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

Day 2 - Tuesday 1 June - 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 João, University of Strathclyde, Scotland

https :/ /be-rural.eu	

In	zoom,	
rename	your	
name	as:

Name	(Country)

Day 2 outline programme
14:00	–15:30	CET (1-2.30pm	UK	time)
• Welcome	 back	 from	Dr	Elsa	João	and	the	University	of 	Strathclyde	
• Introduction	to	Day	2	of	the	Summer	School
• Summary	of 	Day	 1	of 	the	Summer	School
• More	about	the	BE-Rural	Project	and	the	dif ferent	working	packages
• Key	principles	of 	circular	economy	

Break	(15:30	–15:45	CET) (2.30-2.45pm	UK	time)

15:45	–17:15	CET (2.45-4.15pm	UK	time)
• 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	f ive	innovation	regions,	

grouped	by	country	and	language

17:15	–17:30	CET (4.15-4.30pm	UK	time)
• Short	poll	about	Day	2	of 	the	summer	school
• Q&A,	 summary	day	 2,	and	link	to	day	3

https :/ /be-rural.eu	

In	zoom,	
rename	your	
name	as:

Name	(Country)

Welcome back!

Dr Elsa João
(elsa.joao@strath.ac.uk)

Senior Lecturer, Department Civil and Environmental 
Engineering, University of Strathclyde, Glasgow, Scotland
https :/ /www.strath.ac.uk/engineering/civilenvironmentalengineering/

Director MSc in Environmental Entrepreneurs hi p and
MSc in Sustainabilit y and Environmenta l Studies, that 
accept students from all backgrounds.

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

The Univers i ty’s Stra tegic Plan, Vis ion 20 25, pu ts
sustainabili ty a t its h ear t a nd makes a clea r co mmi tm en t
to delive r against t he SDGs across all areas of act ivity ,
including research, teaching and operational matters .

https :/ /www.strath.ac.uk/workwi thus/cen tr efo rsustain able devel op men t/

Virtual 3-day summer school

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

Virtual 3-day summer school

At	the	end	of	each	day	there	is	a	short	survey for	attendees	to	fill	in	- important	for	the	CPD	
(Continuing	Professional	Development)	certificate of	the	participation	in	summer	school.

Using zoom

1.	We	will	use	polls 2.	We	will	use	the	chat	function

3.	Can	raise	hand 4.	We	will	use	
breakout	groups

(Poll	 result	 at	the	 s tart	 of	day	 1;	 n	=	95)

[Notice	green	button	to	
share	screen,	if 	needed	
in	group	discussion]
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Summer School Speakers Summer School Attendees

Total	of	294	people registered! (Poll	 result	 at	the	 s tart	 of	day	 1;	 n	=	95)

Peopl e w ho a re no t teach ers i nclu ded resea rche rs ,
advisers to Mi nis tr y o f Agric ult ure, Ph D stu den ts , an d
bioeconomy policy experts .

Summer School Attendees

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

59%

41%

78%

22%

75%

25%

58%
42%

• Day	1	we	covered	key	principles	 of	bioeconomy,	
sustainability	 and	SDGs.

• Day	2	we	will	 cover	key	principles	of	circular	economy

What we covered on day 1

5.	We	also	discussed	 how	bioeconomy	
learning	 can	be	integrated	 in	school	
teaching	– to	be	continued	 today!
In	day	1,	37%	of 	you	thought	that	the	best	
thing	about	the	summer	school	was	the	
interaction,	exchange	 of 	opinion	&	group	work!

1.	About	bioeconomy 2.	About	bioproducts	 3.	About	weak	vs	strong	
sustainability,	 and	UN	SDGs

Videos 	 have	 subtitles 	 in	your	 language
h ttp s://www.b io -b ased -so lu tion s.eu /#/

https :/ /dashboards .sdgindex.o rg/ma p
Check	 SDG	 &	targets 	 around	 the	 world

https :/ /be-rural.eu/resou rces/

4.	BE-Rural	educational	 materials	 in	Bulgarian,	 	
English,	 Latvian,	Macedonian,	Polish	 &		Romanian

Output	 1	- Review	 of	 100	 exis ting	 free	 online	
educational	 resources

Output	 2	- Power	 point	 s lides 	for	 presentations 	
with	 notes 	 for	 teachers

Output	 3	- Workshops ,	 quizzes 	 and	 games
Output	 4	- Proposed	 extracurricular	 activities 	

(e.g.	 school	 clubs 	or	 societies )

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.

Workshop and Card Game 
“ Business Match”  Game “Sustainability 

and SDGs Heatwave” 

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

Available	 in	Bulgarian,	 English,	 Latvian,	 Macedonian,	 Polish	and	
Romanian	 (all	 in	here:	 https :/ /be-rural.eu/reso urces/ )

What we covered on day 1

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

https://www.youtube.com/watch?v=H8XODAJAmmg

From	
this…

To
this…

Video	 2:55	 minutes
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What we covered on day 1

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

What	is	this	brick	made	of?	

Discuss	in	small	groups	and	
then	write	in	the	chat

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

What we covered on day 1

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

What	is	this	brick	made	of?	

Is	made	of	mycelium.

https :/ /youtu.be/HcSgOzwdIsoht tps :/ /y
outu.be/HcSgOzwdIso (Video	 1	min)

https :/ /www.youtube.com/watch
?v=IHhVpXCpTA0 (Video	3:46)

h ttp s://www.b ri tmyco lso c.o rg.u k/ edu c ation /r es
ou rces-and -materials /p rim ar y-s choo l -

ou tdoo r/ou tdoo r-activi ty-3 -makin g-a-m y cel iu m

Q&A

Any comments or 
questions in the 

chat?

Day 2 outline programme
14:00	–15:30	CET (1-2.30pm	UK	time)
• Welcome	 back	 from	Dr	Elsa	João	and	the	University	of 	Strathclyde	
• Introduction	to	Day	2	of	the	Summer	School
• Summary	of 	Day	 1	of 	the	Summer	School
• More	about	the	BE-Rural	Project	and	the	different	working	packages
• Key	principles	of 	circular	economy	

Break	(15:30	–15:45	CET) (2.30-2.45pm	UK	time)

15:45	–17:15	CET (2.45-4.15pm	UK	time)
• 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	f ive	innovation	regions,	

grouped	by	country	and	language

17:15	–17:30	CET (4.15-4.30pm	UK	time)
• Short	poll	about	Day	2	of 	the	summer	school
• Q&A,	 summary	day	 2,	and	link	to	day	3

https :/ /be-rural.eu	

Bioeconomy	 in	a	rural	setting

Video	 from	 Iceland	 (2	 minutes 	 and	 52	seconds):	 https :/ /youtu.be/ JfLNRr2lFcg?lis t =UUY-fr t3 uTqg VZW- DLjoo 5b A
Languages	 for	 sub-titles 	 for	 video	 include: Bulgarian,	 Latvian,	 Macedonian,	 Polish	 and	 Romanian

Bioeconomy	 is	very	important	for	local	feedstock	producers

Video	explains	 how	focusing	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.	

