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1 CLIMATE
ACTION

* Aterstdende utslappsbudget

® Kollagringstekniker - CCS/BECCS

® Utmaningen med de fossila branslena

* Maojliga tekniker och atgarder

® Stdrsta flaskhalsarna i omstéllningen

® Nodvandiga utslappsminskningar

* Arvi (samhallet) 6verens om problembeskrivningen?
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Strong growth in RES investments — zero reduction in fossil
fuel share!
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Strong growth in RES investments — zero reduction in fossil
fuel share!
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Example of transformative/disruptive transition —
New York Year 1900. Can you see the car?

Tony Seba, Clean Disruption - Why Energy & Transportation will be Obsolete by 2030
- Oslo, March 2016



New York Year 1913. Can you see the horse?
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New York Year 1913. Can you see the horse?
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Begransa den globala temperaturdkningen < 2°C:

Minskad energianvandning

- Befolkning
- Teknik
- Valstand och livsstil

- Effektivisering
Byta bransle/teknik

- Fornybart

- Kérnkraft

- Kol till gas

Fanga in och lagra koldioxid
- Fran stora punktkallor (kraftverk, industrier, vatgas-
produktion) — CCS — eller fran atmosfaren - DAC

- Kolfixering - markanvandning (Land Use Change and
Forestation- LUCF)
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Befintlig byggnadsstock viktig i var del av virlden
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SUV till branslesnal bil
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Begransa den globala temperaturdkningen < 2°C.:

Minskad energianvandning

- Befolkning
- Teknik
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- Fornybart
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Fanga in och lagra koldioxid
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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
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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)

solated container

Goéransson, L., Johnsson, F. Wind Energy. 2018;1-18.
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Avskiljning, transport och lagring av CO,
CO, Capture, Transport & Storage (CCYS)
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Nordic countries
Coastal location of large emission sources

Biogenic and fossil #
emission sources

R S

CHP, Sweden =~

Pulp and Paper
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- Hydrocarbon Fields
I storage formations (Aquifers)

Porous basalts
Sedimentary Basins

Maritime borders
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Sweden: 27 large point sources of CO, emissions
(>500 ktCO./a)

&
2 Steel plants
+ 1 CHP plant
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Sweden: 27 large point sources of CO, emissions
(>500 ktCO./a)
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Time line towards zero and negative emissions
26 years (or 31 years) left, and we have not even started!

A 0\\6‘es ’
S

2018 2045 2030
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Nya fossilbranslestrategier behovs

Carbon emissions pricing

Fossil fuel taxation |
Emissions performance standards (EPS) —d

Phasing out of fossil fuel subsidies

Divestments from fossil fuel industries

Procurement
Transition policies

Moratorium on fossil fuel supply projects

Funding for research and demonstration projects

— Have not resulted in the necessary transition
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Utmaningar och mojligheter

®* Hog kostnad for manga atgarder i forhallande till
forvantade styrmedel tex EU-ETS priser och vad
som kan forvantas drivas fram av

upphandlingskrav. T
)

raq. o ¥ .
FAA =% European Commission

® Betydande vilja hos allmanhet och foretag att
betala for klimatneutrala produkter och tjanster

® Kostnaden for att astadkomma klimatneutrala
produkter ger troligtvis liten Daverkan a prlset
pa slutprodukterna e
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Supply chain analysis
Steel to car TG

& AT
—IRON & STEEL MAKING —{HOT STRIP MILL ——| FABRICATION S o~ PN

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
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Supply chain analysis
Cement (and steel) to building

4{ CLINKER PRODUCTION { CONCRETE MANUFACTURING

Civil engineering

Transport
infrastructure

Hydraulic works

Other

Non-residential buildings

Public

Commercial

White clinker
Residential buildings

Blended

Multi-dwelling
cements

houses
CEMENT PRODUCTION
Single detached
houses

White cements
Other



Kostnad for att ta bort koldioxiden

Nordisk basindustri
Atgarder for att uppfylla
langsiktiga utslappsmal
kostar ~100€/ton CO,

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

Cementindustrin

Sa mycket
dyrare blir
cementen

+70%

Stalindustrin

Sa mycket
: dyrare
: blir stalet

+25%




Nordisk basindustri
Atgarder for att uppfylla
langsiktiga utslappsmal
kostar ~100€/ton CO,

Handel med utslappsratter
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
dyrare
blir huset

+mindre
dn0,5%

Sa mycket
dyrare
blir bilen

+mindre
an 0,5%
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“...citizens are able to
organize not just one but
multiple governing
authorities at differing
scales”

2009
in Economic Sciences
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Vad kan Sverige och samhallet gora?

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

® Bygga vidare pa att det finns en dkad vilja bland féretag och
kunder att minska sin klimatpaverkan - vardekedjeperspektiv

® Utveckla “kollektivt handlande” lings virdekedjor — fran
basmaterial till slutprodukter — foretag gar ihop och tillsammans
bestammer sig for att ta fram koldioxidfria produkter och tjanster

® Uppriatta en tranformationsfond?

f B: DRIA \
|: i AV e A
A | SO ELINOR OSTROM
ho o ) 7 g 2009 Nobel Laureate
O = D5 O in Economic Sci

E Sciences V/{




Why take the lead in climate mitigation?

« |f the world develops in line with the Paris agreement — warming
limited to well below 2°C = very high demand for carbon
neutral products and services

 https://www.mistracarbonexit.com/
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