





'Bioeconomy sector

~ TheBioeconomy sector
1. Agriculture, forestry, aquaculture
. 2.Bio-based products and -energy .

- The future bioeconomy in EU - x
- Bioeconomy 'market 2,4 billion EUR -
"~ Employment of 22 million persons ™

~ Therole of biomass and bioenergy in_
a futurebioeconomy EC, Joint
Research Centre, 2015
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FIGURE 1: Three types of resources and feedstock used for biofuels: first genera-
fion (sugar and starch), second (cellulosic crops), and third generation (0il-crops) FIGURE 2: Three main conversion technologies: bio- , thermo-, and chemical conversion




Employment in 28 - EU

. The employment in the bioeconomy
- sectors in the 28 EU-Member States.

-~ 18,6 million people in 2014, about
- 8,5% of all empoyments in the EU.

- Swedencrelatively low in agriculture

. and high in forest-based products. .

- Bio-basedtextiles are made in

Slovakia (10%), Portugal (15%), Italy
(15%), Bulgaria (10%)

Figure 10:
Bmployment in the bioeconamy sectars of odivity on the 28 EU Mamber Stotes, h parcentoge feft)
and number of people amployed fright) (2014)




“ éoéiai indicators
UNEP SETAC- EU?

xWorkers : relevant for EU'-’
* . Working hours, (Eurostat).
*  Equal opportunity (Male/Female)

. Health.and Safety (Accidents) .
Consumers — relevant for EU? :
* Health and Safety, Privacy, Tran, EoL

Local community — relevant for EU?

* _ Local employment (most interesting) |

* Mitigation, cultural, safe living
‘Society — relevant for EU?

* Contribution to economlc dev
VC actors — relevant for EU?

* Supplier reIatlonshlp (Iocal)

‘__-h

Freadom of Association and Collactive Bargaining

Child Labour
Fair Salary
Stakeholder “worker” Woorking Hours
Forced Labour
Equal opportunies/Discrimnation
T Saocial Benefits/Social Security
otal \ Hoalth & Safofy
smkeholderoﬁxgr Ub'r I"-.t:::«.'
T 9leg,,..
2 ol by Y refg
3. . ONop,; "s":’;h@ﬁ;* Vang
He deve ”
Stakeholder 1 alth.ml "’GI T Cdie
fe 2'9?‘?!?’15‘,,
Stakeholder “society” Pravention & mitigation of amed confiicts
Tachnology developmant
Cormuption
Fair compatition
Value chain actors® not Promoting social responsibility
including consumers Supclier miatonshins

Bespect of inteectual proparty nghis

Tabile 3 - Staksholder categonss and subcategonies.
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Roadmaps fbr DEMO
SD DEMO - social risk?

~ Technical roadmap
- Forindustrial investment (feasible),
- For aviation fuel (certification)

. Business roadmap .

. -. For Market (energy, biofuel, chem),

. -. For Finance ( 100-400.mill EUR).

- Sustainability roadmap -

< For:Environment (CO2-reduction), -

For Forest:management (resource
availability, biodiversity, )
For consumer ( )




Roadmaps fér R&D
Bio-materials Social potential?

Resource Potential
- Policy and market
Economic Potential
- Cost analysis’ :
Env Potential
-LcA
Social Potential

X

Policy and market
analysis

Seems biotechnically
feasible and there is
enough food waste
today and in the f

Resource
potential

Cost analysis

Hollow-core slabs could
compete with
conventional production,
but this is highly
dependent on curing time.
Brick production seems to
be too costly

Life cycle assessment (LCA)

Food waste is better to use than corn
(4 times less CO2eq/ton succinic acid
crystals) and fossil feedstock, but it is
better to produce biogas than the
intentioned succinic acid (14 times

Economic Environ. Social
potential potential potential

Life cycle assessment (LCA)
GWP is as much as 80% lower
than conventional concrete.
Other impact categories
however show higher impact.
Therefore, especially urea use
and ammeonia emissions should
be limited