About the BE-Rural Project

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

BE-Rural supports
… regional s takeholders in 5countries :

• Bulgaria: Stara Zagora

• Latvia: Vidzeme and Kurzeme

• North Macedonia: Strumica

• Poland: Szczecin and Vis tula Lagoons

• Romania: Covasna

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.

This	 includes	
educational	 activities	

and	resources.
https :/ /be-rural.eu/ innova tio n- regio ns/

Covasna, 
Romania

Stara Zagora, 
Bulgaria 

Vistula Lagoon, 
PolandSzczeci Lagoon, 

Poland

Kurzeme, 
Latvia

Vidzeme, 
Latvia

Strumica, 
North Macedonia 

Approximate scale
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Regional & country facilitators 

Dr Carmen	 Pauna
pauna_carmen@ipe.ro

Main	 BE-Rural	 Contact

Emilija Mihajloska
emilija.mihajloska@sdewes .org
sdewes .skopje@sdewes .org

Martin Stoyanov
martin@bia-bg.com

Dagnija Lazdiņa
dagnija.lazdina@silava.lv

Marcin	 Rakowski
mrakowski@mir.gdynia.pl

About the BE-Rural Project

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

BE-Rural	 conceptual	 framework

BE-Rural’s key	principles	of	participatory	bioeconomy	development:
• Co-creation:	 Facilitating	 the	 active	involvement	 of	 a	broad	 spectrum	 of	

s takeholders 	 and	 citizens 	 in	the	 development	 of	s trategies .
• Openness 	 &	 Inclus iveness:	 Ensuring	 that	 all	relevant	 s takeholder	 groups 	 will	

have	 the	 opportunity	 to	 engage.
• Sustainability:	 Des igning	 a	bioeconomy	 that	 promotes 	 the	 sustainable	 use	of	

agricultural,	 forest	 and	marine	 ecosystems.
• Transparency:	 Documenting	 and	 evaluating	 all	participatory	 activities .

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

• 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	 bas is

Qu in tu p le	Hel ix	 Ap p ro a ch 	a s	a p p l ied 	 in 	BE-Ru ra lhttps :/ /be-rural.eu/resou rces/

BE-Rural makes use of existing experiences:
• National and regional bioeconomy s trategy-building processes

• Dialogue/consultation, co-production of knowledge, citizen participation in 
decis ion-making

• The EU’s  Smart Specialisation Strategy approach

• Identifying and reaching agreement on regional s trengths  (“Entrepreneurial 
discovery process”)

• EU Rural Development Policy

• E.g. bottom-up development involving the local population: LEADER and 
Community-led Local Development (CLLD)

Knowledge exchange and 
capacity building

Learning from good practice examples from across the EU:
• Germany: Baden-Württemberg’s  Sus tainable Bioeconomy Strategy
• Spain: 

• Catalonia’s  Biolab Ponent, a rural Open Innovation Living Lab
• Tajo-Salor-Almonte’s (TAGUS) Smart LEADER approach

• Finland: Oulu region’s  Bioeconomy LEADER Tour
• Scotland: Scotland’s  Indus trial Biotechnology Strategy

https :/ /be-rural.eu/resou rces/

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

2 3

v Target	 groups
Mainly	 entrepreneurs/own ers 	 of	 bioeconomy bus inesses 	 or	 innovators 	
operating	 in	the	 OIP	 regions ,	 but	 also	science		and	 	academia,	 investors 	 or	
decis ion	 makers .	
Content

• Summary	 previous ly	 assessed	regional	 context	 and	 technological	 options 	 	
• Indications 	 on	 the	 process 	 of	 bus iness 	development	 including	 selection	 of	

involved	 s takeholders 	 and	 timeline
• Specific	 guidance	 on	the	 exercises 	to	 be	 carried	 out,	 including	 assessment	

templates 	

Impulse	 and	guidance	 document	 to	 prepare	 the	 relevant	 BE-Rural	 Open	
Innovation	 Platform	 (OIP)	 stakeholders for	 the	 development	 of	 specific	bio-
based	 business 	 models in	the	 regions 	 and	 the	 analys is 	of	 market	 potential.	 You	
find	 it	 here.

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

https :/ /be-rural.eu/resou rces/

Handbook on regional and local bio-
based economies

v Target	 groups
decis ion-makers ,	 	investors ,	 	farmers ,	 	foresters ,	 	landowners ,	 	small	 	
bioeconomy	 	industries ,	 	science		and	 	academia,	 civil		society	 	representatives

v Content
• Bas ics 	about	 the	 regional	 bioeconomy	
• Options 	 for	 the	 use	of	 biomass 	 in	a	 regional	 bioeconomy
• Bus iness 	 models 	 for	 a	 regional	 bioeconomy	
• Sustainability	 impacts 	 of	the	 bioeconomy

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.

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/resou rces/
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Day 2 outline programme
14:00	–15:30	CET (1-2.30pm	UK	time)
• Welcome	 back	 from	Dr	Elsa	João	and	the	University	of 	Strathclyde	
• Introduction	to	Day	2	of	the	Summer	School
• Summary	of 	Day	 1	of 	the	Summer	School
• More	about	the	BE-Rural	Project	and	the	dif ferent	working	packages
• Key	principles	of	circular	economy	

Break	(15:30	–15:45	CET) (2.30-2.45pm	UK	time)

15:45	–17:15	CET (2.45-4.15pm	UK	time)
• 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	f ive	innovation	regions,	

grouped	by	country	and	language

17:15	–17:30	CET (4.15-4.30pm	UK	time)
• Short	poll	about	Day	2	of 	the	summer	school
• Q&A,	 summary	day	 2,	and	link	to	day	3

https :/ /be-rural.eu	

European Bioeconomy Strategy

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

Eu ropean 	Commission 	(2 018 ), 	A	sustaina ble	B io econ omy	 for	Euro pe:	stren gthen ing	 the	con nection 	between 	economy,	 society	and 	
th e	en vi ro nmen t.	Up dated 	Bioeco nomy	Strateg y. 	Di recto rate-General 	fo r	Research 	and	 Innovation.	October	20 18.

h ttp s://ec.eu ropa.eu/research /b ioeconomy/pdf/ec_b ioeconomy_strategy_2 0 18 .pdf

With the new bioeconomy strategy, the European Commission supports initiatives atnational
and regional level to develop an effic ient and sustainable bioeconomy, and this includes
providing guidance on howbest to operate the bioeconomy within safeecological limits.

