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f BE-R‘ural Three-day virtual BE-Rural summer school for teachers
y/ interested in developing bioeconomy curricula
— 4

hitps://be-tural.eu Day 2 - Tuesday 1 June - Bioeconomy of different
sectors (e.g. fisheries, agriculture) and how best to
integrate bioeconomy teaching in schools in Bulgaria,

In zoom, Latvia, North Macedonia, Poland and Romania
rename your

name as:

Name (Country)

Dr Elsa Jodo, University of Strathclyde, Scotland

Welcome back!

7\ Day 2 outline programme
‘Bural 14:00-15:30 CET
~— 4 *  Welcome back from Dr ElsaJodo and theUniversity of Strathclyde
* Introduction to Day 2 oftheSummer School
hitps://be-ural.eu +  Summaryof Day 1 of theSummer School
* Moreabout theBE-Rural Project and thedifferent working packages
* Keyprinciples of circular economy
In zoom, Break(15:30 ~1545 CET)
rename your
. 15:45-17:15 CET
name as: + Connectingstudent learningwith industry prajects, lessons from Strathclyde
* Novel ways to maximise potential of bioeconomy of different sectors
Name (Country) .

Workshop on teachingbioeconomyin each of thefiveinnovation regions,
grouped by countryand language

17:15-17:30 CET
+ Short pollabout Day 2 of thesummer schod
+ Q8&A, summaryday 2,and linkto day3

Virtual 3-day summer school

' UNIVERSITY of STRATHCLYDE

4\ CENTRE FOR

= . SUSTAINABLE
Dr Elsa Joao W@ DEVELOPMENT
(elsajoao@strath.ac.uk) The University’s Stategic Plan, Vision 2025, puts

. - sustainabili ty a tits h earta nd makes a clea rcommitmen t
Senior Lecturer, Depatment  Civiland Environmental to delive r against the SDGs across all areas of activity ,

Engineering,  University of Strathclyde,  Glasgow, ~Scotland including research, teaching and operational matters.
https://w trath.ac.uk i i _

Director MSc in Environmental ~Entreprenewrship and
MSc in Sustainability and Environmental Studies, that
accept students  from  all backgrounds.

stainable Strathclyde

WINER

The University of Strathclyde (founded in 1796 as 'a place of useful
learning’),is a leading technological University with arcund 23,000s tudents.

https -/ /www.strath.ac.uk/workwi thus /cen trefo rsustain able devel op men t/

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

to y and ped by BE-Rural

Dr Elsa Jogo (University of Strathclyde), with the support of Neli Georgieva (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 ia, Poland and i

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

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

Chair: Rachel Mot (Skills Programme Manager, IBiolC), with the support of Dr Elsa Jogo (University of Strathclyde)

Day 1and Day 2slides are in links in here:
https: //be-rural. eu/ events/ teac hers-summer-school

Virtual 3-day summer school

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

Introduction to bioeconomy and overview bi { ped by BE-Rural

Dr Elsa Jogo (University of Strathclyde), with the support of Neli Georgieva (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 ia, Poland and i

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

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

Chair: Rachel Mo (Skills Programme Manager, IBiolC), with the support of Dr Elsa Joao (University of Strathclyde)

At the end of each daythere isashort suveyfor attendees to fillin - important fortheCPD
(Continuing Professional Development)certificate of the participation in sunmer school.

2. We will use the chat function

1. We will use pols

1. Have you used zoom before?

Yes (90)95%

No (5)5%

(Poll result atthe start ofday 1; n=95)

3. Can raise hand ' \

T4dom20

4. We will use

breakout groups
[Notice green buttonto
share screen, if needed

¢ © 0 0 O ©
eHand e oo tate in group discussion]
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Summer = T : Summer School Attendees
2. What kind of teacher are you?
= s Pre-school teacher @ a%
Ve 2
g2 Primary school teacher (10) 11%
DrEisaJoio Sttan Kan H
Soirecrwr Oupatmantor Reseac Ao, Eusposn  Rsac Pl Eogean Pl o —
o S e TS ry righ-sohos) each 60y 53%
R o & i Secondary (igh-sohoa teacher 60
v a
FE S s 30 University lecturer (®) 8%
4 £ 14 —
' i - B ————_— [ |
=4 725/ Latia Poland  Macedonia Bulgaria  Romania  Other | | am not a teacher (23) 24%
b Key Be-Rural Countries and others. —
X " Poll result atthe start ofday 1; n=95
‘ Tg‘ | Total of 294 people registered! { ¥ )
Rachol Molr Debbie McCreath Gragme Rough B Jo Sadler peonle who ar not teachers included reses chers
St B arager, 60lC  Puslc At Manager, 6IC amof TEM rogrammes f s RasaarehFllo and P pl ,
iuni Soecmobey S o S S S B e advisers o Mulstry of Agic uitum, PhD st dents, and
(Day 3) (pay 3) (pay 3) (pay 3) bioeconomy  policy experts.

Summer School Attendees

— . 3. About weak vs stron;
esults of the polls at the start of Day 1 (n =95): out €
sustainability, and UN SDGs
ves 58% 5955% | | omng . Noting @5
—_— e - Videos have subtities in your language =
No 42% a0y a2 Very Lt - Very Litle 75% n ez hitps://wunwbio balsolutions /i o ?
= s . e 4. BE-Rural educational materials in Bulgarian, Check DG & targets around the world
4. How much do you know about sustainability? Aol @z o Py English, Latvian, Macedonian, Polish & i htps dgindex.0 g/ma p
e 25%
. ’ Very much @2% o N P . . .
B Very much @2 N Output 1- Review of 100 existing free online 5. We also discussed how bioeconomy
Ve Lite (me - ; . K .
e 59% 7\ educational - resources ) learning can be integrated in school
BE-Rural ©upt 2- Power point slides for presentations . N
At o + Day 1we covered key principles of bioeconomy, S with notes for teachers teaching —to be continued today!
- e sustainability and SDGs. = Output 3 - Workshops, quizes and games In day1,37% of you thought that thebest
— Output 4 - Proposed extracumicular activities N
41% § thingabout thesummer school was the
Verymuen @ . o ) fe.g. school clubs or societies) interaction, exchange of opinion & &oub War
« Day 2 we will coverkey principles of circular economy hitos:/ /be-rural.eu/ resou rees, , ge P group

hat we covered on day 1

BE-Rural Bioeconomy Games

BE-Rural will print these games and send them to the teachers who
attended the three days of the summer school. You will get an email after
the summer school, at the end of June.

this...

