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Energy security:

Norway 44th place in the world
We need all energy we can produce!

Reflects a nation’s capacity to meet
current and future energy demand
reliably, withstand and bounce back
swiftly from system shocks with
minimal disruption to supplies.

58/100

Assesses a country’s ability to provide
universal access to affordable, fairly
priced and abundant energy for
domestic and commercial use.

® o

iR BB ENERGY Represents the transition of a country’s
SUSTAINABILITY EQUITY energy system towards mitigating and
69/100 83/10 avoiding potential environmental harm
and climate change impacts.
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Food security:

100% of phosphorus for fossil fertiliser
Is imported from unstable regimes
(Morocco, Russia and China)

March 2022: EU bans all imports of potassium potash or
potassium chloride from Belarus. One of the three main
chemical nutrients used in commercial fertilisers, the
other being phosphate and nitrogen.




EU policy: Decarbonise gas markets Norge

Country by country share of renewable gas 350
in the transport sector 2020 (bioCNG) SOUI’CG.' PRIMES, MIX scenario
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Production of biogas Avfall

Norge
As long as we have agriculture, aquaculture, forestry, food waste, and go to the bathroom, nature g

will produce biogas ON ITS OWN!
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The methane molecule CH4

Natural and universal

Versatile - converts to “everything”

Potent as a climate gas (86X CO2 in the short term)
Different origins

Modern landfill

METHANE
CH,
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Many value chains can provide several products Avall
orge

RAW BIOGAS PLANT PRODUCTS USE
MATERIAL (REFINERY)

PROCESSING : ——
0 REI?I:chIERY S Bioprotein

Biofertilizer { Farming 1

—————————————————————

,’ Storage (CCS)
! Use (CCU):
greenhouse, beer,
refrigerant ++
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In summary: Why is biogas so important?

Turn waste from a problem into as a resource
Circular bioeconomy - recycling targets (60% 2030)
Reduce climate emissions

Part of a holistic sustainable energy system

Food supply security - more sustainable farming
Biogas digestate, compost and biochar saves organics
in soils (carbon farming)

e Sustainable jobs and “green value creation”

SOIL

Save Oraanics IN Soit
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Market development
A - Production



Biogas plants in Norway 2022 Avfall

Norge
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Production of biogas for transportation

e 12CBG/4LBGplants*

e / (8) food waste + manure

e / (8) wastewater sludge
and other industrial waste

e Capacity before expansion:

652 GWh

e Production 2021:
o CBG 157 GWh
o LBG 125 GWh
o Sum 282 GWh

* Incl 50 GWh from Renevo,
Stord, from 2022/23..

COCO © © 6 © 66 60

Ecogas (Ecopro)
« Plassering: Verdal
. ldrift

* Kapasitet biometan: 25 GWh

+ Kapasitet LEG: 125 GWh (250)

Mjosanlegget

« Plassedng: Lillehammer

« Status: | drift

+  Kapasitet biometan: 25 GWh

Radalen

« Plassering: Bergen

« Status: | drift

+ Kapasitet biometan: 23 GWh

Lindum biogassanlegg

. : Drammen

+ Status: | drift

+ Kapasitet blometan: 20 GWh

Mekjarvik (SNJ) .

* Plasserng: Stavanger

« Status: | drift (ombygging)

. Kapmna‘l‘bior'mm: 35 GWh

.-Grodaland

+ Plasserng: HA
« Status: Under oppstart
* Kapasitet biometan: 65 GWh

Greve biogassanlegg

+ Plassering: Rygg

+ Status: | drift, utvidelser

+ Kapasitet: 68 GWh (130 - 200)

(LBG under

planiegang)

Biomasseressurser (viktigste kilder):
o Vatorganisk avfall

@ Avlopsslam og septik
O Husdyrgjedsel
’ Andre ressurser

Lidkjeping
« Plas

Avfa
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HIAS biogassanlegg
+ Plassering: Ottestad