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?

Waste	is	a	resource	in	
waiting!

What is the circular economy?

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

It is the opposite of a throwaway 
society.

Image used: https ://c ommuni ty .materia l trader.c om/c ms /wp-c ontent/up loads /2019/02/l inear-v s -rec y c l ing-v s -c i rc u lar-ec onomy -doodle.jpg

What 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:
https://www.ellenmacarthurfoundation.org/explore/the-circular-economy-in-detail
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What is the circular economy?

Re-thinking Progress: The Circular Economy 

https://youtu.be/zCRKvDyyHmI
(video 3:48)

Note :	Choo se	“Au to -tran slate”	 to 	get	
sub ti tles	 in Bu lgarian ,	 Latvia, 	 Macedon ian ,	

P o l i sh , Roman ian 	and 	o ther	 lan guages.

Motivation for circular economy

Circular		Economy	Gains
• Net	economic	benefit	of	€1.8	trillion	by	2030 (7%	GDP)	(MckinseyCentre	
for	Business	and	Environment,	2015,	A	circular	economy	vision	for	a	competitive	Europe) .	
https://www.mckinsey.com/business-functions/sustainability/our-insights/europes-circular-
economy-opportunity

• 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

Motivation for circular economy Circular Economy in Europe

https :/ /circulareconomy.eur opa.e u/pla tfo rm/e n

http:/ /circularhotspot.p l
Circular catering services from Pļaviņas
in Latvia - https :/ /www.plavinunovads .lv/ lv

Ellen MacArthur Foundation

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 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 MacArthur Foundation was established in 2010 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, government and academia. 

https://www.ellenm ac art hu rf ou nd atio n. or g

I l l us t r at i on:  Chr i s  I son/ PA

Butterfly diagram

What is  
hidden 
behind here?
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Butterfly diagram

(a)biological nutrients, 
designed to re-enter 
the biosphere safely 
and build natural 
capital.

(b)‘technical nutrients ’, 
designed to c irculate 
at high quality 
without entering the 
biosphere.

Industr ial Ecology or  Industr ial 
Symbiosis - turn ing one industry 's  by -product 

in to  another indus try' s raw materia l Cradle to Cradle

(a) (b)

Industrial Symbiosis

http://www.corporateecoforum.com/kalu ndbo rg-wo rlds-first -fully-f unctional -indust rial-sym biosis/

Located 110 km (68 
miles) west of Denmark’s 
capital Copenhagen, 
Kalundborg is a c ity with 
a population of 16,343 (1 
January 2015) and home 
to world’s first fully  
working industrial 
symbiosis (check artic le 
written on 29 Aug 2016).

Butterfly diagram

What is  
hidden 
behind here?

Write	in	the	
zoom	chat

Butterfly diagram

“Think again” Circular Economy

1. Think again recycling

https://youtu.be/RX14rA-ty lo

(Video 0:57 min) Note :	Choo se	“Au to -tran slate”	 to 	get	
sub ti tles	 in Bu lgarian ,	 Latvia, 	 Macedon ian ,	

P o l i sh , Roman ian 	and 	o ther	 lan guages.

“Think again” Circular Economy

2. Think again design
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“Think again” Circular Economy

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

CE Business Models

Hire and Leasing
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/)

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

https :/ /www.zerowastescotland.o rg.uk/con te nt/wha t-a re -circula r-ec ono my- bus iness - mo dels

CE Business Models

Incentivised Return
Offering a financial or other incentive for the return of ‘used’ products. 
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 s ite.

Collaborative Consumption/Sharing Economy
Rental or sharing of products between members of the public or 
businesses, often through peer-to-peer networks.

Long Life
Products designed for long life, supported by guarantees and trusted repair 
services.

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

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).

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

Ghisellini, P., Ciala ni, C. a nd Ulgia ti, S. ( 2016 ). A revie w on ci rcula r econ omy: The ex pecte d t rans iti on to a bal ance d

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

CE Macro, Meso &Micro Levels

Existing CE Teaching Resources

https :/ /www.ellenmacarthu rfo und ati on.o rg/ r esou rces/ lear n/schools -c olleges- reso urces

https://www.stem. or g.u k/r es ou rce s/c ollec tio n/3 92 7/s yst em
-reset-design -a nd -te ch nol ogy -ci rcul ar -e co no my

Ready-made	
lessons 	for	
school	&	
college	
s tudents 	ages 	
12-19.

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

For	younger	children

Existing CE Teaching Resources

https :/ /circularclassroom.com
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Q&A

Any comments or 
questions in the 

chat?

Break

Glasgow

Back	at:

15:45	CET

(2.45pm	UK	time)

Day 2 outline programme
14:00	–15:30	CET (1-2.30pm	UK	time)
• Welcome	 back	 from	Dr	Elsa	João	and	the	University	of 	Strathclyde	
• Introduction	to	Day	2	of	the	Summer	School
• Summary	of 	Day	 1	of 	the	Summer	School
• More	about	the	BE-Rural	Project	and	the	dif ferent	working	packages
• Key	principles	of 	circular	economy	

Break	(15:30	–15:45	CET) (2.30-2.45pm	UK	time)

15:45	–17:15	CET (2.45-4.15pm	UK	time)
• 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	f ive	innovation	regions,	

grouped	by	country	and	language

17:15	–17:30	CET (4.15-4.30pm	UK	time)
• Short	poll	about	Day	2	of 	the	summer	school
• Q&A,	 summary	day	 2,	and	link	to	day	3

https :/ /be-rural.eu	

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

CE Class at Strathclyde
Class	“Circular	Economy	 and	Transformations	towards	Sustainability”

• Created	by	Dr	Elsa	 João,	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	delivered	 to	undergraduate	students	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.