Workshop and Card Game
“Business Match” Game “S ustainability
and SDGs Heatwave”

Video 2:55 minutes

Available in Bulgarian, English, Latvian, Macedonian, Polishand
https//www.youtubecom/watch

Romanian (all in here: htips://be /reso urces/)

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

8 XODAJAmm,
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What we covered on day 1

What we covered on day 1
The magic of bioeconomy, in terms of innovative and surprising examples

What s this brick made of?

Discussin small groupsand
then writein the chat

(4 minutes, so you have time to
introduce each other too)

https://youtu.be/HeSgOzwdlsoht tps://y.
outu.be/HcSgOzwdiso  (Video 1 min)

hups: britmelsoc orgulf aucaion/i

QUi d meeids primays ool hitps //www_youtube.com/watch
Qutdooyoutdoorativity3 mingamy aiiu m 2v=IHhVpXCpTAD * (Video 3:46)

/\ Day 2 outline programme
‘B‘E-Bural 14:00-15:30 CET
=

https://be-rural.eu

Any comments or e

t_ . th Break(15:30 —15:45 CET)
q Connectingstudent learningwith industry projects, lessons from Strathclyde
Ch at? * Novel ways to maximise potential of bioeconomy of different sectors
H

* Workshop on teachingbioeconomyin each of thefiveinnovation regions,
grouped by countryand language

15:45-17:15 CET

17:15-17:30 CET
+ Short pollabout Day 2 of thesummer schod
* Q8&A, summaryday 2,and linkto day3

Bioeconomy in a rural setting

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-Ruralis to
realise thepotential of
regional bio-based economies
bysupportingrelevant actors
in theparticipatory
development of bioeconomy
strategies and roadmaps.

... regional stakeholders in 5 countries:

« Bulgaria: Stara Zagora

* Llatvia: Vidzeme and Kurzeme
Video explains howfocusing on bio-resources, e.g. aquatic biomass, can enhance the lives of
people who live in the areas where the resources are found. Video also mentions how )
bioeconomy may help with gender imbalance and lack of diversity in the job market. * Poland: szczecinand Vistila Lagoons

* North Macedonia: Strumica

This includes
educational activities
and resources.

* Romania: Covasna
Video from Iceland (2 minutes and 52 seconds): https://youtu.be/JILNRi2IFcg?list=UUY-frt3 uTgg VZW - DLjoo 5b A

Languages for subdtifles for video include: Bulgarian, Latvian, Macedonian, Polish and Romanian htps

be-rural.eu/innova tio n- regio ns.
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Main BERural Contact Wome  About BE-Rural  Bloscanomy  Innovation Reglons  News  Resources  Events  Contact
BULGARIAN | Bulgarian Industrial Association — Union of the Bulgarian Business )
INDUSTRIAL  (BIA), Bulgaria Martin Stoyanov DELIVERABLE
OCIATION | hitps;//en.bia-bg.com martin@ bia-bg.com Deliverable 1.1: Abhold K, Gerdes H, Kireslewa Z. Davis . P )
o of e Bugaren Busess P
Institute for Economic Forecasting (IPE), Romania oS, s
httpwww .o/ D Carmen  Pauna
ains Cammen® ipe.o Dalvrable 22 Anzadis, . ABhOI, K. Aruj, A Chebotarev, A Cosit, 0, Diaconescs . Dimov L, uic, . lrgulescu . Kiresiewa, . Lazdina, .
—_ Makoveki, ., Markovska, M, Miajoska, . Mytlwski A. Pauna . Paviors, , Rakowski M., Schock, M, Szulecka, O, Trohtzsch, J, Zellad, . (2019): The
macro-environment sumounding B Rurafs Open Inortion Platforms
" Centro for o Develc of Energy, Water and "™ . Deliverable 2.3: Khawaja, C, Colmorgen, F, Rutz, . (2019): The bioeconomy potential of BE-Rurals OIP regions.
Environment Systems — Macedonian Section (SDEWES-Skopje), Emilja Mihajloska
7 portiliacecon emilija.mihajloska@s dewes org o
st https://www.sdewes.org dowes Skopie® s qewes o F. Knawaja, . Rutz, D,
sorwrssworis Y v s
Latvian State Forest Research Institute (SILAYA), Latvia Delversble 31 restop L Mannhardt .
http:/fwww.silava.lv/ Dagnija Lazdina e o
dagnija lazdina@silava.ly >» Also avalbl in Bigaran, Romanian, Macedonian,Polsh,and Latvian
Si Deliverable 4.1: Dz Kah,
o— National Marine Fisheries Research Institute (VMER), Poland Varcin Rakowski Delverab 51 Anzadio, G [
s hitps://mir.gdynia.pl/
mrzkows ki@ mirgdynia.pl https://be-rural.eu/resources/

Knowledge exchange and
capacity building

BE-Rural conceptual framework

BE-Rural’s key principles of participatorybioeconomydevelopment: BE-Ruralmakes use of existing experiences:
Cocreati + National and regional bioeconomy strategy-building processes
. Co<rea

Facilitating the active involvement of a broad spectum of

oot srioger sy + Dialogue/consultation,  coproduction of knowledge, citizen participation  in

S 3 decision-making

[t stakeholders and citizens inthe development of strategies.
Openness & Inclusiveness: Ensuring that all relevant stakeholder groups will
have the opportunity to engage.

Sustainability: Designing a bioeconomy that promotes the sustainable use of
agricultural, forest and marine ecosystems.

Transparency: Documenting and evaluating all participatory ~ activities.

+ The EU’ Smart Specialisation Strategy approach

* Identifying and reaching agreement on regional strengths (*Entreprencurial
discovery process”)

+ EURural Development Policy

+ Eg bottomup development involving the local population: LEADER ~and

BE-Rural as Action Research:
Briefing paper: CommunityJded  Local Development (CLLD)

* Not objective knowledge but reflexive Knowledge exchange and capacity
building for the bioeconomy in rural areas

Sustainabilty and Partcipation in the
Bioeconomy: A Conceptual Framework
for BE-Rural

Learning from goodpractice examples from across the EU:

o * Atemative roles for researchers: pe— * Germany: Baden-Wiittemberg’s ~ Sustainable Bioeconomy Strategy
Koo A, Hokge Gerden, Zortza Kiresewa, Sara Davis o Sharing openly with participants S Baves, S « Spain:
o Being explicit about what we're doing * Catalonia’s Biolab Ponent, amml Open Inovation Living Lab
o Being explicit about our values & noms Tio-SalorAlmonte's A LEADER h
o Reflecting on an ongoing basis [ 4 lmonte’s  (TAGUS)  Smart approac