"] - Staws: 1ant

* Kapasitet biometan: 5 GWh

HRA biogassanlegg

= Plassering: Jevnaker
+ Status: I dnift
* Kapasitet biometan: 23 GWh

Romerike biogassanlegg
“| -« Pa : N

ssering: Nes
= Status: | dnift
* Kapasitet biometan: 45 GWh

Bekkelaget biogassanlegg
« Plassering: Bekkelaget

+ Status: | drift

+ Kapasitet biometan: 23 GWh

FREVAR biogassanlegg

+ Plassering: Gamle Fredrikstad
+ Status: | dnift

* Kapasitet biometan: 34 GWh

e S;iugbn_ogsblogasmogg

= Plassering; Saugbrugs (Halden)
« Status: Ianft” - .
* Kapasitet biometari:-26 GWh

1. 160 GWh

‘e® © @6 © © ©

VEAS

- Slemmestad, Asker
- Status: | drift

1. 60 GW! - Kapasitet LBG: 60 GWh
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Still bus and renovation (70-80%), but Norge
expected strong growth in other
transportation + industry and maritime

) GRONT LANDTRANSPORTPROGRAM
Antall kjgretgy de naermeste &rene fra kun 6 transportselskaper

o—

Forslag/eksempel pa slike steder er: o

Forde/Sogndal

Rv7/Rv52: Laerdal/Gol |

E16: Fagernes/Leira

Rva: Gjovik/Raufoss |

E134: Seljord/Notodden

Rv3: Tynset/Alvdal \

E136: Vestnes/Andalsnes

E18: Tonsberg/Larvik \

E18: Kristiansand

E6: Ringebu/Dombas |

E6: Steinkjer/Namskogan | it

E6: Mo i Rana | |

£6: Fauske =3 i

E6: Narvik |

E6: Nordkjosbotn [ |
|
|

Vekstdriveren i LBG-markedet er grgnn trucking

Looking to 2030: NGVs fleet development

Market share natural gas === Natural gas vehicles

= — -

—a Wd 4
|
|
|
vehicles in Europe fleet development !
today 2030 '
&> a0 !

>
G=2 1300000 12.600.000

x7

Py
) 16000 110000

&'ﬁm

FINUAND

E6: Alta o)
E6: Lakselv
E6: Tana

NGVs fleet up to 13 units in 2030

Biokraft AS. Company proprietary.




Long and regional transportation Avfall

Norge



http://www.youtube.com/watch?v=J-fJWsaYI7M

Development for long-distance transport o

Viktigste barrierer 2030 Forutsetninger
* @kende kostnad? m ’ * Barekraftig tilgang blir mer

HVO * Begrenset tilgang pa Chanl) £ i utford_rende ved gkt volum

bensinstasjoner m " Bt unghnspart
se ‘ee=Ng: e o prioriteres
Biodrivstoff Limocien pYOdUKsone- s o * Usikker tilgang
fra virke teknologi L | i * Hpy kostnad

trevir Hey kostnad H!P..

Infrastruktur og tilgang pa m * Krever LBG og tankanlegg
Biogass biogass pa transportruten | underveis
Tilgang pa transportmidler H ~ Flere modeller pa LBG
Infrastruktur langs m ,‘ * @kt fokus internasjonalt pa skip
-

LNG transportruten _ = rlire mﬁe.r RaiNg i

Tilgang pa transportmidler ‘oo ..b.. ——— st Lol skt
* Rekkevidde m ’ * Redusert kostnad, pkt energi-
Batteri- * Kostnad e < tetthet og energieffektivisering
elektrisk * |nfrastruktur og hey effekt m * Infrastrukturitransportkorridorer
Umoden teknologi, haye m ’ * Teknologiutvikling
Hydrogen kostnader - i * Pktskala
Skala for & redusere kostnad —'9\ * Antall kjgretsy i produksjon
IR S ey

Thema consulting. juni 2018


https://www.thema.no/co2-fond-kan-fremme-klimavennlig-naeringstransport/

TR Avfal|
Industry initiatives Norge
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Biogass Norge GASN(‘R
Proposal for binding 2030 EU-level targets to lower the
m greenhouse gas intensity of gas consumed in Europe and

[Pt increase the demand for renewable gas



NHOs Gront landtransportprogram (GLP) Avfall

Norge
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What to expect?

