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Green Valleys

Okad cirkular bioekonomi i lantbruket -
Grona Bioraffinaderier i Green Valley Projektet

Info och diskussion med repr for Falkenbergs Energi och
LRF i Falkenbergs kommun

Christel Cederberg, Chalmers
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Vad menar vi med grona bioraffinaderier?



Tanken bakom grona bioraffinaderier
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Grassbased biorefinery — test pilots in Denmark to
Sweden, platforms for development

Biogas plant
Heat/P Process
ower water K

Ruminant
animal feed

Bio-chemicals
and -materials

/v AARHUS EU COMISSION, VISIT ON NEW PROTEIN SOURCES MORTEN AMBYE-JENSEN

UNIVERSITY 19 MARCH 2018 POST DOC
DEPARTMENT OF ENGINEERING



protein extraction in general

Fibre

Whole plant Fractionation
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Extraction of leaf protein is not new

 H.M. Rouelle isolated protein from plant leaves in 1773

* During WWII, several scientists proposed leaf protein extraction for human diet

LEAF PROTEIN
and its by-products
in human and

e After the war; lots of pilot scale research, resulting in practical knowledgée animainutiton

N.W.Pirie

* The topic surfaced again in the 1970’s oil crisis with new focus on animal ‘s St

-

* However, no significant industrial implementation has evolved o By

mainly due to the competitive price and convenience of soy protein Good and thorough
review by N. W. Pirie
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Klimatmal



CHALMERS

Vagar mot klimatmalen och hallbar markanvandning

IpcC ipCe

INTERGOVERNMENTAL PANEL on ClimaTe change INTERGOVERNMENTAL PANEL oN GlimaTe chanee

Global Warming of 1.5°C dimate Change and Land

An IPCC Special Report on the impacts of global warming of 1.5°C

above pre-industrial levels and related global greenhouse gas emission pathways, An IPCC Soecial Report on dimate change, desertification, land
in the context of strengthening the global response to the threat of climate change, degradation, sustainable land management, food security, and
sustainable development, and efforts to eradicate poverty greenhouse gas fluxes in terrestrial ecosystems

(Summary for Policymakers)

Summary for Policymakers

(WG XWG 1w 1) g:? \;’g‘_ilgl; (WG DX WG <G ) @}

Slide 10



CHALMERS

Globala nettoutslapp av koldioxid till atmosfaren

Slide 11



CHALMERS

Globala nettoutslapp av koldioxid till atmosfaren

Utslapp:
fossilbranslen och
industriella processer

Utslapp:
markanvandning
t ex avskogning

Slide 12



CHALMERS

Globala nettoutslapp av koldioxid till atmosfaren

Utfasning av fossila
CO2-utslapp:

Sol, vind, bioenergi,
trahus, etc.

Slide 13



CHALMERS

Globala nettoutslapp av koldioxid till atmosfaren

CO2-inbindning:
markanvandning
t ex beskogning

Bioenergi med CO2-
infangning (finns
ocksa andra satt,
Iigllsénkor | mark t ex)

Slide



Utmaningarna



Hur kan grona bioraffinaderier bidra till en cirkular bioekonomi?
utmaningarna
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EU 28 (fﬁre Brexit)
r Jl‘hﬁ? K. R, :

177 miljon hektar jordbruksmark varav

ca 100 miljoner hektar akermark med
grodor i vaxtfoljd (saedskifte)

Netto importor av mark fran ovriga
varlden for mat och bioenergi

Cirka 35 miljoner hektar, domineras av

* Soja

» Vegetabiliska oljor (for human
konsumtion och biodrivmedel)

.

Von Wintzke & Noleppa. 2010. EU agricultural production and trade: Can more efficiency prevent increasing “land-grabbing” outside Europé
IDDRI 2018. An agroecological Europé in 2050: multifunctional agriculture for healthy eating



NATURVARDSVERAKET
Rapport G345 « Tilatdndet | avessk fkarmark cch grica
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Marta 4. Hak organisll materiad | magoeden Data %dn oodrey 1 och 2 sammansiagna. Amal
varcen 5179

Mag & Organic matier comert in the opsoll. Date from sampling saves 1 and 2 conbined
=5179)

Swedish monitoring program on status

for arable soils concerning content of organic
matter, pH, nutrients and trace elements
conditions (>2000 sampling points)

Mullhalter i
akermarken, %

6,0-12
5,0-5,99
4,0-4,99
3,0 -3,99
<3
Soil sample data from the Swedish monitoring

program of arable soil.
Naturvardsverkets rapport no 6349
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Jordbrukslandskap dir spannmal och oljevixter G.réis-bioraffina'deri integr.eras med '
dominerar - Svinproduktion dominerar - biogasproduktionen, vall introduceras i

Gemensam (falles) biogasproduktion vaxtfoljder

= O -
stallgédsel soja? ‘
soja \ ‘ tallgédsel /
<> Protein

N

—* rotrest

Bioenergi, t ex biodrivmedel Bioenergi, t ex biodrivmedel



Ekonomiska kalkyler for vaxtfoljder/saedskifte
med och utan vall (gras/klover)

* Typiska vaxtfoljder/saedskifte med
och utan vall pa spannmalsgardar

* Tagit fram vaxtfoljder och kalkyler for
tre svenska regioner

Vastra

* Jordbearbetning, godsling, vaxtskydd, Gotaland

skordar och grodor varierar mellan
vaxtfoéljderna

Uppland

Skane

Tidaker, Rosenqvist, Gunnarsson, Bergkvist. 2016
”Rakna med vall”. JTl-rapport 445



Exempel vaxtfoljd i Vastra Gotaland

Spannmalsdominerad

2 ar (av 6) med vall

Ar Crop Skord, t/ha Groda Skord, t/ha
1 Korn 5 Korn 5

2 Havre 5 Vall | (gras/klover) 9dm

3 Hostvete 6.2 Vall Il (gras/klover 6,7dm

4 Hostraps 3.2 Hostraps 3.4

5 Hostvete 6.7 Hostvete 7

6 Hostvete 5.5 Hostvete 5.8



Nar vall inkluderas i en spannmalsdominerad vaxtfolj sa

okar lonsamheten — varfor?

* Tar bort mindre lonsamma grodorna och ersatter dessa med vall - det
ar inte genomsnittsgrodan som ersatts med vall

« Okade skdrdar i spannmal- och oljevaxtodling

* Minskade insatser per ton producerad vara. Bade
bekampningskostnader och kvavekostnader minskar per ton

producerad vara



Odlingskostnad vall (SEK/ton TS gras&klover, torrsubstans)
utan vaxtféljdseffekter (svart) och med vaxtfoljdseffekter (gron)

1400

1200

SEK/ton TS 1000
800

600

400

200

0
Skane Vastra Gotaland Uppland

B No crop rotation effects Including crop rotation effects



Skordar av protein och energi

medel for hela vaxtfoljder

Protein skord, kg/ha Energy skord, GJ/ha

800 120
700

100
600

80
500
400 60
300

40
200

20
100
0 0

Vastra Gotaland Uppland Vastra Gotaland Uppland

B Crop rotation without ley Crop rotation with ley B Crop rotation without ley Crop rotation with ley
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Extra bilder






Grise spiser gerne grgnt protein

/v ﬁﬁﬁﬁiﬁ%ﬁﬁ Bl @VA LUE..

METITUT FOR AGROEI OO



Digestibility experiments with pigs, poultry and dairy cows

AARHUS
/v UNIVERSITET
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Foder med 0, 4, 8 & 12% gront protein

AARHUS ﬂ 3
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Blommefarve ved 0-12% grgnt protein
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