+ Finland: Oulu region’s Bioeconomy LEADER Tour
+ Scofland: Scotland’s Industial Biotechnology ~Strategy

Quintuple Helix Approach as applied in 8ERural

ral.eu/ resou rces,

https://be. la\eu{lesuun:es[

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

Handbook on regional and local bio-

based economies

Impulse and guidance document to prepare the relevant BE-Rural Open Independent  and easy to understand handbook, giving a broad overview on

Innovation Platform  (OIP) stakeholders for the development of specific bio- %8y local and regional biceconomies  in seven local languages and filling knowledge
based business models inthe regions and the analysis of market potential. You - gaps in the project’s target regions and beyond. You find it here

find it here Handbook on regional and
local bio-based economies

. * Tamget groups
# Tamet groups decision-makers, investors, famers, foresters, landowners, small
bioeconomy  industries, science and academia, civil society representatives
 Content
+ Basics about the regional bioeconomy
Options for the use of biomass ina regional bioeconomy

Mainly owners  of bi i or innovators
operating inthe OIP regions, but alsoscience and academia, investors or
decision makers.
Content

- Summary previously assessed regional context and technological options

Briefing paper:
Analysing market conditions and designing
business models wihin BE-Rurals OIPs.

Business models for a regional bioeconomy

* Indications on the process of business development including selection of Sustainability impacts o the bioeconomy

involved stakeholders and timeline
+ Specific guidance onthe exercises to be caried out, including assessment
templates
This paper proposes the involvement of a diverse set of stakeholders with

Linkages between the different sections are made in order to show the

JS———— complexity of the bioeconomy.

The bioeconomy must be understood as a versatile concept that

expertise and interest inthe development of bio-based businesses in the has to be adapted to regona circumstances!
regions. The group (task force) canying out this assessment shall alsoinclude at
least one entrepreneur/b usiness  owner, who is interested an willing to apply Handbookavailable in Bulgarian, English, Latvian, Macedonian, Polish, Romanian and German.

the proposed methodology  in order to further develop their business model. hitps:// be-rural.eu/ resou rces/

https://be-rural.eu/resou rces/
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/‘\ Day 2 outline programme
'BE-Rural
./

=

hitps://be-rural.eu

14 30 CET

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

With the new bioeconomy stategy, the European Commission supparts initiatives atnational
Break(15:30 -15:45 CET) and regioral level to develop an efficient and sustainable bioeconony, and this includes
providing guidance on howbestto operate the bioeconomy within safeecological limits.
15:45-17:15 CET
Connectingstudent learningwith industry projects, lessons from Strathclyde
Novel ways to maximise potential of bioeconomy of different sectors
Workshop on teachingbioeconomyin each of thefiveinnovation regons,
grouped bycountryand language

7 17:30 CET
Short pollabout Day 2 of thesummer schod

" Eropen oy saiey
Q&A, summaryday 2,and linkto day3 dtad dimsaion Giotw 38
208p

What is the circular economy? i y T «__.. 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 al Waste iS a resource in

times, while waste is designed out of the system.

waiting!
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).

e e —— = =y 3 3
What is the circular economy? oy ¥ A “. __ What is the circular economy?
LINEAR ECONOMY SIRELCAR
ECONOMY
) ) The Circular Economy is based on three principles:
Circular economy is tus
featured as a reaction to the
conventional linear ‘make-use- 1.Keep products and materials in use
dispose’ economy. 2.Design out waste and pollution

Itis the opposite of a throwaway 3.Regenerate natural systems

society.

=

Read here:
https//www.ellenmacarthurfoundation.org/explore/thecircular-economy-in-detail

Image used: ipg
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— . . .
- _Motivation for circular economy
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https://youtu.be/zCRKvDyyHmI
(video 3:48)

‘ond Processing, J.R. Dodson et al. 2012, 6378.

e chaa o mdte 105 s Co Pr Nd Pm Sm Eu Gd To Dy Ho Er Tm Yb Lu
aiviie In Bulgsan taia. Mastonia,
Polih, Rommiam md othe i acnus Th [P h .. P Am Cm BK Cf Es Fm M vu No Lr

— . . .
Motivation for circular economy

Circular Economy in Europe

Circular Economy Gains -’ - =~~»-nw-mwm-—--fr“f-’ii“m‘""""w
T - by — Q
* Net economic benefit of €18 trillion by 2030 (7% GDP) (Mckinsey Centre 5 =\, - — .-

for Business and Environment, 2015, A clrculareconomywslonfora campetlttveEurope)

ur opa.e u/pla tfo m/e n

A Roadmap for Developing Romania’s Strategy for the
Transition to a Circular Economy 2020-2030

economy-opportunity

* The European Commission has adopted a new Circular Economy
Action Plan (CEAP) for a “For a cleaner and more competitive Europe’
- https://eceuropaeu/environment/strategy/circular-economy-action-plan de

HOTSPOT

Circular catering services from Plavinas
g Plavin http:// circularhots potp |

in Latvia - https://www plavinunovads.Iv/Iv

Butterfly

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

Ellen MacArthurs  tip sailing alone around the word |nsp|red her
to think about the global economy and the finite amount
natural resources upon which we run our world.

The Ellen MacArthur Foundaion was established in2010 with
the aim of accelerating 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, govemment and academia.

hitps:/www.ellenm ac art hu f ou nd ation. org
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Butterfly diagram

... circling longer

The (a)biological nutrients,

power of ... . . designed to re-enter
... cascaded uso across ... pure/non-toxic/oasier-to- the biosph b
industries separate inputs and designs € blosphere saidy
and build natural

/77 i capital.
\ 1H1D [ l\j@ (b)echnical nutrients’,
S @ *& o designed to circuae

at high qual
Industrial Ecology or Industrial ona ty

Sym biosis withoutentering the
ymbiosis  -tuming one indistrys by-paid .
into another ndistrysraw mataial Crade to Crade biosphere.

ndaton creular sconomy team

Industrial Symbiosis

Kalundborg Symbiosis
2015

Located 110 km (68
miles) westof Denmark's
capital Copenhagen,
Kalundborg is a city with
a population of 16,343 (1
January 2015) and hore
to world’s firstfully
working industrial
symbiosis (checkarticle
written on 29 Aug 2016).

Butterfly diagram

Write in the
zoom chat

(©) wmcnmn rovounon

Butterfly diagram

= rwe-..  “Think again” Circular Economy

... _“Think again” Circular Economy

1. Think againrecycling

RECYCLING?
CETTS .

htips /iyoutu.be/RX14rA-tylo
(Video 0:57 min)

Note: Choose Auto-trasldte’ to gt
subtitle in Bulgrim, Ltia  Maafonia,
Polish, Ronmim and other I guags.