CE Class at Strathclyde
1. MSc	 Sustainability	 and	 Environmental	 Studies 	 (42)	 (*)
2. MEng	 Civil	and	 Environmental	 Engineering	 (17)
3. MSc	 Sustainable	 Eng:	 Renewable	 Energy	 Systems	 and	 the	 Environment	 (14)
4. MSc	 Industrial	 Biotechnology	 (IBioIC)	 (13)
5. MSc	 Environmental	 Engineering	 (12)
6. MEng	 Mechanical	 Engineering	 (8)
7. MSc	 Environmental	 Entrepreneurship	 (7)
8. MSc	 Civil	Engineering	 (5)
9. 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	 Analys is 	(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	 Process ing	 (1)

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

(*)	 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.	 Case	 s tudy	 presentation:	 Clos ing	 The	 Loop	 on	 Coffee	 Shop	

Waste	(Revive-Eco,	 G lasgow,	https :/ / revive-eco.com).
Week	2	– Key	 principles 	 of	 sustainability	 and	 the	 Sustainable	 Development	 Goals 	(SDGs).	
Week	3	– Key	 Principles 	 of	 Life	Cycle	 Assessment	 (LCA)	 (Zero	 Waste	Scotland).
Week	4	– Two	 talks :	a)	 Risks 	and	 opportunities 	 of	circular	 projects 	 (Mabbett &	Associates 	 Ltd).	 b)	 How	 best	 to	 support	 the	

Scottish	 construction	 and	 built	 environment	 sector	 to	be	 more	 circular?	 (Zero	 Waste	Scotland)
Week	5	– Trans itioning	 to	a	 circular	 economy:	 the	 Macro,	 Meso and	 Micro	 level	 (Circular	 Economy	 Policy	Analyst).
Week	6	– Bioeconomy	 principles ,	 the	 BE-Rural	 and	 POWER4BIO	 European	 projects .	 Case	 s tudy	 presentation:	 applications 	 of	

biogrouting in	 civil	and	 geotechnical	 engineering.
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 	 sustainability	 and	 the	 issue	of	 microplastics .	
Week	8	– Circular	 G lasgow	and	 Circle	 Assessment	 tool	 for	 Bus inesses 	(Circular	 G lasgow,	G lasgow	Chamber	 of	 Commerce,	

www.circularglasgow.com)	 	
Week	9	– Two	 talks :	a)	 Extending	 product	 life	 through	 repair,	 refurbishment	 and	remanufacture	 (Department	 of	 Des ign,	

Manufacture	 and	 Engineering	 Management,	 Univers ity	 of	 Strathclyde).	 b)	 The	 role	 of	 geoengineering,	 carbon	
capture	 and	 s torage,	 and	 mine	 water	 heating	 in	 the	 circular	 economy.

Week	10	 – Des ign	 for	 Value	 Workshop:	 Construct	 for	 Deconstruction	 with	 Conscious 	 Sequestration.	

Key:	Red –presentation	by	academic	staff ;	Yellow–presentation	by	industry	contact

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!

I m age	 sour ce: 	 	Beyond	 t he	 Yalla Dog
ht t p: / /www. beyondt heyalladog. com/2016/08/what - 3- wor ds- finding- our -way-
ar ound- f r ance- on-an-app/bike-cr ash- car toon/

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

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

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

Assignments CE Class
More	fundamentally,	I	wanted	students	to	contribute	to	

CE	and	sustainability	via	the	assignments!
Assignment 1 Database of most interesting papers linked to C ircular Economy,

Bioeconomy or Sustainabil ity. Each student wr ites one entry in a database
ona un ique paper, including a 300 word sreview of the paper – “would you
recommendothers to rea d it and why?”. This i sa 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	or	a	new	
bioproduct (group	report	worth	47%	of	the	 final	mark). 	

Assignment 3 Individual report evaluating self-transformation towards su stainabi lity and
circularity (worth 50% of the final mark).

Assignments CE Class
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	evaluation	of	the	proposed	 new	business	 of	bioproduct.

1. Crea te a new bus in ess tha t a dop ts CE pr inciples to disr up t t he sec tor . As an exa mple, one stud ent las t ye ar th ough t o f
a new compa ny tha t she called “Circul ar Pizza” wher e a pizza delivery service woul d use reusable b oxes (and wo uld
keep pizzas w arm), ins te ad of t he usu al ca rd boa rd boxes tha t y ou th row aw ay as s oon as the pizza a rriv es . Th e id ea
was that the pizza delivery service would give the pizza to the costumer but take the reusable boxes away.

2. G ive rel evan t ti tle fo r co mpa ny/bus in ess an d ex plain clear ly w hat t his co mpan y is a bo ut and in wha t c ont ext woul d
this company/bus iness operate (e.g. country, region). For new bioproduct, also evaluate potential performance.

3. Undertake a SWOT analys is of the bus iness with regards to its potential for dis ruption.
4. Evaluate how the new bus iness relates to at least two Sustainable Development Goals (SDGs) and their targets .
5. Crit ical analys is looking a t the n ew com pany in a syste mic way – e.g. ho w crea ting t his compa ny may af fect o the r

companies (in a pos itive or negative way) and how new company may be affected by the context where it will run.
6. Evaluate ho w n ew bi op rod uct or ne w circ ular bus i ness will co nt rib ute to env iro n men tal i mp rov em en t (e .g. red uctio n

of GHG Emiss ions , water consumption, waste, pollution, or valorisation product currently going to waste)
7. Optio nally, a) com par e t he new co mp any/bus in ess wit h an oth er tr adi tional ‘line ar’ co mpany th at the CE c omp any yo u

create d migh t b e is co mpe ting wit h. b) ev alua te social an d/or econ omic eff ects ( e.g. c ould th e n ew p ro duc t/comp any
create more local jobs or improve the local economy? Would the new product/company require a skilled workforce?).

Assignments CE Class
Individual	report	evaluating	

self-transformation towards	sustainability	and	circularity

Students	love	this	
assignment	and	
inspectors	of	 our	
degrees	have	praised	
this	assignment.

Inspiration	came	from	attending	this	conference:

“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

Assignments CE Class
Individual	report	evaluating	

self-transformation towards	sustainability	and	circularity

This	can	be	done	with	students	 of	any	age.	The	added	complexity	 for	older	 students,	
comes	from	the	evaluation	 of	 the	self-transformation.

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.	
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Assignments CE Class
Individual	report	evaluating	

self-transformation towards	sustainability	and	circularity

Check	 online	 calculators :
• https :/ /www.watercalculator.or g
• https :/ /waterfootprin t.o rg/
• https :/ /www.carbonfootp rin t.co m/calculat or.aspx
• https :/ / footprint.wwf.o rg. uk/#/

Assignments CE Class
Individual	report	evaluating	

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

comes	from	the	evaluation	 of	 the	self-transformation.

Baseline	 study	on	
food	waste	done	by	
student	before	
transformation

Assignments CE Class
Individual	report	evaluating	self-transformation towards	sustainability	&circularity

1. Measure and evaluate the situation at the start.
2. Create change.
3. 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).
4. Select and justify the choice of several ways (or tools) to model and measure change.
5. Critically evaluate how useful, accurate, robust were the ways (or tools) used to measure change 

(based on the work done and in literature review).
6. 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 try ing to determine how "you" can make a difference.
7. 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.
8. Although references should be used to add robustness to the analysis done, the assignment must 

not have a literature review section. 
9. A very important section is the methodology 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. 