Technological Innovation
Systems (TIS)

Production lacks sufficient
institutional support,
commitment and alignment
of actors along the value
chain

ods and conclusions for fo

Not good prospects today with
the lacking market potential.
Policy instruments as well as
joint commitment of and
collaboration between key
actors are crucial for further
development

v
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Responsible research and
innovation (RRI)
Focus group interviews with
new homeowners and
craftsmen indicate that the
use of gene modified
bacteria in production could
be publicly acceptable

Market
potential

R

Overall prospect
judgement

Precast production has the
highest climate impact
reduction potential.
However, significant efforts
with regards to public
acceptance and production
methods must be made to
unlock the potential

od waste to cher




Case studies in
Literature
Bioeconomy

Agticultural products (Tomatoes in
Sarichez étqdl 2012, Banana'in Feschet
eta‘al 2013) ‘

Bioenergy products (Biodiesel in
Macombe et.al 2013, Biofuels in
Ekener et.al 2014) .

:Fofest:-ba:sed: pr(:)du:cts: (S:ieb:ert :et ail
2018),

EU perspective (EU food sector in
Smith et al 2014, raw material and
resources in EU in Sala et al 2018).

Favour individual and flexible working bme | | Improve waorking canditions at private foresta

Favour low dislances between | | | / Fauour fiesd and long-term contracts
workplacs and home 4 [/ Increase

" participatian

¢ Involvement and partlcipation of

Provide training and appranticaships Maintain recreational value of forest

i Challenges
Use harvester *-... &

| cpportunities
in & wood-based
{Garman)

Heslth & safely — Remuneration

Craate lacal jobs in boeconomy
regions
Nature conservation and recreation in
forests competes with wood use
Secure and fostér a sustainable
regional development

Lecal eammunity

)

National society
= '~ Working conditions  —

Employ qualifiad workers -
Implement preventive measures

Pravide standard wage

— Qualification ~ Padicipation Regicnal developmant

Redavan mﬂfﬂ m in thea hmww Nﬂl{lﬂ The axamplary production wmm

Hne:mnn'r,'rtgnn rm ian B'ﬁ'. -: _-' ﬂrganraaumT..
Individusd fsdersl stils
Stakehakier &Hl&ﬂﬁl‘iﬂﬁ ]

Crganisatian

Drglmmllnrﬁ al each IrIi= t:.-n: slage a.g. biomass production (BP), ranspant
T} Diomass o BGY mahnalpmdu:lnn (NP atfect stakeholdar |

- Stakehodder
| categony

|Hl..|2;3_: ['; q‘; ;. @ : I'Ht

| Waarkers 2 Locad community 3 Mlabonal socieby



First Case studies (I) -

Two.initial Case studies have
serviced for the use of S-LCA

- 1 Forestbased textlle flbres
'2 Algaebased bIO products

‘Theintention of using S- LCA
‘was to learn aboutthe
.methodology and the.use in .
early process development.




CelluNova (national
project 2010-2014)
Sustainable material
- High quality textiles
from the forest.

RISE - R b
1 -_-



D-Factory (EU project)
Using Microaigal
Biorefinery for high
added value proucts for
food, feed, cosmetics
markets. 2017
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'Folow up (II) |
Case studies in EU
‘Three EU research projects to
‘develop sustainable’ blobased

‘products for the new -
‘bioeconomy. =

“The goal of this work is to use -
-SECA in early process -
-development and-value chain -
-creation. - <k x

Social LCA was used to answer.
stakeholders’ questionson . .
potential social risk in the value
chain.




NeoCel (EU project)
Novel processes for
sustainable

cellulose- based
materials. 2019.

:

NeoCel
R e—



KARMA 2020 (EU project)
Industrial feather waste
for sustainable biobased
materials. 2019.