PuzzlePhone
2. Think againdesign w..ruirmns
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‘ CE Business Models

—
_“Think again” Circular Economy

Keeping products and materials in use, by design, for as
3. Think again Economy long as possible to get the maximum value from them

e
f““ ’

Hire and Leasing
Hire or leasing of products as an alternative to purchasing (eg.

htips //mudjeans eu/

* The Sharing Economyin 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

LOCAL

e Performance / Service System
TOOLS i rovses wmars commir sior o senis % Providing a service based on delivering the performance outputs
Ca 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. (eg.
http Jivww egglighting.co

Fuatured Posts https :/ / ww: tland.o rg.uk/con te nt/wha t-a re circula rec ono my-business- mo dels

. Macro, Meso &Micro Levels

CE Business Models

Keping products and materials in use, by design, for as

long as possible to get the maximum value from them ) . ) . -
-~ Incentivised Return There is consensus within the literature that in order to transition to a CE, key

Offering a financial or other incentive for the return of ‘used’ products. CE principles need to be applied at three levels of the production and
Products can be refurbishedand re-sold (e.g. disposablecamera) consumption systems; namely the micro, meso and macro levels (Ghisellini,
Cialani and Ulgiati, 2016).

Asset Management
Maximising productlifeime and minimising new purchase through tracking

?:d[’e"ﬂz'y‘:::fz Z;:f;iﬂa"n"g whatcan be re-used, repaired or The micro level exists at the individual company orproductlevel, whilst above
this the meso perspective applies over particular industries. Finally,
Collaborative C i ing E y the macro level of the CE is implemented by whole cities, regions or nations.
Rental or sharing of products betweenmembers ofthe public or
j5% businesses,often through peer4o-peer networks.
Ghisellini, P, Cialani, C. and Ulgiati, S. (2016). A review on circular economy: The ex pected transition to a bal ance d
Rent AGoat® Long Life interplay of environmental and economic systems. Joumal of Cleaner Production, 114: 1132..
Products designed for long life, supported by guaranteesand trusted repair
services.

@ S hbols & colleges resources

hallenge your students to rethink the 'take-make-dispose' economy and build |
tem that works long-term

Mowle
& woke Stufy

ELGOME FO
THE CIRCULAR
CLASSRO

Lesson plans

Whole 1-year course for target ages of 1114, 14-16
and 16-19 on “System Reset: Design and Technology
for a Gircular Economy”

https://www stem. or g.u kir es ou rce s/c ollec tio n/3 92 7/s yst em
esetdesign -a nd -te ch nol ogy —ci roul ar e co no my

Ready-made
lessons for
school
college
students ages

= 1219 https//circularclassroom.com

hittps ://ww: rfo und ati on.o g/ resou rces/learn/schoolsc olleges- reso urces
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Any comments or
questions in the
chat?

Back at:
15:45 CET

(2.45pm UK time)

7\ Day 2 outline programme Day 1 participants ideas
B‘E.Eural 14:00-15:30 CET
=4 Some of the participants’ ideas from Day 1, on developing curricula and

educational material on the bioeconomy for your school?

https :// be-rural.eu

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

Break(15:30 —15:45 CET) sustainable development ofthe economy.

TP Ty We need to engage our students ininnovative projects with impact on

bioeconomy.

Leaming-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.

* Novel ways to maximise potential of bioeconomy of different sectors
* Workshop on teachingbioeconomy in each of thefiveinnovation regions,
grouped bycountryand language

17:15-17:30 CET

* Short pollabout Day2 of thesummer schod
* Q8&A, summaryday 2,and linkto day3

-~ _CE Class at Strathclyde

Class “Circular Economy and Transformations towards Sustainability”

. _CE Class at Strathclyde

1. Msc Sustainability and Envionmental  Studies (42) (*)

2. MEng Civiland Envionmental  Engineering (17)

3. MSc Sustainable Eng: Renewable Energy Systems and the Envionment (14)
4. MSc Industrial Biotechnology  (IBiolC) (13)
B
6
7.
8

Created by DrElsa Jodo,from Department of Civil & Environmental Engineering at the . MSc Envionmental Engineering (12)

University of Strathclyde,in 2016. We had 141 . MEng Mechanical Engineering (8)
. MSc Envionmental Entepreneurship  (7)
* Class is open all all MSc and MEng students at Strathclyde for all departments, but could students on the CE & xﬁc Ci;"ﬁ"sigezﬂ‘n_@ ©) o e e - Engincerng feademy (@
easily be adaptedtobe delivered to undergraduate students or high school students. class in 2020-21 - MEng Cvitand Environmental - Engineenng - Engineering - Academy
10. MEng Civil Engineering  (4)
. B . . i 11. MSc Civil Engineering  with Industry (4)
* Eachweekly two-hour session is a mixture of lecture and workshop/case studies to make from 19 different 12 MEng . ing with sudy ()
class aspracticalas possible. Class runs over 10 weeks (but aspart of an existing class 1-2 programmes 13, Mse Urban Policy and Analysis ()
hour overview may be enough). 14. MEng Aero-Mechanical ~Engineering (2)
15. MEng i ing - Engineering Academy (1)
* Class runs collaboratively with otheracademic staff,including from other departments (7 16. MRes Climate Change Adaptation (1)
N . B N B 17. MSc Advanced Mechanical Engineering with Energy Systems (1)
contribute). And, critically,is rich in industry contactsinput (11 contribute). 18. Msc Satellite Data for Sustainable Development (lanuary) (1)

19. MSc Sustainable Engineering: Chemical Processing (1)

Class includes bioeconomy.

(%) class compulsory for this MSc, optional for all others.
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Programme CE Class

Week 1~ Key principles of Circular Economy and bioeconomy

and the D Goals (SDGS).

Week 2 - Key principles of
Week 3 -
Week 4 -

Week 5 -

Week 6~ Bioeconomy principles, the BE-Rural and POWER4BIO European projects. Case study presentation: applications of
biogrouting in civil and geotechnical engineering.

Week 7~ Two talks: a) Beneficial reuse of dredged canaland harbour sediment and its contribution to CE. b) The circular
economy of plastic and its sustainability and the issue of microplastics.

Week 8-

Week 9~ Two talks: a) Extending product life through ~repair, and (Department  of Design,
and University of b) The role of carbon
capture and storage, and mine water heating in the circular economy.
Week 10 — Design for Value Workshop: Construct for Deconstruction  with Conscious Sequestration.

Key:Red —presentation by academic staff; —presentation byindustry contact

aTmm

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 witten, verbalized and transmitted to
others (eg. textbooks, power point slides, words a teacher says).