Assignments CE Class
Individual	report	evaluating	self-transformation towards	sustainability	&circularity

Causal loop diagrams done by one of the students on food waste 

Assignments CE Class
Individual	report	evaluating	self-transformation towards	sustainability	&circularity

Students are asked to use photos to present evidence of change
To be do ne in a r ob ust w ay: wit h n ote s expl aini ng w ha t t he ph oto s ho ws; all p ho tos st ati ng lo cati on , dat e a nd
time ( dat e mu st be v eri fie d b y p ho to gr ap hin g n ews pa pe r o r ph on e o r ip ad wit h d at e n ext to su bjec t), a nd
orientation (if relevant). Scale is important when comparing photos at the different points in time.

Food	 waste Water	 reduction Plastic	 packaging Bulk	 cooking	 &	meat	 to	 vegetarian

Assignments CE Class
Individual	report	evaluating	self-transformation towards	sustainability	&circularity

SDG	impacts	on	
food	waste	self-
transformation	
done	by	student
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Industry project class

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 I 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.

Industry project class

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

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.php

Class	“Independent	Study	in	Collaboration	with	Industry”

Images of Research Event

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

Check	the	“Images	of	Research”	-
https://www.imagesofresearch.strath.ac.uk/

2021/gallery.php

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

Successful entries feature as part of an interactiv e
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.imagesofresearch.s t rat h.ac.uk/ hints . htm

Industry project class

https :/ /www.strath.ac.uk/whystrathclyde/news/strathclyde
students ideahasoilgas firmsppewasteproblemcovered/

Big	 idea	 - coveralls 	 could	
not	 be	 reused	 for	 primary	
purpose	 of	 safety	 (fire	
protection)	 but	 could	 be	 	
re-used	 as 	an	insulation	
layer,	 after	 removal	 of	
company	 logo.

Award	winning	schools Award	winning	schools
https :/ /www.ecoschools .global

Note: North	 Macedonia	 does 	not	
have	 a	National	 Office	 lis ted	 here:	
https :/ /www.ecoschools .global/n
ational-offices
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Q&A

Any comments or 
questions in the 

chat?

Day 2 outline programme
14:00	–15:30	CET (1-2.30pm	UK	time)
• Welcome	 back	 from	Dr	Elsa	João	and	the	University	of 	Strathclyde	
• Introduction	to	Day	2	of	the	Summer	School
• Summary	of 	Day	 1	of 	the	Summer	School
• More	about	the	BE-Rural	Project	and	the	dif ferent	working	packages
• Key	principles	of 	circular	economy	

Break	(15:30	–15:45	CET) (2.30-2.45pm	UK	time)

15:45	–17:15	CET (2.45-4.15pm	UK	time)
• 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	f ive	innovation	regions,	

grouped	by	country	and	language

17:15	–17:30	CET (4.15-4.30pm	UK	time)
• Short	poll	about	Day	2	of 	the	summer	school
• Q&A,	 summary	day	 2,	and	link	to	day	3

https :/ /be-rural.eu	

Bio-based sectors

EU Bioeconomy Jobs by Sector (2015)

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

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

Sou rce:	Eu ropean 	Commission	 (201 8), 	A	su stainab le	Bioeco nomy	 fo r	Eu rope:	
stren g th en ing 	th e	co nn ectio n	between 	eco n omy,	so ciety	a nd	 the	en viro nmen t.	
Up d a ted 	Bioeco nomy	Stra tegy. 	Di rectorate-General 	 fo r	Research 	and 	Innovation .
h ttp s://ec.eu ropa.eu/research /b ioeconomy/pdf/ec_b ioeconomy_strategy_2 0 18.pdf

Bio-based sectors of BE-Rural

Covasna, 
Romania

Stara Zagora, 
Bulgaria 

Vistula Lagoon, 
PolandSzczeci Lagoon, 

Poland

Kurzeme, 
Latvia

Vidzeme, 
Latvia

Strumica, 
North Macedonia 

Approximate scale

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

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

Covasna,	Romania:	focus 	on	address ing	fragmented	value	chains 	and	implementing	
the	circular	 economy 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	essential	
oils 	and	herbal	plants in	the	 cosmetics 	and	pharmaceutical	industry,	combined	with	
tourism	activities .

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

BE-Rural Educational Materials

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

1. What is the bioeconomy: opportunities, 
challenges and solutions

2. Key principles of sustainability and 
links to bioeconomy

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

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

5. Agriculture and the bioeconomy
6. Forest bioeconomy
7. Bioeconomy in the fisheries sector
8. New technologies for processing 

herbs and producing essential oils 
for cosmetics and pharmaceutical 
industries Avai lab le	 in 	En gl i sh ,	Bu lgarian ,	 Latvian ,	 Macedon ian ,	 P o l i sh 	and 	Roman ian 	

(al l 	 in 	h ere:	 h ttp s://be-ru ral .eu /resou rce s/)

Biomass is key for bioeconomy
Bio-based - Deriv ed from biomas s .

Biomass - The biodegradable frac tion of produc ts , was te and res idues from bio log ic al
orig in from agric u l ture, includ ing v egeta l and animal s ubs tanc es , from fores try and
re lated indus tries , fis heries and aquac ul ture, as wel l as the biodegradable frac tion of
was te, inc lud ing indus tria l and munic ipa l was te of b io log ic a l orig in .

Bio-based product or bioproduct - Produc t whol ly or partly deriv ed from biomas s

Bioeconomy or Bio-based Econ omy - The s us ta inable produc tion of b iomas s and
the c onv ersion of b iomas s into v alue added produc ts , s uc h as food, feed, b io-bas ed
produc ts and bioenergy . It inc ludes the s ec tors of agric u l ture, fores try , fisheries , food
and pulp and paper produc tion, as wel l as parts of c hemic a l , bio tec hnolog ic a l and
energy indus tries .

Biotechnology - The appl ic ation of s c ienc e and tec hnology to l iv ing organis ms , as wel l
as parts , produc ts and models thereof, to a l ter liv ing or non-l iv ing materia ls for the
produc tion of k nowledge, goods and s erv ic es .

