary School Teacher, 2019
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Resources CiBiolC ' Resources QiBiolC ‘
Leaders in Science Leaders in Science
* Science for the next generation * Science for the next generation (
RESOURCES FOR STUDENTS L R,
www.leadersinscience.co.uk www.leadersinscience.co.uk s :
Resources for students NGRS s Blog s et |
Resources QiBiolC ‘ Resources GiBiolC ‘
@8 Leaders in Science & Colc |
Activity log book Msntorceouros pact Mentor Resource Pack |
Programme structure L°g BOOh Programme structure :
Workshop planning tools Feedback surveys EL
Feedback surveys P ontents
4 tkoouCTION 2
/ QUESTIONAIRE
== 4 Fesr— s |
Smac o @
Mentors at Ross High School 2019 i ‘ Students present at IBiolC Conference v
. .
Thank you Leaders in Science
Science for the next generation
IBiolC
W |
Mentors past and present " ‘IM |

Collaborator schools and teachers

Students

@ural |
‘/
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d
,,,,, What next?

All the materials for the summer school (like handouts with the slides) are in links in here:
https://be-rural.eu/events/teachers-summer-school/

CPD (Continuing

Teachers'
Summer School
Professional Development)

/ certificate in July or
@ e

All the attendees will geta

BE-Rural will print these bioeconomy games and send them to the
teachers who attended the three days of the summer school. You will get

A report about the summer school (including results of all the discussions) will appear in this

page in July 2021 with the title: Deli ble3.3-0 of the school for :
teachers i d in developing bi curricula — materials and discussion results. an email after the summer school, at the end of June.

Workshop and Card Game

“Business Match” Game “Sustainability
and SDGs Heatwave™
Available in Bulgarian, English, Latvian, Macedonian, Polishand | B M d SOOI e >
Romanian (allin here: https://be-rural. ) One set of cards for two games

https://be-rural.eu/resources,

T i)
Get in touch with your regional & country facilitator

Main BE-Rural Contact:

The most important thing about “what next?” is...

I e INOUSTRAL  (BIA) Bulgora Martin Stoyanov
YO u S0 | wpuensitgon martin@bia-bg com

» ot oo 00 p—
We are very interested in hearing from you! pauna_carmen@ipe.ro

Watecand  Emjlija Mihajloska

emilija.mihajloska@sdewes.org

How are you using tf\e BEARuraI. How are you @; iyt
bioeconomy educational materials implementing the v htpeaivwe Sdowes.ong sdewes.skopje@sdewes.org
(available in Bulgarian, English, teaching of bioeconomy gy oy etole (ARAYR) e Dagnija Lazdina
Latvian, Macedonian, Polish or P— 1 inyourschool and dagnija.lazdina@silava.lv
Romanian) [ . sy SiAvA
- . . country?
1l a 1 i 4 et e Fhioe assaryl s BAUEED: oo Marcin Rakowski

mrakowski@mir.gdynia.pl

Contact: Clément Robijns, BE-Rural Communication & Events, c.robijns@biocom.de

What next?

Stay tuned with BE-Rural!

We’re active on: . i . 5 .
e - — Before a final discussion, spend 10 minutes just now to
ri tter! .
SER iR e fill short feedback survey about summer school overall —
BE-Rural /'\
} anl Newsletter link in zoom chat

This short survey for attendees to fill in is important for the CPD
(Continuing Professional Development) certificate of the
participation in summer school.

BE_Rural

a @BE_Rural
=

What next?

Final discussion

Final Q&A considering content of 3 days of summer school

Any comments or questions in chat? If you have any questions, comments or
suggestions, just send me an email:

How will you implement the teaching of bioeconomy in
your school and country?

) Dr Elsa Joéo
A: How to incorporate the teaching of B: Where best to incorporate the teaching of (6lia et 40
bioeconomy in schools? bioeconomy in different subjects? eaa. -ac.

‘Subject teaching. Extra curricular
Workshops creating  activities, ke
or using new school clubs.

“
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Annex VIl — Results of Day 1 discussion on "If you had all the money, time and

resources you needed, what would be the best ways for bioeconomy learning to
be integrated in school teaching?”