Tacit knowledge - is difficult to transfer to another person by speaking

or witing, like leaming to ride a bike.

Tacit knowledge has been described as 'know-how" — as opposed
to the explicit knowledge of know-that"  (facts). e i .. -

et ey

= 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
onaunique paper, including a 300 word sreview of the paper —“wouldyou
recommend others toread itand why?”. This isa resource for all students

touse (3% final mark). https://docs.moodle.org/311/en/Database activity

Assignment 2 Group coursework — create a new circular business model ora new
bioproduct (group report worth 47% of the final mark).

Assignment 3 Individual report evaluating self-transformation to wards su stainability and
circularity (worth 50% of the final mark).

A Assignments CE Class

Group work — create a new circular business or new bioproduct

This canbe done with students of any age. The added complexity for older students,
comesfrom the evaluation of the proposed new business of bioproduct.

1. Createa new business thatadopts CE principles to disruptthe sec tor. As anexample, one stud ent lastye ar th ough to f
a new company that she called “Circul ar Pizza” where a pizza delivery sewvice woul d use reusable b oxes (and wo uld
keep pizzas w arm), inste ad of the usual card boa rd boxes thaty ou throw aw ay as s oon as the pizzaarmives. Theidea
was that the pizza delivery sewvice would give the pizzato the costumer but take the reusable boxes away.

. Give rel evant title forco mpa ny/busin ess and ex plain clearly w hat this company s a bout and in wha tc ontext woul d

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 toat least two Sustainable Development Goals (SDGs)and their targets.

Giitical analysis looking at the new com pany in a systemic way — eg. how crea ting this compa ny may af fect othe r

companies (in a positive or negative way)and how new company may be affected by the context where it will run.

Evaluate how new biop rod uct or ne w circ ular busi ness will contib ute to env iro n men tal i mp rov ementt (e .g. red uction

of GHG Emissions, water consumption, waste, pollution, orvalorisation product cumently going to waste)

. Optio nally, a) com pare the new co mp any/busin ess with an oth er tradi tional ‘line ar' company that the CE c ompany you
create d mighth eis compe ting with. b} ev alua te social an d/or econ omic effects (e.g. c ould the new pro duc t/comp any
create more local jobs or improve the local economy? Would the new product/company  require a skilled workforce?).

w

&

w

L

~

= 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 <
inspectors of our OQ‘ A
. %
degrees have praised b L
this assignment. “Transformations” means transformation to sustainability
and atthe conference everybody wastalking about “self-
transformation”. You need to start with the “self”!

https :// www.trans formations community..or

e Assignments CE Class

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 canbe done with students of any age. The added for older
comesfrom the evaluation of the self-transformation.

10
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=

What tools to use to measure change?

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

Carbon emissions calculations kgCQ2e/time
Carbon Footprint (CO2e/kg)

Causal Loop Diagram

GHG Emissions (kg aCQ2/kg product)

Land Use (km2/kg product)

Meadows (1999) twelve leverage points |

Individual report evaluating
self-transformation towards sustainability and circularity

These are some of the tools /indices/measurements students used previously (but this
is not a complete list — for example reduction of micro plastics may be added too):

Assignments CE Class

Photos before and after

Plastic Waste (No.)

Price (£)

SDGs (and their targets)

Water Use, including virtual water (L/kg product)
Weight (Kg)

Check online calculators:

*  hitps://www.watercalculatororg
*  https://waterfootprin to

* https fin tco m/calculat or.asp
+  https

footprintwwf.o 2._uk/#

Individual report evaluating
self-transformation towards sustainability and circularity

This canbe done with students of any age. The added complexity forolder students,

comesfrom the

e Assignments CE Class

luation of the

Weight of Waste Generated per Food Item
during 21 Day Baseline Period (15/2/21 - 7/3/21)

—
-
e e

§orn s rin Gt
i

& foo I 1+

Takeavay etovers” I 7}
farans

Weight of waste genersted i grams (g)

Baseline study on
food waste done by
student before
transformation

. Create change.

ahs wN=

N @

B

not have a literature review section.

©

to collectthe data and measure change.

. Measure and evaluate the situation at the start.

. Measure and evaluate the situation as it evolves over time, up tillthe end ofthe time period
(importantto have several ime periods - data gathering cauld be daily orweekly).

Selectand justify the choice ofseveralways (ortools) to modeland measure change.

Critically evaluate how useful, accurate, robustwerethe ways (or tools) used to measure chenge
(based on the work done and in literature review).

Two causalloop diagrams needed ofyour own system:one for the startand one for the end.
You are doing a self-transformation and trying to determine how "you" can make a difference.
Importantto evaluate whatdoes the change thatyou achieved (forone person in a few weeks)
mean if extrapolated to a longer time period and/or more people.

Although references should be used to add robustnessto the analysisdone, the assignment must

Avery importantsection is the methodology as you need to explain and justify the methods used

10.Appendices may be needed to supportthe calculations doneand data collected.

Individual report eval

A Assignments CE Class

uating self-transformation towards sustainability &circularity

Causal loop diagrams done by one of the students on food waste
d elne % (Change

1550ml

Food waste Water reduction

Individual report evaluating self-transformation towards sustainability &circularity

Students are asked to use photos to present evidence of change
To be done in a robust way: with notes explaining w hatthe photo shows; all photos stating locati on, date and
time (date must be verified by photographing newspaper or phone or ipad with date next to subject) and
orentation  (if relevant). Scale isimportant when comparing photos at the different points in time.

Plastic packaging

Bulk cooking & meat to vegetarian

Impact my systems interventions have had on the

Sustainable Development Goals
Organised by impact from highest to lowest

SDG impactson

food waste self-
transformation

done by student

11
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Class “Independent Study in Collaboration with Industry”

Students carry out projects of interest to industry contacts. There
are no lectures. Class is the project, and students write a report for
industry and present a poster.

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.

Class “Independent Study in Collaboration with Industry”

Posters that student do are presented at Engage with Strathclyde eventsin May every year
check thisyear’s event here: https: //www.engage.strath.ac.uk/event/782

In 2021 the poster event was an online event, so you can see all the
posters for the industry project in here:
https://www.engage strath.ac.uk/image vote.ph

Engage with Strathclyde events-
https//www.engagestrath.acu

Checkthe “Images of Research” -
https://www.imagesofresearch.strath.ac.uk/
2021/gallery.php

Images of Research 2021:
Forging sustainable futures

Images of Research 2021 Gallery

Images of Research showcases University of
Strathclyde’s research of staff and studentsto the — Empoweringpeople
publicand industry.