SALTGAE (EU project)
Using saltwater algae
biomass for
sustainable biobased
materials. 2019.




‘Case studies (III)
Fromrisk to social
capital

"Two Case studies have'lead to shift
“fromrisk to social capital

.1.. Mobile Biorefineries using waste.
_ bioass for.energy or bio-based. . .
~ proucts. Biomass comes from from
agriculture and forestry

. Go-Grassusing'waste graas for
- energy-or-bio-based products.-

Theintention of using social capital
was to shift from risk and negative

‘impacts to something positive that
that reflects and fits the bioeconomy
sector.




Fatal Accidents at work
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' GRASSEBASED
/GIRCULAR BUSINESS

!

JOB CREATION -
EQUALITY/GENDER
RURAL DEVELOPMENT
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X X

It was difficult

scoring of socia
medium risk hou

Stakeholders in the value cha
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"How can S-LCA help-
'Handling social aspectsj

~Type of studies

- Comparisons, of products S- EPD
. Product development and

- Malue-chain choices -

* Handling social aspects -

~ Sorting topics, sub-cateories, themes
~ Selecting social indicators |
. Measuring relative, absolut values
Scaling % or number of

Weighting mrh or +2 tilll -2




'Experience from SLCA
|n the bloeconomy Cx

; Blobased textie —-nat statlstlcs

- (accidents-at work in forest) -

. Algae based prduct - SHDB '

- (mediumrisk hours, EUvs...

. Mobile Biorefineries (Eurostat

. noof accidents.and PSILCA

. database, MRH) - HPSIA help

. Saltgae,Karma, NeoceII(MAT -
- PSLCA;MRH) - - - - -
. Go-Grass (Eurostat,no of °
accidents and social capital,
well-being) - HPSIA help




Roadmaps for R&D
SD Biofuels - social?

START - BIOMASS

Ariculture, aquaculture, fishery or forestry?
Land criteria (biodiversity, carbon stock)?

Competing uses

landfill, indirect land-use change- ILUC
acc . Replacement?

Reuse/ Recyclmg/compost7

VIABILITY --PROCESS
GHG saving >60% fossil baseline RED 11?
Cost-effective GHG savings?

a  ..elel.

Advanced Biofuel Feedstocks - An Assessment of Sustainability

START

|

hBawate? IR aresidoe’
A materi ol which the holder discardy,  No Production of he m-'iulnm‘lh primary simof the |

intends 1o discard o s reguired o 3 The material s OTa e b louts of S pr nhe
discard? AND has not been other than for enwr gy, AND
purpasefully rmi vad with other The proces has MOT been dediberately modi Sad to produce e lerpes gua
matsrial o inorder bo become & st rraterial (at the @pense of e main product
Yes | = waste 'fe:sl' residue No l
13 1 1an agreuture, sgeculture, faheris or foreatry Yes .
raecy & . s ithile
i m. Shaver pmerated in > ind
with culti vabion, harvet, Benning pesding or fulling o
No l— processing residue Nol
v
Lompetng urey
What sre e curret materisl Rows into sch competing use? What would otherwtse happen 1o the maten ol - (fnot used as a !
Bioked + production?
! | fi
% landfill, e % not % used for % wed forenergy ,
discharge, N el food or industrial & matenal
apen bum g animal feed applications
Is Swwre o vigre ot rink that b growing’ s there & v gref cantrisk fromdiverting
wowing B feahixk on e collecting thea e mubtrial out of thee secton Ple.
land typw choven will caune NO  muterialliksiyio wdxﬁﬂtv'lmumnldmlh-
indired nd use change (RUCG), —* resudtin Ave are
ia food pressure, andfor unaceptabie m-ﬁ-.up-n.uma
commrsion of high-carbon land snwronmental or fuve determental Sodvenuty, other
10 oc o elvewter e gobally? social impacs } o o swocsd ?
Yes l Yes l No ¥ No Yes