In Day 1 discussion was organised in a mini snowball format where attendees were asked to
individually write the three best ways for bioeconomy learning to be integrated in school teaching and
then, in small groups, decide only the three best ways (i.e. if there were five people in a group, 15 items
needed to be reduced to three). There were ten mixed-country groups and below are their ideas.

Group| Best ways for bioeconomy learning to be integrated in school teaching

1 1. green garden
2. trips from time to time combined with optional courses; 12t grades; waste turned into
different products (manure into seedling pots)

3. to taste similar products: organic and usual ones
2 1. entrepreneur education high-school education
2. biology, economy and geography common activities
3. non-formal education, drawing contest
3 1. curriculum, introducing in high school, competitions, programs and grants in order to

develop bio based business for Young people
. practical activities on summer time, have camps were we can teach children how to
get in touch with natural earth resources, vegetables, natural fibers and so on.
3. visits on bio farms with high school children or gymnasium and see procedures held there

N

4 1. Bioeconomy should be mainstreamed across different subjects (e.g. biology, geography, etc.)
to be taught by teachers in a collaborative manner.

2. In line with the notion of sustainable development, involve/target different sectors (including
entrepreneurs) in the educational activities. Organize field trips to producers.

3. Teaching environmental and societal awareness, then, does not only influence the students in
the classroom, but it provides future generations with the skills, tools and training to understand
and prepare for a complex and interconnected global reality. For example, students that
perceive the relevance of sustainability issues at the school level are then able to apply this
understanding in their community, and perhaps to the entire planet. These transformative
learning processes fostered in class allow for students (and teachers, for that matter) to think
and develop the innovations needed for a deeper connection with nature.

5 1. Create a curriculum with 17 goals or implemented 17 goals in existing curriculum of biology,
chemistry.... in every school and in kindergarten.

2. school organic gardens and "kids cooking for kids"

3. Task for students (project working): Find waste characteristic of area and explore technology
to reduce it.

»
[EEN

. Showing students/pupils in an interactive the way, the entire life cycle of a bioproduct by
offering hands-on experience, e.g. school trips to factories which make such bioproducts.

. Personal example — teachers show pupils/students the creation of a bioproduct and its use

. Invite experts/lecturers to speak about the bioeconomy/bioproducts etc.

. New extracurricular activity each year

. Visiting the most successful bioeconomy in rural area

. Link circular economy from urban schools with the bioeconomy from rural schools by
changing the teaching place for children from time to time

\l
WNERPWN

. excursions (visit with children on factories which integrate bioeconomy)
. workshops in class with recyclable materials
. optional classes about how to recycle different materials

. Circular activity, laboratory access, excursions to bio practice places

. put some part of bioeconomy topic in every subject

. different materials recycling activities, followed by visits to places where materials are used

. green house with organic products

. extracurricular activities, or transdisciplinary ones, in order not to have waste foods (hew
recipes, other uses)

6. compulsory subjects (topics) about bioeconomy, beginning with the primary school

OB WNEFRWNPE

10 1. Bioeconomy products from region/country + Visits/Discussions with local entrepreneurs
2. Biomaterials not used nearby/ available locally = Waste Audit Individual + at community scale
3. Practical experiments + Impact of economy in our lives
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Annex VIII — Results of Day 2 discussion on "How will you implement the teaching

of bioeconomy in your school and country?”

Day 2 saw the continuation of the discussion of Day 1, but this time the groups were based on country
and language. This allowed the discussion to focus on development of curricula and educational
material on the bioeconomy for specific countries. It also allowed participants to discuss in their own
language. Groups provided a summary of what they discussed (see table below), which could have
been written in their own language and, if that was the case, it was then translated to English. Note
that there were no attendees from Poland and due to the large number of Romanians they had six
groups.

Participants were provided with this figure to inspire discussion, and were asked
to agree three ideas for A and three ideas for B:

How will you implement the teaching of bioeconomy
in your school and country?