Bio-based sector - The s ec tor that inc orporates bus ines s es and as s ociations thats e l f-
identi fy as bio-bas ed or b ioec onomy (Leipo ld and Peti t-Boix , 2018)

Sources:
Eu ropean 	Commission 	(n .d .), 	B io economy	Glo ssary.	K nowledge	Cen tre	 fo r	B io economy.	
h ttp s://knowledge4 pol icy.ec.eu ropa.eu /b ioeconomy/glo ssary_en
 Leipo ld ,	S	and 	P etit-Boix,	A.(20 18), 	The	ci rcular	economy	and 	th e	bio-based 	sector	 -P erspectives	o f	Eu ropean 	and	German 	
stakeho lders.	 Jo urn al 	o f	Clean er	Prod uctio n, 	2 01:	112 5-11 37.

Biomass is the physical 
basis of the bioeconomy 

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

• Animal	
manure

• Apples
• Bean	

varieties
• Berries
• Barley
• Beeswax
• Beet
• Canola
• Cotton
• Coffee	beans
• Corn/maize
• Citrus 	fruits
• Dairy	

produce

• Flax
• Grapes
• Grass
• Nuts
• Miscanthus
• Mushrooms
• Olives
• Onions
• Potatoes
• Rapeseed
• Rice
• Rye
• Sunflower
• Tomatoes
• Tobacco
• Wheat
• Whey

Agri-food	sector

Bio-based	Industries 	Consortium	 (2019),	Examples 	of	bioeconomy	feedstocks .https :/ /ec.europa.eu/knowledge4policy/glossary/ feedstock_en

Examples of bioeconomy 
feedstocks (or raw materials)

• Bamboo
• Bark
• Branches
• Black	

liquor
• Cellulose
• Hardwood
• Lignin
• Leaves

• Post-
consumer	
wood

• Softwood
• Sawdust
• Stumps
• Wood	

pellets

Forestry	sector
• micro	 and	 macro	

algae	 (also	
potentially	 beach-
cast	algae)

• water	 plants 	 (also	
from	 aquaponics )

• fish	 (including	 low-
grade	 fish	 and	 fish	
by-products :	
bones ,	 skin,	 oils ,	
heads ,	 viscera,	
tails ,	 fins ,	scales ,	
mince,	 blood,	 fish	
excrements )

• crustaceans 	
(including	 by-
products :	 shrimp	
tails ,	 crab	 shells ),

• shellfish	 (including	
by-products :	
scallops 	shells ,	
mussel	 shells ),

• other	 invertebrates 	
(including	 jellyfish),	
provided	 they	 are	
sustainably	
produced.

Fisheries	&	aquaculture	sector

Seeking novel ways to maximise 
potential of biological resources

u 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.	

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

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

u Indirect	 waste is 	as 	an	opportunity	 and	 a	resource.

The	 circular	 flow	 of	 bio	 materials
Biovale.	2020. The	Bioeconomy.	https :/ /www.biovale.org/ the-bioeconomy/

Wrigh t,	A., 	2 0 19 .	Scien tists	around 	 the	wo rld	are	 tu rn ing	agricu l tu ral 	
waste	 in to 	 food ,	p ackagin g	and 	skin care	p roducts.	GreenB iz.	
h ttp s://www.greenb iz.com/article/scien tists-around -wo rld -are-
tu rn in g-agricu l tu ral -waste-food -p ackagin g-and -skin care-p rodu cts

Seeking novel ways to maximise 
potential of biological resources

Must	maximise the	potential	 of	the	resources!	

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

Max	
Valu e!

https :/ / revive-eco.com

Seeking novel ways to maximise 
potential of biological resources

Must	maximise the	potential	 of	the	resources!	

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

Logs 	for	 burning

Soil	 conditioning

Low	value

Low	value

h ttp s://www.b io -bean .com/co ffe e-lo g s/

Seeking novel ways to maximise 
potential of biological resources

Must	maximise the	potential	 of	the	resources!	

Logs 	for	 burning

Soil	 conditioning

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.

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

Max	
Valu e!

https :/ / revive-eco.com

u This 	is 	a		grass-fed	 mobile	 biorefinery that	 separates 	
the	 grass 	into	 juice	and	 fibre.	

u The	 juice can	be	 turned	 into	 a	 dry	 protein-rich	 cake	
that	 can	be	 absorbed	 more	 eas ily	by	cows 	so	 it	
generates 	 less 	emiss ions 	 from	 their	 digestion	 process 	
or	 from	 feeding	 them	 other	 feed,	 like	soy	beans .

u The	 leftover	 fibre can	 be	processed	 into	 a	sustainable	
alternative	 to	 synthetic	 fertiliser or	 used	 as 	a	more	
efficient	 supply	 of	 fuel	 for	 anaerobic	 digesters .

u This 	technology	 aims 	to	 decrease	 emiss ions 	 and	
reduce	 dependence	 on	 imported	 protein.	

P h ys.o rg (2 0 1 9 )	 Ireland ’s	 fi rst	grass-fed 	 b io refin ery.	 Ph ys.o rg , 	1 5 	May	2 0 1 9 .	h ttp s://ph ys.o rg/news/2 0 1 9 -0 5 -i reland -grass-f ed -b io refin ery- ro ad -f ar me rs.h t ml

Bio-innovation	 in	 the	Agri-food	sector

Seeking novel ways to maximise 
potential of biological resources
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Seeking novel ways to maximise 
potential of biological resources

Water	you	can	 eat!
For	example,	Ooho! is	an	edible and	tasteless
sustainablepackaging	 made	 from	a	combination	of 	
brown	seaweed and	plants.
In	2019,	London	marathon	runners	were	given	edible	
seaweed pouches	f illed	with	a sports	drink	instead	of 	
plastic	bottles.

Bio-innovation	in	the	Fisheries	&	aquaculture	sector

Innovative	packaging	design	made	of	seaweed

Seeking novel ways to maximise 
potential of biological resources

Bio-innovation	 in	 the	Forestry	sector

These	 examp les	 and 	 many	 mo re	 can 	b e	 found 	 in :	Co lmo rgen ,	F., 	
K h awaja,	 C .	 (2 0 1 9 ):	Small-scale 	 te chno logy	 op tions	 fo r	 re gional	

b ioe conomie s. 	BE-Ru ral 	 P ro ject, 	 h ttp s://be-ru ral .eu /

Biogreen©	
http:/ /www.biogreen-ene rgy.co m/

From	 a	s imple	 and	 flexible	 pyrolys is 	 solution	 to	 produce	
biochar,	 oil,	 solid	fuels 	 and	 syngas 	from	 biomass 	 res idues

Pyrolys is 	=	thermal decompos ition 
of materials  at high temperatures  in 
an inert environment.