Successful entries feature as part of an interactive
year-long exhibition and then on to a number of
art galleries, museums and public spaces.

This guide to creating image and text explains the process:
https ://www.images ofres earch.st rat h.ac.uk/ hints. htm

Awarding Sustainability Excellence
G ree nA-G OVXQ Since 2004

Established in 2004, the Green Gown Awards recognise the exceptional sustainability
initiatives being undertaken by universities and colleges. With sustainability moving up the
agenda, the Awards have become ished as the most presti ition of best
practice within the further and higher education sector.

International Green Gown A s — 2021

Finalists

Wo ar deighied o rovei e st of i 2021
InimatonslGreen Gown Awerce. We nive 51
Fiaiat o 23 countis rom around o work

The winers wilbe amnounced on on 7y 2021 a5
part o tho Unte Natons H Lovel Posical

oen P out e s
The Intrnatonsl Groen Gown Awards ar endorsed
by e suoponcs
o

News
Student's idea has oil & gas firm's PPE waste problem u et e
covered idenifyopportunites o educe waste

raining centres where they coul be sed as imsulatonayers during

Louise said: “The verall re not damaged buta bitwor out or may.
have old banding on them o they can il i new lease of e
Soule they might not besuitabl oruse for thelroriginal purpose.
ofsafetyand protecton, they can be used 35 undergarments or
insulation yersin fire o searescue safety aining scenarios”

Better option

Big idea -covenalls could TechnpFMC ecumsthe ol cveralls o ts suppler RossSafety &
not be reused for primary SIS Hhoremorethecomparysbrandngthensend e o

WalningGroup, ncluing e ReyOnNute il
pumose of safety (fre g

protection)  but could be

re-used as an insulation

layer, after removal of https :/ / www.s trath.ac.uk, trathc Iy
company logo. Studentsideahas oilgas firms ppewas teproblemcovered/

Award winning schools

Eco-Schools  hiesi//www.ecoschools global

Eco-Schools Is the largest global sustainable schools programme - it starts
in the classroom and expands to the community by engaging the next
generation in action-based learning.

BULGARIA

Bulgarian Blue Flag Movement 56 000 70

Buarapcko Jlsuxerue "Cun dnar”
National Operator: Petya Yordanova
Mail: petya_j@yahoo.com

ROMANIA

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

Mail: cdgro@gmail.com

Countries

LATVIA POLAND
Note: North Macedonia does not
FEE Poland
FEE Latvia olan § i have a National Office listed here:
Vides izgitibas fonds Fundacja dla Edukacji Ekologicznej hittps // www.ecos chools global/n
National Operator: Daniels Truksans National Operator: Agnieszka Pabis ational-offices
Mail: ekoskolas@videsfonds.lv Mail: jarosl; g/ m
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Any comments or
qguestions in the
chat?

'BE /Rural
‘/

https:// be-rural.eu

EMPLOWENT  TURNOVER  VALUE ADDED

(3 [ = 5
.
g

FOOD, BEVERAGES
AND OTHER AGRO-MANUFACTURING

u BIO-BASED TEXTILES
WOOD PRODUCTS
AND FURNITURE

s
&

BIO-BASED CHEMICALS AND PHARMA -
CEUTICALS, PLASTICS AND RUBBER
LIQUID BIOFUELS

BIOELECTRICITY

I3
2

14
4

S

S
3 3

economy Jobs by Sector (2015)

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

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

Soure &

Updated Baxommatratey. DretadeGenad b Resexch a imotion
bt 2038

Strumica,
North Macedoria

Approximate scale

17:15-17:
+ Short pollabout Day 2 of thesummer schod
+ Q8&A, summaryday 2,and linkto day3

rogramme

Break(15:30 ~15:45 CET)

15:45-17:15 CET

* Workshop on teachingbioeconomyin each of thefiveinnovation regions,
grouped by countryand language

0 CET

Vidzeme and Kurzeme, Laf

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 ,
specifically the sustainable use of underus ed and low-value fish speciesin th
lagoons.

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

Stara Zagora, Bulgaria: focus on new technologies for the application of
inthe cosmetics and phamaceutical industry, combined with

tourism actiy S,

Stumica, North Macedonia: focus on the use of , specifically
the by-production of organic materials from agricultural activities, as a source of
energy for domestic and industrial purposes.

Output 2 - Power pointslides for presentations with notes for teachers

Power point slides on:

BE-Rural Educational Materials

1. Whatis the bioeconomy: opportunities,
challenges and solutions

2. Key principles of sustainability and

links tobioeconomy

Intro to the Sustainable Development

Goals (SDGs)and their links to

bioecor

w

4. Key principles of the Circular Economy
and links to the bioeconomy
Agriculture and the bioeconomy
Forest bioeconomy

attne batom
orosontatn irtoguces o

ssing nerbs and producing essenial
macoutcal ndustis.

sido and tis st s, thro
Snowi ske between 11 and 22
' of amount of sxpanation.

ehers
Explai o sauckura of th lctur o studons o s he scans
on wnat il be covered

Thelcture provides informaton on e processing of essential.
uea n e o

o and heroe for asmatics ndustay and gives.
Some examples of how these are urrntl beng used. Lnks

Bioeconomy inthe fisheries sector

© oo

New technologies for processing

which craatng boaconomies n ess ndusines bring

herbs and producing essential ails
for cosmetics and phamnaceutical
industries

Awlble in Bgish, Bulgrim, Lawan, Masionia, Polish and Romnim

(@lin hee https/berurd aifrsoures)

Biomass is the physical
basis of the bioeconomy

The bioeconomy makes use of may
different biomass resources, from
crops to forests to microorganisms.
Without these feedstocks, there
would beno bioeconomy.