A: How to incorporate the teaching B: Where best to incorporate the
of bioeconomy in schools? teaching of bioeconomy in different
Subject teaching. Extra curricular Art Business
Workshops creating activities, like Craft Economics
or using new school clubs. Design Entrepreneurship
materials.
Biology
Laboratory access. Computing
School trips. STEM
Site visits.

Group Best ideas for how to implement teaching of bioeconomy in your school/country

Bulgaria | A: How to incorporate the teaching of bioeconomy in schools/ universities?
Incubating business ideas — start-ups/ scale-ups;

Internships (students, early stage researchers);

Guest lecturers from the practice;

Grants/ competitions for promising students;

Short-term exchanges in the network;

Field trips

Hackathon

Role playing games

ONogOA~WNE

B: Where best to incorporate the teaching of bioeconomy in different subjects?
1. Entrepreneurship, management, regional/ rural development
2. Social sciences
3. Vocational schools

Latvia |A: How to incorporate the teaching of bioeconomy in schools?

1. Learning startups - teaching enterprises
- https://jalatvia.lv/bsmu https://jalatvia.lv/bnews/news/770 (video); Cultural
heritage
- Martindiena https://fb.watch/5S2wZSXplB/ and https://youtu.be/ftlhygF8v_U
(video)

2. Learning by doing in all kind of activities is the best!

3. For primary school walking around the school area to assess
the bioresources available around and to think application to them.

B: Where best to incorporate the teaching of bioeconomy in different subjects?
1. in Math to calculate costs of biobased products.



https://jalatvia.lv/bsmu  
https://fb.watch/5S2wZSXpIB/
https://youtu.be/ftlhyqF8v_U
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Group Best ideas for how to implement teaching of bioeconomy in your school/country
3. in Design and technologies to create biobased products from production waste —
leftovers of real production.
3. Languages — different texts about interesting biobased products.
North A: How to incorporate the teaching of bioeconomy in schools?
Macedoni 1. Educational field trips
a 2. Direct involvement of the students in research and presentations
3. School clubs (composting, games, organic food, organic textile)
B: Where best to incorporate the teaching of bioeconomy in different subjects?
1. Science (Biology, Chemistry)
2. Business and economy
3. Ecology
Croatia | A: How to incorporate the teaching of bioeconomy in schools?
and 1. Extra curricula implementation
Slovenia 2. Industry / school / government partnership
3. Sustainable school / kindergarten buildings are examples of good practice for all
community
B: Where best to incorporate the teaching of bioeconomy in different subjects?
1. Vocational subject
2. Socio dimension
3. Head teacher class
4. STEM
Romania | A: How to incorporate the teaching of bioeconomy in schools?
(group 1) 1. Extracurricular activities, like school clubs.
2. At biology classes - VIlith form (13-15 years old children)- we have some classes
for this topic in our curricula
3. Experiments of all kinds, based on previous information (site visits)
4. Organise events, like cooking events
5. Projects to involve students
6. Inviting people involved in bioeconomy to explain/share knowledge to Ss (our
trainer)
7. Practical activities
B: Where best to incorporate the teaching of bioeconomy in different subjects?
1. Entrepreneurial education
2. Biology, chemistry, Sciences in general, English class
3. Technologies
Romania | A: How to incorporate the teaching of bioeconomy in schools?
(group 2) 1. Extracurricular activities, symposia, round tables
2. Workshops-examples of good practice, exchange of experience with professionals
in the field, profile camps
3. course hours — optionals
B: Where best to incorporate the teaching of bioeconomy in different subjects?
1. Technological disciplines, Biology, Geography, Chemistry, Economics etc.
2. Sustainable Development (SDV)
3. Personal development
Romania | A: How to incorporate the teaching of bioeconomy in schools?
(group 3) | 1. In the next year, 2021 — 2022, the Summer School Participants, thanks to the

obtained Certificate, could ask at the Regional / Local Education Authority to
introduce an optional course in Curricula with adjusted topics according to the
Region? Commune (e.g. Mountain zone or Forest one, etc) . 2. For Technologic High
Schools = CDL (Curricula for Local Development Course in cooperation with an
NGO), not for Theoretical High Schools (only improving to specific Focus, Chemistry,

etc). It must be taken into consideration the New Education Plan (from September
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Group

Best ideas for how to implement teaching of bioeconomy in your school/country

2021, beginning with 9th Class).

