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Begransa den globala temperaturokningen < 2°C:
Minskad energianvandning
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Europe (EU-27+NO+CH): Generation up to 2050
Green Policy scenario
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Europe (EU-27+NO+CH): Generation up to 2050
Green Policy scenario

el
Gres~ " d Och SOI
5000 : ! fOV vin |
: n | .
kostnad.e ! . .
kni“g av - E E : 5 ! e.g. Blogas fired GT/CCGT
. ins BT O S S |
1
Kvaft g Solar PV
e
2 3000 fazz--- ot
g Thermal
S : : : generation is
2 2000 b o . load following
G anq zero
emission

Thermal ‘
generation 4

is base load

2010 2020 2030 2040 2050
Time [year]
] c-g Lignite fired power plant Odenberger et al. (forthcoming)




Variation management strategies required for maximizing
the value of wind and solar PV

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)
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Goransson, L., Johnsson, F. Wind Energy. 2018;1-18.
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Alternativa drivimedel sjofart

LNG

- Metanol
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Alternativa drivimedel vagtransporter
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Virdet pa biomassa kommer 0ka i en virld som ror sig i enlighet med Parismalet
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Sweden: 27 large point sources of CO, emissions
(>500 ktCO,/a)

=
2 Steel plants
+1 CHP plant

19 Pulp & Paper plants
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Sweden: 27 large point sources of CO, emissions
(>500 ktCO,/a)
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Supply chain analysis
Steel to car ATV
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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
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Supply chain analysis
Cement (and steel) to building

4{ CLINKER PRODUCTION CONCRETE MANUFACTURING

Civil engineering

Transport
infrastructure

Hydraulic works

CEMTI Other

Non-residential buildings

Public

Commercial

Other

White clinker
Residential buildings

Blended

Multi-dwelling
cements

houses
CEMENT PRODUCTION
Single detached
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White cements
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Kostnad for att ta bort koldioxiden

Nordisk basindustri
Atgirder for att uppfylla
langsiktiga utslippsmal
kostar ~100€/ton CO,

Handel med utslappsritter
EU-ETS <25 €/ton CO,

Cementindustrin

Sa mycket
dyrare blir
cementen

+70%

Stalindustrin

Sa mycket
: dyrare
: blir stalet

+25%




Nordisk basindustri
Atgirder for att uppfylla
langsiktiga utslippsmal
kostar ~100€/ton CO,

Handel med utslappsritter
EU-ETS <25 €/ton CO,

Rootzén and Johnsson, (2016, 2017)

Se ocksa
http://www.dn.se/debatt/plan-saknas-for-att-
minska-basindustrins-klimatpaverkan/

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

Cementindustrin Stalindustrin

Sa mycket
dyrare blir
cementen

+70%

Sa mycket

. dyrare

: blir stalet

+25%
Sa mycket S& mycket
dyrare dyrare
blir huset : blir bilen
+mindre : +mindre

an 0,.5%

dn0,5%


http://www.dn.se/debatt/plan-saknas-for-att-minska-basindustrins-klimatpaverkan/
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Vagbygge
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“...citizens are able to
organize not just one but
multiple governing
authorities at differing
scales”

2
in Economic Sciences
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Vad kan Sverige och samhillet gora?

® Driva pa for styrmedel och strategier som direkt syftar till att
prissatta koldioxid

® Bygga vidare pa att det finns en okad vilja bland foretag och
kunder att minska sin klimatpaverkan — viardekedjeperspektiv

® Ga fore — men med effektiva losningar som ar skalbara

¢ Utveckla ’kollektivt handlande” lings vardekedjor — fran
basmaterial till slutprodukter — foretag gar thop och tillsammans
bestimmer sig for att ta fram koldioxidfria produkter och tjanster

® Uppratta en omstallningsfond?
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Varfor ta ledningen i klimatarbetet?

* Om vérlden utvecklar sig 1 enlighet med Parismalet — att
uppvarmningen ska halla vil under 2°C = mycket stor
efterfragan pa koldioxidneutrala produkter och tjanster

* https:/www.mistracarbonexit.com/

MISTRA

CARBON
EXIT»



https://www.mistracarbonexit.com/

Extras
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Exempel - Elektrifiering

Laddningsstrategier
Ostyrd
Optimerad Elviag — tunga vagtransporter

V2G



Installerad effekt ar 2050 givet olika laddningsstrategier
inklusive elviagar for godstransporter
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Hydrogen steel making — value of wind
HYBRIT

FOSSIL EMISSIONS 2oy

ENERGY CARRIERS ek e T

All numbsars per onne of onede steel
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The value of wind power —without variation management

typical continental Europe
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wind power share of annual electricity demand

The wind value factor: average wind owner revenue relative to the average annual
marginal cost of electricity
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The value of wind power — with variation management

Hydrogen for 21 steel plants
: with 7 days storage
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Decentraliserade system — Nya marknader
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