Bio-based - Derived from biomass

Biomass - The biodegradable fraction of products, waste and residues frombiologicd
origin from agriculture, induding veyetal and aimal substances, from forestry and
related industries, fisheries and aquaculture, as well as the biodegradable fraction of
waste, including industrial and municipal waste of biologtal origh

Bio-based product or bioproduct - Product wholly o partly derived frombiomass

Bioeconomy or Bio-based Econ omy - The sustahable prodiction of biomass and
the converson of biomass into value added prodicts, such as food, feas, bio-baed
products and bioenergy. It includes the sectors of agriculture, forestry, fisheries, food
and pulp and paper production, as well as parts of chemical, tiotechndogical and
energy industries

Biotechnology - The application of science and tehnologyto livhg organisms, as wdl
as parts, prodwts and models thereof, to alter Iving or non-liing materials for the
production of knowledge, goods and services

Bio-based sector - The sector that incorporates busiresses and assodations thatself-
identify as bio-based or bioeconomy (Leipold and Petit-Boix, 2018)

Sources:
Eiropen (nd),
hitp s /fin o e p dit. & e rcp e b sco nomy o ssary en
Bobmed seta -P asptives o rqen o Gemm
stdholders. JoundofQane faduwton20: W51,

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

feedstocks (or raw materials)

¥ Seeking novel ways to maximise
potential of biological resources

Forestry sector Fisheries & aquaculture sedor
Animal Flax + Bamboo Post- + mico and macro +  crustaceans
produce Grapes + Bark consumer algae (also (including  by-
Animal Grass ) .

e + Branches wood potentially ~beach- products: shrimp
manure u - Black Softwood castalgae) tails, crab shells),
Apples Miscanthus e
Bean Mushrooms liquor + Sawdust * water plants (also + shellish (including
Varieties Olives - Cellulose  + Stumps from aquaponics) by-products:
Beries Onions -+ Hardwood + Wood + fish (including low-  scallops shells,
Barley Potatoes - Lignin pellets grade fish and fish mussel shells),
Beeswax Rapeseed - Leaves by-products: + other invertebrates
Beet Rice bones, skin, oils, (including  jellyfish),
Canola Rye h i i
Conol: B wer eads, viscer, provided they are
Coffee beans = Tomatpes tails, fins, scales, sustainably
Com/maize Tobacco mince, blood, fish produced.

Citrus fuits Wheat excrements)
Dairy Whey
produce
Bio-based Industries Consortium (2019), Examples of bi feedstocks fttps uropa.euy glosary/feedsock e

reduced use of
Tossbosed
row materils

The circular flow of bio materials

v

v

v

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

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

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

Indirect waste is as an opportunity  and a resource.

Wright, A., 2019 Sientists aound theworldare turn g ayiculturd
waste into'food pategngand sincreproduts. GremBiz.
b b aound.world e

Biovale. 2020. The . hitps 3/ /www.biovale.org/the

Wtefood |

“# Seeking novel ways to maximise
potential of biological resources

" Seeking novel ways to maximise
X potential of biological resources

Coffee waste

https://revive-eco.com

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

Coffee waste

Soil conditioning

/)
N [/

Low value \&

Logs for buming
Attps w0 ban o moffeslogs/

=% Seeking novel ways to maximise

=% potential of biological resources

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

hitps://revive-eco.com i

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

This is a

the grass into juice and fibre.

that separates

The canbe tumed into a diy proteinsich 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 can be processed into a sustainable
altemative to synthetic fertiliser or used as a more
efficient supply of fuel for anaerobic digesters.

This technology ~ aims to

Physorg (2019) Irdnd’s first gasfed  biordinay Physorg, 15 M3y2019.

19.05:irdnd gacf aibiordin ay ol famershtm
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Seeking novel ways to maximise
potential of biological resources

Bio-innovation in the Fisheries & aquaculture sector

Ooho!

Waer you can cat

Innovative packaging design made of seaweed

Water you can eat!

For example, Ooho! is an edible and tasteless
sustainable packaging made from acombination of
brown seaweed andplants.

In 2019, London marathon runners weregiven edible

seaweed pouches filled with asports drinkinstead of
plastic bottles.

== Seeking novel ways to maximise

potential of biological resources
Bio-innovation in the Forestry sector

Suitable for decentralised use on a smallscale, thus creating new income streams

To anew biocomposite material canbe pressed
and moulded into different shapes. This new
bioproduct  uses mycelium as a bonding agent
for the biomass particles (e.g. sawdust).

From asimple and flexible pyrolysis solution to produce
biochar, oil, solid fuels and syngas from biomass  residues

Biogreen®

http:/ /www_biogreen-ene co My
hittp://www.sp awn foampt/en o rod uds]
Pyrolysis = themal decomposition

of materials at high temperatures in
an inert environment.

Thee earpls ad memy more an be found in: Colmorgm, F.
Khavga C.(2019): Smdl-sde technology options for regond

bioenomies BERurd Projet, hitps/berud.ai/

== Seeking novel ways to maximise

allenges: Resource

potential of biological resources

Bio-innovation in

Technologies

Supercritical  Fluid Extraction (SFE) using CO2
as the solvent can gaina high yield of
extraction from herbs atlower temperatures

Bioproducts

Herbal Cosmetics Bioproducts

This has less hamful environmental ~ and Bielenda Algae Face Mask -100% brown algae extract

health impacts than organic solvents. (Aiginate). Algal blooms removals as possible source = |
1

material.

Essential Oils in Cosmetics Products

Gdynia Baltic Collagen ‘Exclusive Crean? -Uses
freshwater and saltwater fish skins to retrieve natural
collagen. Thus reducing fishery waste whilst creating a
demmatologically ~advantageous ~ product

2

Knowledge on biomass production, availability and use is key

Measuring biomass availability isimportant 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 Bioecomomy Consultants (2018), Big Economy Challenges - PART 2. https ://www.nnfcc.co.uk big:

Biodiversity assessment

Projects need to think ab net

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

1. Identify major constraints, high risk areas, and significant impacts on biodiversityand ecosystem
services at theoutset, seeking alternatives to avoid them. Only when impacts areunavoidableshould
measures to minimize, restore, offset biodiversity loss, and compensatefor lost ecosystem goods and
services be addressed.

. Use appropriate local specialists with explicit Terms of Referenceand integratesocial, economicand
biodiversity considerations. Assess indirect,inducedand cumulative impacts on biodversity as well as
direct impacts; these impacts are often moreharmful than direct or“foctprint” impacts.

3. Engage with interestedand affected parties—includingindigenouws peoples—toidentifyand evaluate
impacts and to determinehow traditional knowledgeand local cultural practices can contributeto any
biodiversity initiative.

4. Take a precautionaryapproach when baselineinformation is poor, or thereis uncertainty about impacts
or theeffectiveness of mitigation. Good monitoring, research and adaptiveresponses arecrucial for
managing impacts on biodiversity.

5. Seek to makea lastingnet positive contribution to biodversity consewation in theaffected area
through interventions beyond “ro net loss.”

