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Indicators (KPI)

Environment (CO,)
Global trends

— Example: Fossil-fuel share

Economy and Security of Supply

— Example: Infrastructure

Cross-sectoral integration

— Example: hydrogen and value of wind

“Green” Pricing - Consumer side

— Example: Cement and steel




Global trends — fossil-fuel share
Transformative/disruptive transition required!
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Infrastructure - Number of sites for thermal units
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Infrastructure - Number of sites for thermal units
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Infrastructure - Number of sites for thermal units

8000

M Existing nuclear

M Existing fossil (>50MW)
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Infrastructure - Number of sites for thermal units
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Cross-sectoral integration

—| IRON & STEEL MAKING —| HOT STRIP MILL —| FABRICATION

Vehicles

Cars

Trucks

Other transport

Industrial equipment

By-products

Machinery
Hot rolled coil/sheet
Electrical
Cold rolled coil/sheet
COLD ROLLING Construction
Coated coil/sheet
Infrastructure
Heavy plate
Buildings
Steel slabs
Fabrication scrap Metal goods
Packaging
Appliances
Other

_| PLATE MILL

Rootzén and Johnsson (2017)



Cross-sectoral integration
Variation management strategies required for maximizing the
value of wind and solar PV

Shifting Absorbing Complementing

Electricity = Electricity Electricity = Fuel and heat Fuel = Electricity
* Reduce curtailment * Reduce curtailment * Reduce peak power

and peak power * Fewer low cost events * More even costs on
* More even costs on yearly basis

diurnal basis
Batteries Power-to-heat Flexible thermal generation
Load shifting Electrofuels Reservoir hydropower
Pumped hydro Power to gas (hydrogen)

= Grm
TESVOLT e

nnnnnnnnnnn

Goransson, L., Johnsson, F. (submitted)



Hydrogen steel making — value of wind
HYBRIT
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Cross-sectoral integration
Variation management strategies required for maximizing the
value of wind and solar PV

Shifting Absorbing Complementing

Electricity = Electricity Electricity = Fuel and heat Fuel = Electricity
* Reduce curtailment * Reduce curtailment * Reduce peak power
and peak power * Fewer low cost events * More even costs on
* More even costs on yearly basis
diurnal basis
Batteries Power-to-heat Flexible thermal generation
Load shifting Electrofuel Reservoir hydropower

Pumped hydro Power to gas (hydrogen)

TESVOLT B
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Goransson, L., Johnsson, F. (submitted)
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The value of wind power —without variation management

typical continental Europe
_ s jsolated
- : 2 = with hydropower access
1'd . .
u . .
'H :
- : :
E 0.8 L 4 .
® AM 5 o
: |
S o6l ° LI
g . -
© E
= ; A A
= 04L
0.0 | | |
0.0 0.5 1.0 1.5 2.0

wind power share of annual electricity demand

The value factor (0-1): ratio of the production weighted marginal cost of electricity to
the time-weighted average

Goransson, L., Johnsson, F. (forthcoming)
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The value of wind power — with variation management

5 Hydrogen for 21 steel plants
: with 7 days storage
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“Green” Pricing - Consumer side

Nordisk basindustri
Atgirder for att uppfylla

ldngsiktiga utslippsmal

kostar ~100€/ton CO,

Sa mycket
dyrare blir
cementen

\ +70%

Handel med utslappsratter
EU-ETS <10 €/ton CO,

Sa mycket
: dyrare
. blir stalet

+25%




Nya satt att prissitta
koldioxid behovs

Nordisk basindustri

Atgiirder for att uppfylla

langsiktiga utslippsmal
kostar ~100€/ton CO,

EU-ETS <10 €/ton CO,

Rootzén and Johnsson, (2015)
Se

http://www.dn.se/debatt/plan-saknas-for-att-

minska-basindustrins-klimatpaverkan/

Att gora basmaterial klimatneutrala
skulle dka priset kraftigt, menden
fardiga konsumentprodukten ékar
bara marginellti pris

Stalmdustrm

Sa mycket
dyrare blir
cementen

+70%

Sa mycket

. dyrare

- blir stlet

+25%
Sa mycket Sa mycket
dyrare ' dyrare
blir huset blir bilen
+mindre +mindre

an 0,5%

in0.5%




* Economy and Security of Supply

Indicators (KPI)
Global trends

— Enormous challenge to ramp up RES
and reduce fossil fuel use
Fossil-fuel strategies are required!

— Enough sites for thermal plants
peak power sites may be a challenge

Cross-sectoral integration

— Can increase value of wind (and VRE)

“Green” Pricing - Consumer side

— EU-ETS will not impose investments in transformative
measures
Yet, small price increase if allocating cost for these measures |
to consumer side




Varfor ta ledningen i klimatarbetet?

* Om varlden ror sig 1 enlighet med Parisavtalet — att
begransa jordens uppvarmning till val under 2°C



Varfor ta ledningen i klimatarbetet?

* Om varlden ror sig 1 enlighet med Parisavtalet — att
begransa jordens uppvarmning till val under 2°C

— Mycket stor efterfragan pa koldioxidneutrala
produkter och tjanster