2. For 5 -8 Classes, there is an Integrated Curricula: teachers may propose a new
Topic (including Bioeconomy)

3. Il At least, in Romania, should be compulsory all these subjects ... at least, for start!!!
Should not wait for the local initiatives!

B: Where best to incorporate the teaching of bioeconomy in different subjects?
1. In food processing (food Industry and public catering) - Yes
2. Entrepreneurship — Yes
3. In energy producing (renewable energy, classic energy producing) YES
4. Chemistry / Biology -
5. Material producing (construction materials, ) - YES

Romania
(group 4)

A: How to incorporate the teaching of bioeconomy in schools?
1. New compulsory subjects, e.g. Sustainable Development, Circular Economy,
Bioeconomy
2. Extracurricular clubs, with practical applications
3. Partnerships with local companies that use principles of bioeconomy (for student
practice)

B: Where best to incorporate the teaching of bioeconomy in different subjects?

1. In small classes, starting with class | (Knowledge of the environment)

2. In technical disciplines, through laboratory works and other experiments - high
school level

3. In Biology and Chemistry / Medicine - gymnasium + high school / university level

4. In economic disciplines (Entrepreneurship, Economics)

Romania
(group 5)

A: How to incorporate the teaching of bioeconomy in schools?
1. During practical activities
2. During extracurricular activities
3. Multidisciplinary and interdisciplinary activities

B: Where best to incorporate the teaching of bioeconomy in different subjects?
1. Health education classes from small classes to college
2. At the faculty within the Faculty of Economics / Business, Engineering, Ecology and
Environmental Protection,
3. Establishing a new course / new study discipline

Romania
(group 6)

A: How to incorporate the teaching of bioeconomy in schools?
1. Competitions.
2. Workshops creating or using new materials.
3. Extracurricular activities, like school clubs.
4. Laboratory access.

B: Where best to incorporate the teaching of bioeconomy in different subjects?
1. Projects for children (Biodiversity, Bioeconomy, LeAf for example).
2. Art / Design.
3. Biology and STEM.

4. STEM experiments.




Outcome of the summer school for teachers interested in developing bioeconomy curricula 76

Annex IX — Results of Day 2 zoom poll questions

Day 2 started with a zoom poll with four questions and 82 people replied:
1. Did you attend Day 1 of the summer school on 25 May?
2. What country do you work?
3. How did you find out about the BE-Rural summer school?
4. What high school subjects are relevant to incorporate bioeconomy?

2. What country do you work?
Bulgaria (8) 10%
Croatia (3) 4%
Latvia (2) 2%
1. Did you attend Day 1 of the summer school on 25
May? North Macedonia (4) 5%
| attended the full 3.5 hours of Day 1 (52) 63%
Poland (0) 0%
| attended less than the 3.5 hours of Day 1 (14) 17%
E— Romania (56) 68%
| did not attend Day 1 (16) 20%
Other (9) 1%
3. How did you find out about the BE-Rural summer 4. Participants in Day 1 suggested to “incorporate
school? bioeconomy topic in every subject”.
From school management (25) 30% What high school subjects are relevant to
incorporate bioeconomy? (pick all that apply)
(Multiple Choice)
From a colleague (10) 12% )
Art and Design (20/82) 24%
From a friend (5) 6% BlOlOgy (49!"82} 60%
From school inspector (14)17% Business and Entrepreneurship (51/82) 62%
From BE-Rural (16) 20% Chemistry (30/82) 37%
Computing (6/82) 7%
From POWER4BIO (1) 1% —
Engineering (32/82) 39%
From BIOEAST (0) 0%
Geography (33/82) 40%
From social media (e.g. WhatsApp, Facebook) (3) 4%
- Physics and Mathematics (6/82) 7%
From the internet (5) 6%
= Sociology and Psychology (13/82) 16%
Oth 3) 4%
ol % Technology (39/82) 48%