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

To a new biocompos ite material can be pressed 
and moulded into different shapes . This  new 
bioproduct uses  mycelium	 as 	a	bonding	 agent	
for	 the	 biomass 	 particles 	 (e.g.	 sawdust).

Spawnfoam
http ://www.spawn foam.p t/en /#p rodu cts]

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)	 us ing	 CO2

as 	the	 solvent	 can	 gain	a	 high	 yield	of	
extraction	 from	 herbs 	 at	lower	 temperatures .	
This 	has 	 less 	harmful	 environmental	 and	
health	 impacts 	 than	 organic	 solvents .

Bioproducts
Herbal	 Cosmetics 	 Bioproducts
Bielenda Algae	 Face	Mask	 - 100%	 brown	 algae	 extract	
(Alginate).	 Algal	 blooms	 removals 	 as 	poss ible	 source	
material.

Essential	 Oils 	in	 Cosmetics 	 Products
Gdynia	 Baltic	 Collagen	 ‘Exclus ive	Cream’ - Uses 	
freshwater	 and	 saltwater	 fish	skins 	to	 retrieve	 natural	
collagen.	 Thus 	 reducing	 fishery	 waste	 whils t	 creating	 a	
dermatologically	 advantageous 	 product

h ttp s://jasco in c.com/produ cts/chromatography/supercri tical-
flu id -ch romatography/models/supercri tical -fluid-extraction/

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	Bioecomomy Consultants 	(2018),	 Big	Economy	Challenges 	- PART	2.	https :/ /www.nnfcc.co.uk/news-big-bioeconomy-challenges-2

Biodiversity	 assessment

Five	important	things	to	do	when	carrying	out	a	biodiversity	assessment:
1.	 Identify	major	constraints,	high	risk	areas,	and	significant	impacts	 on	biodiversity	and	ecosystem	

services	at	the	outset,	seeking	 alternatives	to	avoid	them.	Only	when	impacts	are	unavoidable	should	
measures	 to	minimize,	restore,	offset	biodiversity	loss,	and	compensate	for	lost	ecosystem	goods	and	
services	 be	 addressed.	

2.	 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.	

3.	 Engage	 with	interested	and	affected	parties—including	indigenous	peoples—to	identify	and	evaluate	
impacts	and	to	determine	how	traditional	knowledge	and	local	cultural	practices	can	contribute	to	any	
biodiversity	initiative.	

4.	 Take	a	 precautionary	approach	when	baseline	information	is	poor,	or	there	is	uncertainty	about	impacts	
or	the	effectiveness	of 	mitigation.	Good	monitoring,	research	and	adaptive	responses	are	crucial	for	
managing	 impacts	on	biodiversity.	

5.	 Seek	 to	make	a	 lasting	net	positive	contribution	to	biodiversity	conservation in	the	affected	area	
through	interventions	beyond	“no	net	loss.”	

Brown l ie, 	S. 	 (2 0 1 3 ), 	 IAIA	 fast	 tip s	No .	5 	 - B iod iversi ty	Assessmen t.	 In tern ational 	 Asso ciation 	 fo r	 Impact	 Assessmen t	 (IAIA). 	https://www.iaia.o rg/ fa sttip s.php

Projects	 need	to	think	 about	 net	
positive	 outcomes

Impacts 	 on	
Natural	
Habitats+

_ Potential
Impact

Avoid
Impacts

Residual
Impacts
Minimize	
Impacts

Residual
Impacts

Restore	&	
Offset
Impacts

No	net	loss

Contribution

Net	positive	outcomes

Break-Even	
Point

NP I	Al l ian ce	 (2 0 1 5 ).	Net	P o si tive	 Impact	 fo r	b iod iversi ty:	
The	 con servation 	 case.	 Gland ,	Switzerland :	 IUCN.	

h ttp s://www.iu cn .o rg/si tes/de v/fi l es /impo rt /down load
s/np i__con servation_ _0 1 _2 0 1 6 _1 .pd f
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Mitigation	 hierarchy

When considering negative impacts, the mitigation hierarchy must be always considered 

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.	

Source:	 CSBI	 (2015)

CSB I	 (2 0 1 5 ). A	cro ss-secto r	 g u id e	 fo r	 imp lemen tin g 	 th e	 mitig a tio n 	h iera rch y. P repared 	 b y	 th e	 B iod iversi ty	 Con su l tan cy	 on 	b ehal f	o f	 IP IECA,	 ICMM	and 	 th e	
Equato r	 P rin cip les	 Asso ciation :	 Camb rid ge	 UK .	 (Summary,	 wh ich 	 in cludes	 th e	 d iagram	 above,	 avai lab le	 in 	En gl i sh ,	 Ital ian ,	 Fren ch ,	 Ru ssian 	and 	 Span ish .)

“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	CO2 emissions.”

Bell	 et	al.	(2018,	p.	25)

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	 sustainable	 solutions . New	 Biotechnology 40:	25–30.

Bioeconomy	 and	 climate	 change	 mitigation

Bioeconomy & climate crisis

Scottish	 Highlands

Q&A

Any comments or 
questions in the 

chat?

Day 2 outline programme
14:00	–15:30	CET (1-2.30pm	UK	time)
• Welcome	 back	 from	Dr	Elsa	João	and	the	University	of 	Strathclyde	
• Introduction	to	Day	2	of	the	Summer	School
• Summary	of 	Day	 1	of 	the	Summer	School
• More	about	the	BE-Rural	Project	and	the	dif ferent	working	packages
• Key	principles	of 	circular	economy	

Break	(15:30	–15:45	CET) (2.30-2.45pm	UK	time)

15:45	–17:15	CET (2.45-4.15pm	UK	time)
• 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

17:15	–17:30	CET (4.15-4.30pm	UK	time)
• Short	poll	about	Day	2	of 	the	summer	school
• Q&A,	 summary	day	 2,	and	link	to	day	3

https :/ /be-rural.eu	

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?”

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).
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Day	2	follow-up	discussion

Based	on	 the	themes	 resulting	 from	the	Day	1	discussion,	 discuss	 in	 small	 country	groups:

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

B:	Where	best	 to	incorporate	 the	
teaching	of	bioeconomy	 in	different	

subjects?Art
Craft
Des ign

Bus iness 	
Economics

Entrepreneurship

Biology
Computing
STEM

Geography
Psychology	
Sociology	

STEM	=	Science,	Technology,	Engineering,	Mathematics

A:	How	to	 incorporate	 the	 teaching	
of	bioeconomy	 in	 schools?
Subject	 teaching.
Workshops 	 creating	

or	 us ing	 new	
materials .

Extra	 curricular	
activities ,	 like
school	 clubs .

Laboratory	 access .
School	 trips .	
Site vis its .