2030: 10% of all new trucks = 1.450
trucks - 300 GWh (Klimakur 2030,
Mdir 2020)

or...
2025: 2.000 new heavy duty vehicles
(GLP market inquiry among 6 large
transporters, 2021) - 400 GWh

GRONT
LANDTRANSPORT-
PROGRAM

Forde/Sogndal

| Rv7/Rv52: Laerdal/Gol
|E16: Fagernes/Leira
|Rva: Gjovik/Raufoss
|E134: Seljord/Notodden
|Rv3: Tynset/Alvdal
|E136: Vestnes/Andalsnes
|E18: Tonsberg/Larvik
E18: Kristiansand

|E6: Ringebu/Dombés

EG: Steinkjer/Namskogan
E6: Mo i Rana

E6: Fauske

£6: Narvik

£6: Nordkjosbotn

|E6: Alta
|E6: Lakselv
E6: Tana

Goal: 4.000 vehicles in
total in 2025 (indicates
a mature market)

Antall kjgretgy de narmeste arene fra kun 6 transportselskaper

Behov for fylletasjoner | transportkorridoreld P‘;
|Forslag/eksempel pa slike steder er:

l
!
i
|

'‘BIOGASS

o=

BrANSJEN
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Dagens infrastruktur for lastebiler er lite utbredt, dggnhvileplasser kan vaere et naturlig sted
a vurdere oppbygging av infrastruktur

Hydrogen (i dag)

Dpgnhvileplasser | dag (Statens vegvesen)

[ vorsn o]
Biogasskonferansen 2022: S5
— Ma sikte mot 4000
gasslastebiler for
2025

Madlet for Ahlsell og Grent
landtransportprograms forseringsprosjekt
er a bygge et modent marked for biogass til

|
|
| A
|

oy

> il ﬂg
Pa utvalgte @stlandet, Jaeren og
energistasjoner | dag Trondheim
4LBG stasjoner

Et eksempel pa hvor mange lade- og fyllestasjoner som trengs
for & dekke behovet i hele landet
I en andre utbyggingsfase mot 2030

Hovik, Roxenl\nlm Tiller Landsdekkende langs hovedveiene

GRONT LANDTRANSPORTPROGRAM

* Ineste fase utvider vi med Nord-Norge og flere veier | Spr-Norge.
*  Dette gir flere km vei
.og flere stasjoner for start/stopp:
* Oslo, Trondheim, Stavanger og Bergen som pé forrige slide
+ Tromsg, Narvik, Kirkenes og Alta i tillegg

* 60+ 8lokasjoner for lading e
* 40+ 8 lokasjoner for fylling av gass (hydrogen og/eller biogass), og izmte! v
+ 20+ 8lokasjoner for fylling av flytende biogass

Oomblr-Vestnes (1136) 1554m il
PR — Antall lokasjoner per energltype
Drammen-Haugesund (€134) 68 48 28
Oslo-tir (vt) L) Wladng  HCBGM2  mUG
Stange-Uliber (W3) I
Sandvka-Bergen (€16) [~

!
: H
5

rie-kristiansand (€18) |

B Tl e ——rl e

10 g % o 0
2030 dersom det f eks. opprettes hubber ifm. annen

wtvikling i Nord-Norge kan komme tidiigere enn
THEMA Consulting

=
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Production in 2017 vs 2021 Nordic countries

Antall biogassanlegg (e)

300

250

200

150

100

50

Danmark

Sverige

Finland

Biogas production 2020 - 2021 Nordic countries

6

TWh

Total biogassproduksjon, TWh( )

Norge Danmark Sverige Finland Norge

Biogas production 2020 - 2021

Denmark: 70% growth!



Potential Norway: 2,5 - 33 TWh

Many potential studies - different assumptions:

Enova / @stfoldforskning 2008: 6 TWh
The industry 2016: 10 - 12 TWh *
NVE 2017:5 - 33 TWh ***
Miljgdirektoratet 2019: 2,5 TWh **

* provided better framework conditions i = e
sk bUSineSS as Usual . Matavfall fra husholdning
*** incl macro algeas W Hem
Avigpsslam
Fiskeensilasje
Prosessavfall skog
i £ " . Fiskeslam
Avfall fra serveringsbransjen
. Avfall fra matindustri
o o i Kornavrens
u Frukt og gronnsaker
30 . Avfall fra grossist
S e