~

Brownlic S (2013), IAIA fat tips No. 5 - Biodivarsity Asessment.  Intanationd Asocation for Impat Assesment (IAIA). hitps/fwwwidaorg/ fasttipsphp.

outcomes
Impacts on
Natural
+ | Habitats
Contributio
Break-Even
Point
Restore &
Offset
Impacts
- L > Net positive outcomes
No net loss{ Minimize
Impacts
Avoid
NP1 Allince (2015). Net Positivelmpat for biodiversity:
Impacts e onaion e Glnd, Susimd: 1UEN
hy te/de il & firport fdownioad

Shp_mnsaaion 012016 1 pdt
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gation hierarchy

When considering negative impacts, the mitigation hierarchy must be always considered Bioeconomy and climate change mitigation

Preventive Remediative . e
“Bioeconomy offers great opportunities to

Restoration realising a competitive, circularand

« SteSelecion * Physical controls « Re.establihing * Restonation offses sustainable economy with a sound industrial
+ besign + Operational ool e * enediossofse base thatis less dependent on fossil carbon.
o Scheduiing . )
« Re-establshing
ecosystem services A sustainable bioeconomy also contributes
I on “Vesl 4 toclimate change mitigation, with oceans,
) forests and soils being major carbon sinks
h Source: CSBI (2015) and fostering negative CO2 emissions.”

The mitigation hierarchyis atoolto prevent thenegativeimpacts of development projects. And, if prevention
isnot possible, then to remediateanyimpacts. It has a sequenceof four key actions—avoid, minimize, restore
and offset. Avoid is themost preferred action and offset is theleast preferred one.

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

Bell, 1, Paula, L, Dodd, T, Németh, S, Nanou, C, Mega, V.& Campos, P (2018) EU ambition to build the world's leading

CSBI (2015). A qosssator guidefor inplamnting the mitigation higarchy Prpaa bythe Biodivesity Consultmoy on behdf of IPIECA, ICMM md the y . . . " . ) .y
Eudtor Pandnle Asodsion: Carbridg UK. (unmay. whith lndud@tha digan How adidle. In Bgith, Iaran, Fad, Rusdm md Hmi,) bioeconomy: Uncertain times demand innovative and sustainable solutions. New Biotechnology 40: 25-30.

/\ Day 2 outline programme
\ B‘E-Bural 14:00-15:30 CET
—4

https :/ / be-tural.eu

Any comments or
questions in the
chat?

Break(15:30 —15:45 CET)

17:15-17:30 CET
+ Short pollabout Day 2 of thesummer schod
* Q8A, summaryday 2,and linkto day3

= Day 1 Mini-Snowball discussion - Day 2 follow-up discussio

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

In Day 1 of the Summer School, we discussed the followingin small
groups: How will you implement the teaching of bioeconomy in your
school and country?

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 We are going to group you by country and language, and we are happy

country), what would be the best ways for bioecdnomy leaming to be for you to discussinyour own language.
integrated in school teaching?”
You can write your thoughts either in English or in your own language (s

we will then translate to English).
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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: Howto incorporate the teaching
of bioeconomy in schools?

B: Where best toincorporate the
teaching of bioeconomy in different

Subject teaching.  Extra cumicular PR i—
Workshops creating  activities, like G [E—
or using new school clubs. Design Entrepreneurship

materials.

STEM = Science, Technology, Engineering, Mathematics

Day 2 follow-up discussion

Reporting from the groups

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

A: Howto incorporate the teaching
of bioeconomy in schools?

B: Where best toincorporate the
teaching of bioeconomy in different

Subject teaching. Extra curicular i iz
Workshops creaing  activities, like @t E—
or using new school clubs. Design Entrepreneurs hip
materials.

BE-Rural
™/

=

https :// be-rural.eu

ay 2 outline programme

14:00-15:30 CET

Break (1530 —15:45 CET)

15:45-17:15 CET

17:15-17:30 CET

* Q8A, summaryday 2,and linkto day3

S T What to do before Day 3

Check these two documents
5 —

@7 summiT 2020

How to shape education for a sustainable
circular bioeconomy?

m the GBS2020 Workshop on Education, taining &

bty lift-bbi.as/download /02 fatshe e gi

1/03/Reort Worlshop _afucaion GB 2020.pdf

CheckBE-Rural bioeconomyeducational materials
and other BE-Ruralresources in

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

Both of these are available in Bulgarian, English,

Latvian, Macedonian, Polish and Romanian:

BLCOME FO
1‘%( %R((Z’lw’!

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

O T
Ready-made lessons for students ages 12-19

CLASSR!
>\/ STEM Wholelom oure fortrm s of 11-44, 16-16 ma 16-5n
“Set

I D tan Red: Deig md Tehnology fora Cirala Konomy .

https://circularclas s oom.com

https:/ temorg 2

What to do before Day

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

This is their answer:
“One mesponse is that the circular bioec onomy is something that applies to most fields in STEM and business
Susta ina bility and the circ ular bioecono my cannot be rele gate d to their own fields of study. For instance, by first
understan ding its p rinci ples, a studen tcan quickly understandhow the study o fche mistry can focus on su bfie Ids t hatca n
lead tone w bio -based ¢ hemica Is t hat replace pe tro leum in plastics. The tech nolo gies we ch oose matter. Educa tion in the
circular bioeconomy incoporates  STEM  disciplines into our renewable natural resources.

In physics and math classes, one wa y to contextualize lessons is to in vestigate how a mass tim ber building o fle 1s na tura |
insulation by focusing on the hea t losses of bio-based and non e newable buil ding mate rials. Lessons might also be
inter disciplinary, combining fields of biology, chemis try, environme ntal science, engineer ing, sta tistics, and
entrepreneurship, suchas 3-D prining abio-based plastic created from potato starch.”

Smith, Rand Rudnicki, M (2020), Global Environmental Issues and the Circular Bioeconomy. The Science Teacher, 87 (8):
10-11. hitps://www.nsta org) prilmay-2020/global d
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Day 3 outline programme

14:00-15:30 CET

Introduction  to Day 3 of the Summer School. Introduction to IBioIC —who we are, what

we do (Rachel Moir, Skills Programme  Manager,
Scottish Bioeconomy Strategy &its context in a
plus Q&Awith speaker

Engagement strategies with STEM (Graeme Rough, Head of STEM programmes, ~Scottish

Schools Education Research Centre) — plus

Break(15:30 ~15:45 CET)

15:45-16

Leaders in Science Programme (D JoSadler, Leaders inScience Founder & Chancellor's
Fellow, University of Edinburgh) — plus with speaker

Social Mobility Foundation and STEM (Speaker

16:55-17:30 CET

Fill feedback survey about Day 3and summer school overall
Final Q&Aconsidering content ofthree days ofthe summer school
Close (Rachel Moir, IBiolC and Dr ElsaJodo, University of Strathclyde)

Slides usedin Day 2 — 1 June 2021

' BE-Rural
w/

1BiolC) — plus ith speaker —4
school setting (Debbie McCreath, IBiolC) —

with s peaker

TBC) — plus, with speaker

Questions

and Discussion
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