Events ,	 grants 	 &	
Competitions
Industry	 talks .
Industry	 projects .	

Day	2	follow-up	discussion

Reporting	 from	the	groups	

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

B:	Where	best	 to	incorporate	 the	
teaching	of	bioeconomy	 in	different	

subjects?Art
Craft
Des ign

Bus iness 	
Economics

Entrepreneurship

Biology
Computing
STEM

Geography
Psychology	
Sociology	

A:	How	to	 incorporate	 the	 teaching	
of	bioeconomy	 in	 schools?
Subject	 teaching.
Workshops 	 creating	

or	 us ing	 new	
materials .

Extra	 curricular	
activities ,	 like
school	 clubs .

Laboratory	 access .
School	 trips .	
Site vis its .

Events ,	 grants 	 &	
Competitions
Industry	 talks .
Industry	 projects .	

Day 2 outline programme
14:00	–15:30	CET (1-2.30pm	UK	time)
• Welcome	 back	 from	Dr	Elsa	João	and	the	University	of 	Strathclyde	
• Introduction	to	Day	2	of	the	Summer	School
• Summary	of 	Day	 1	of 	the	Summer	School
• More	about	the	BE-Rural	Project	and	the	dif ferent	working	packages
• Key	principles	of 	circular	economy	

Break	(15:30	–15:45	CET) (2.30-2.45pm	UK	time)

15:45	–17:15	CET (2.45-4.15pm	UK	time)
• 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	f ive	innovation	regions,	

grouped	by	country	and	language

17:15	–17:30	CET (4.15-4.30pm	UK	time)
• Short	poll	about	Day	2	of	the	summer	school
• Q&A,	 summary	day	 2,	and	link	to	day	3

https :/ /be-rural.eu	

What to do before Day 3
Watch	 videos 	 with	 subtitles 	 in	 your	 language Check	BE-Rural	bioeconomy	educational	materials	

and	other	BE-Rural	resources	in	your	language

Both	 of	these	are	available	in	Bulgarian,	English,	
Latvian,	Macedonian,	Polish	and	Romanian:	

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

Ready-made	 lessons 	for	 s tudents 	 ages 	 12-19

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

h ttp s://www.el lenmacarthu rfoundation .o rg/resou rces/learn /schoo ls-co l leges-resou rces

https ://www.s tem.org.uk /res ourc es /c o l lec tion/3927/s y s tem-res et-des ign-and-tec hnology -c i rc ular-ec onomy

Who le	1 -year	 cou rse	 fo r	 target	 ages	 o f	1 1 -1 4 ,	1 4 -1 6 	and 	1 6 -19	on 	
“System	 Reset:	 Design 	 and 	 Techno lo gy	 fo r	a	 C i rcu lar	Economy”

And,	 for	 younger	 children

https :/ /circularclassroom.com

What to do before Day 3

h ttp s://gb s2 0 2 0 .net/wp -con ten t/up lo ad s/2 0 2 1 /0 3 /Repo rt_Wor kshop_ educ ation_GB S2 0 2 0 .pd f

h ttp s://www.l i ft-b b i .eu /down load /0 2 _factshe et _b ioe conom yeduc ation .pd f

Check	these	two	documents
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:

Smith,	 R	and	 Rudnicki,	 M	 (2020),	 G lobal	 Environmental	 Is sues 	and	 the	 Circular	 Bioeconomy.	 The	 Science	Teacher,	 87	 (8):	
10-11.	 https :/ /www.nsta.org/science-teacher/science-teacher-aprilmay-2020/global-environmental-is sues-and-circular-bioeconomy

“One response is that the ci rcula r bioec ono my is someth ing that ap plies to m ost fiel ds in S TEM and b us iness .
Susta ina bil ity an d the circ ular bioeco no my ca nno t be rele gate d to their own fiel ds of s t udy. For ins tance, b y fi rs t
unders tan ding i ts p rinci ples , a s tuden t can qu ickly un ders tan d h ow the s t udy o f che mis t ry ca n focus on su bfie lds t hat ca n
lead t o ne w bio -based c hemica ls t hat replace pe tro leum in plas t ics . The tech nolo gies we ch oose matter . Educa tion in t he
circular bioeconomy incorporates STEM disciplines into our renewable natural resources .

In phys ics a nd math classes , o ne wa y t o co ntext ualize lessons is to in ves tigate ho w a mass tim ber bui ldin g o ffe rs na tura l
insulatio n by focus i ng on the hea t losses of bio -based and non -re newable buil ding mate rials . Lessons mig ht also be
inter discip lin ary, co m bin ing fiel ds o f b iolo gy, che mis try, en viro nme nt al science , en gineer ing, s ta tis tics , an d
entrepreneurship, such as 3-D printing a bio-based plastic created from potato starch.”
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Day 3 outline programme
14:00	–15:30	CET (1-2.30pm	UK	time)
• Introduction	 to	 Day	 3	of	 the	 Summer	 School.	 Introduction	 to	 IBioIC – who	 we	are,	 what	

we	do	 (Rachel	 Moir,	 Skills 	Programme	 Manager,	 IBioIC)	 – plus 	 Q&A	with	 speaker
• Scottish	 Bioeconomy	 Strategy	 &its 	 context	 in	 a	school	 setting	 (Debbie	 McCreath,	 IBioIC)	 	–

plus 	 Q&A	with	 speaker
• Engagement	 s trategies 	 with	 STEM	 (Graeme	 Rough,	 Head	 of	 STEM	 programmes,	 Scottish	

Schools 	 Education	 Research	 Centre)	 – plus 	Q&A	 with	 speaker

Break	(15:30	–15:45	CET) (2.30-2.45pm	UK	time)

15:45	–16:55	CET (2.45-3.55pm	UK	time)
• Leaders 	 in	 Science	Programme	 (Dr	 Jo	Sadler,	 Leaders 	 in	Science	 Founder	 &	 Chancellor’s 	

Fellow,	 Univers ity	 of	 Edinburgh)	 – plus 	 Q&Awith	 speaker
• Social	 Mobility	 Foundation	 and	 STEM	 (Speaker	 TBC)	 – plus 	Q&A with	 speaker

16:55	–17:30	CET (3.55-4.30pm	UK	time)
• Fill	feedback	 survey	 about	 Day	 3	and	 summer	 school	 overall
• Final	 Q&A	cons idering	 content	 of	three	 days 	 of	the	 summer	 school
• Close	 (Rachel	 Moir,	 IBioIC and	Dr	 Elsa	João,	 Univers ity	 of	 Strathclyde)

https :/ /be-rural.eu	
Questions	 and	Discussion