Carbon Limits / Miljedirektoratet 2019

o O O O

Avfa
Noigﬂ

SYSLA GRONN e

Biogass fra avfall og gjodsel kan
dekke behovet til alle bussene i
Norge

3 Norges

vassdrags- og
ﬁ energidirektorat
NVE 2017

nve H



Large growth potential Norge

Resources are key ,
P Norway: 10 _ 12 TWh’ Incl wWa Ste from Huge biogas potential in residues from agriculture, households and ind0stry

fo re Stry ( py ro lys i s) , a g ri _ a n d Biogas production potential 2020 - 2050* Utilisation of manure and straw**
aquaculture
e Denmark: 30-40 TWh incl Power-2-X

Livestock manure

. "
-
-~
.
I o
. Straw

— DBA projection

= DEAprojection

‘Southern Denmark and Seges 2030

Blogas @
mark based on DEA ) PJ) and

Danmark ark based on DEA projection (53 PJ) ar

EBA Statistical Report 2020 +16%

Development of the number of 700

biomethane plants in Europe, 12% 95 Ay G l
20112019 N et~ = B GN 0, B

600 +10% 67
+17% )
500
+17% 69
400 +23% 57
+22% 74
630
00 +33% B3 563
= 510
a8
K 200 c
. 310
100 Y 191
B Existing plants
B New plants o

20m 2012 2013 2014 2015 2016 2017 2018 2019

Number of biomethane plants



Biogass pa Melsgjerdet
Status: Anlegg vurderes
Kapasitet: 23 GWh
Kontakt: V@R IKS

Biogass pd Voss

Status: Anlegg vurderes
Kapasitet: 15-20 GWh
Kontakt: IHM IKS

Rédalen Biogass

Status: | drift

Kapasitet: 23 GWh
Kontakt: Bergen kommune

dlingsanlegg matavfall
tatus: Under planlegging
Kapasitet: 10tusen tonn
Kontakt: BIR IKS

Biogass pa Stord

Status: Under bygging
Kapasitet: 60-70 GWh

Kontakt: Renevo (tidligere SNG)

Grodaland

Status; | drift
Kapasitet: 50 GWh
Kontakt: IVAR IKS

Qo

e 0@

e 00 e0o

19 new projects on the table in Norway

e 0 0 O0°O

]

Map: Biogass Vestland, presented at Avfall Norges bioseminar 2020

Avfa
Nor'gLI

Nordfjord biogass
Status: Anlegg vurderes
Kapasitet: 9-12 GWh
Kontakt: NoMil IKS

Biogass i Hardanger

Status: Anlegg vurderes
Kapasitet: 17-60 GWh
Kontakt: Ullensvang kommune

Hardanger Biogass

Status: Anlegg vurderes
Kapasitet: 55-65 GWh
Kontakt: Hardanger Biogass

nlegg Nord-Jeren

Status: | drif
Kapasitet: 45 GWh
Kontakt: IVAR IKS

Jeeren biogass

Status: | drift
Kapasitet: < 1 GWh
Kontakt: Jaeren Biogass
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Climate potential

Rotevatn svarer: — Nei,
biogass er ikke nullutslipp




Biogas can give large emission reductions

- more than «zero emissions» (CCUS)

83,8
gCo,/MJ
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-87%
Snitt 5
anlegg

«Grgnn» CO2

&

( Innenfor Produktforskriften (RED) )

144% |

Med LCA-metodikk (hele
verdikjeden)

Biogjladsel

J

> -150%

RED?2 includes a huge bonus for using manure: -200%
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Potential - incl CCUS (Carbon
Capture Usage and Storage)

3,2 mill tons CO2 equivalents
= 6,9 % of Norway's total

(preliminary estimates) %R .f;'n?t;t:tone:f;hose‘~"g‘-‘ ;
' 4 o 1acin ese cnalienges. Jo—
o 2 e — =



http://www.youtube.com/watch?v=ubYqT0TmkRM

www.nordicbiogasconference.com

Avfa||
Thank you for your attention! See you here? Norge

Nordic Biogas
Conference
The Nordic model for biogas solutions — Meeting society's grand challenges

General info v Registration v Theme of the conference Program v Sponsors and exhibition v Contact Q



http://www.nordicbiogasconference.com

