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Stepping up Nordic Climate
Co-operation

"The aim of the Nordic
countries is to be carbon
neutral and to
demonstrate leadership
in the fight against
global warming"

- The Nordic prime ministers in their
declaration at the summit in Helsinki
25.01.19
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Three scenarios

Carbon Nordic Climate
Neutral | powerhouse Neutral
Nordic (NPH) Behaviour

(CNN) (CNB)
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Five Solution Tracks to Carbon
Neutrality

BEHAVIORAL CHANGE
I

CARBON
NEUTRALITY

CCS & Bio- Power Direct
BECCS energy to X electrification

BEHAVIORAL CHANGE
will lower the demand for energy
and make the transition easier



The Important but Shifting Role of
Bioenergy

CARBON

Bio-
cneray NEUTRALITY
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Bioenergy use increase, and partly
change

Total bioenergy use - CNN scenario
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Bioenergy use increase, and partly
change

1. Can we replace imported 2. Can we meet increasing
biofuels with Nordic demand?

sustainable biofuels?



Forest biomass — the main biomass resource in

the Nordics

TWh/year
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@ Source: Adapted from Poyry & Nordic Energy Research, 2019

Waste biomass
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Forest biomass potential split on biomass

types

Increasing potential:

+

Increased use of wood in
construction
| ess use of wood for

printing paper

Decreasing potential:

Increased use of low quality
wood for other purposes
Extended environmental

restrictions
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Bioenergy growth is more moderate than

in previous studies...

TWh
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Bioenergy challenges and trade-offs

1. Environmental impacts from biomass harvesting

ul
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Bioenergy challenges and trade-offs

1. Environmental impacts from biomass harvesting

2. Managing short- and long term climate impacts
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Managing trade-offs

Raw material Industry
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Bioenergy challenges and trade-offs

1. Environmental impacts from biomass harvesting

2. Managing short- and long term climate impacts

3. High energy efficiency in heating, or fuels for hard to abate

"8
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Managing trade-offs

Long-term competing technology tracks for bioenergy in the NCES

Bioenergy primarily Heavy-duty Industry

competes with transport processes Heat
X X

Direct electrification

PtX X X

CCS/BECCS X

 Biofuel have lower efficiency but higher substitution effect in
the long run

 Bioheat may provide much needed long-term flexibility to
largely electrified heating systems

O .



Key messages

Bioenergy in the Nordic Clean Energy Scenarios

 Wood waste and forest industry residues remain
important renewable energy resource towards 2050

« Biomass can to a larger extent be utilised in hard-to-abate sectors
o Offers flexibility in the transition

 Sustainable biomass supply is a key factor

 Deliver negative emissions needed to meet Nordic climate targets



Negative Emissions are Essential for
Reaching Nordic Targets

Coan CARBON
BECCS NEUTRALITY



Included Nordic GHG Emissions

The Nordic GHG emissions covered by national targets [}
and the emissions covered by the NCES project | |

Included in national targets

-69.3
Transport Industry

LULUCF

21.3 6.7

Industrial processes |Agri-
culture

Power and heat

Intl. transport
4.4 A
Resi- Commer-

dential |cial

@ Included in NCES modelling

Emissions Sinks
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NCES Open-Source Toolbox

Framework assumptions

Technology
data &
assumptions

ON-TIMES MODEL BALMOREL MODEL

e e .. Calibrati . . .
optimisation, investment, structure — operation, dispatch, prices

Scenario results

28



—Net total

_NOn-C02 o
GHG Emissions .
LULUCF (MtCO5e) Nordicsum
Energy related CO, 300

250

200 \f\
Sum of Nordic .. \/\_\’\A..,

historic GHG R

emissions and et T —
plotted sum of ; R
Nordic R =2
national targets -

-1501990 2000 2010 2020 2030 2040 2059

O :



—Net total

- Country specific GHG
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Negative emissions are necessary
to reach Nordic national targets

From 2025 CO, capture need to

CNN increase at a rapid rate until 2035

Mton CO, captured
30

?0% of captured CO, is from
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7.5Mton
CO,

All scenarios reach national

4Mton CO,

target’s but amount of

CO, captured in 2050
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7.5Mton

Storage potential exceed projected captured volumes =
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7.5Mton
CO,

Ongoing and planned CCS projects in the Nordics
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Carbon capture options included
in the model

e Post combustion plants

e Oxyfuel plant

 Biogas production and

upgrade

Boiler

e Direct air capture

e Pyrolysis - biochar —— S S .
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Modelled CO,-flows
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The Nordic countries go for
different CCS solutions
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Drivers for carbon capture in the
Nordic countries

Denmark and Iceland:
Driven by need to compensate large LULUCF emissions and
other non-energy emissions

Norway:
Easy access to storage

Sweden and Finland:
Heavy industries where replacing fossil fuels is costly

O
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Least costs vs. real life development
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Remaining Emissions in the CNN Scenario

About 33 Mton of
energy-related
CO, emissions
remain in hard-

to-abate sectors
by 2050.
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Key messages
CCS and BECCS in the Nordic Clean Energy Scenarios

« Negative emissions are a necessary to reach carbon neutrality targets

e |n 2050 12% of needed Nordic emission reductions come from capture
and storage

e Q0% of captured CO2in 2050 is from biogenic sources and municipal

waste

* Nordic countries are well suited for CCS and negative emissions

e The competition between different CCS options is tight



Thank you!

Join us January 19th for the second

. results webinar
ENERGY
SCENARIOS

Solutions for Carbon Neutrality

Access the Nordic Clean

eeeeee

Energy Scenarios report at

WWW.NORDICENERGY.ORG
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