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Danmark som grgn vindernation

- Hvor langt er vi og hvad mangler vi ?
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Hovedpunkter

« Danmark i det globale felt

* Opskalering af granne teknologier

* Transport og landbrug

* Nordiske styrke positioner

« Nye markedsvilkar for grgn teknologi
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Country Score*** Categories

Climate Change Performance
Index 2020 2 0 TN e
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Top three performers:

== Sweden is leading the group of high performing countries, as it
has in the past two years.

European Union (28)
Germany

Romania

Portugal

Italy

Slovak Republic

=_= Denmark moves up ten ranks to become the second best per-
forming country in this year’s CCPI.

- Morocco falls one place in the overall ranking but keeps its over-
all high performance.
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Components of the CCPI

Current Level of GHG Emissions per Capita

International Climate Policy
National Climate Policy Past Trend of GHG Emissions
per Capita
TPES/Capita 2030 Target
compared to a well-below-2°C

compatible pathway —— Current Level of GHG Emissions
" Emissions per Capita compared to a well-
Current Level of TPES/Capita o s
compared to a well-below-2C —— below-2°C compatible pathway
compatible pathway

Index Categories

GHG Emissions
(40% weighting)

Renewable
Past Trend of TPES/Capita Energy GHG Emissions Reduction
2030 Target compared to a well-
Current Level of Energy Use below-2°C compatible pathway
(TPES/Capita)

Renewable Energy 2030 Target compared to a |— Current Share of Renewables per TPES
well-below-2°C compatible pathway

Renewable Energy
(20% weighting)

Energy Use
(20% weighting)

Climate Policy
(20% weighting)

ERNEAR

Current Share of per TPES comp Development of Energy Supply from
to a well-below-2°C compatible pathway Renewable Energy Sources

© Germanwatch 2019| ough to prevent dangerous climate chang © Germanwatch 2019

GHG = Greenhouse Gases | TPES = Total Primary Energy Supply




Vindkraftens andel af indenlandsk elforsyning

Vindkraftkapacitet og vindkraftens andel af
indenlandsk elforsyning
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El- og flernvarmesektorens forventede
omstilling til vedvarende energi 2017-2030
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DK: relativt flest greanne patenter i Norden

Grgnne patenter per 1 mio. indbyggere

Antal per ar
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DK: langt over OECD gennemsnittet

Grgnne patenter per 1 mio. indbyggere

Antal per ar
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..men eksporten af grgn energi-teknologi viger

Eksport af energiteknologi og -udstyr

Mia. DKK, lgbende priser
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=== Andel af Danmarks samlede eksport (hgjre akse)
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Olieprisen pavirker investerings-lysten

= Small money

= Technical risk

* No returns
Installed 1 | = Public funding

Illustrative

cost = Big money
= Tech. & political
risk
= Risky returns
= Public and private = Huge money

funding = Market risk
= Commercial returns
= Private funding

Fossil fuel price parity/

>

Installed capacity




Fra pilot stadie til markedet: Valley-of-death
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Nye veje til grgn vaekst ?

 Interviews med indehavere af
grenne patenter i Norden

 Kortlaegning af barrierer
» Resultater primo 2021

Dealing with risk

How the commercial
level 15 reached in.
technical terms

How mvestors The role of commercial

Funding percerve the market partners

The role of policy and | The role of prices and
regulation compentors

Market

Table 1. Matnx of the topics covered in each factor/stage mtersection. These are also the critenia for classifying a quote according to a specific topic. USUNIVERSITY /




Gregn omstilling af transport og landbrug

GHG emission, kt CO, ®kvivalenter

Industriprocesser
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Transport og andre ® Energiindustri ® Fremstillingsindustri
Andre sektorer mobile kilder ¥ Transport og andre mobile kilder B Andre sektorer
9% 27% u Flygtige emissioner ® Industriprocesser
u Landbrug u Affald

Figur R.2 Totale drivhusgasemissioner i CO,-aekvivalenter fordelt pa hovedsektorer for 2016 og tidsserier fra 1990 til 2040.

« DCE-fremskrivning viser behov for nye tiltag
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Stort konverteringstab 1 fossil biler

Virkningsgrad og tab - Citroén dieselmotor 1,4HDi

15

Energi-udnyttelse
* Benzin biler: 20 %

& virkningsgrad [%)

* Diesel biler: 35% |  tab kelevand [}

“ tab udstedning [%)

® El'bller 70% o resttab (%)
TAB
» - kglevand til motor & udst@dning

Derfor: Vejtransporten idag kreever 162 PJ (+12M tCO2)
Men hvis 100% el-biler 22 gang mindre: ca. 64 PJ
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God gkonomi i elbiler ifglge FDM

FDM analyse (Motor 6/19)

- 9000 kr/ar pa breendstof i
besparelse (20.000 km)

- Mindre vedligehold
- Veerditab

FACIT: Konkurrencedygtige
elbiler er pa markedet

Analysens udgifter omfatter ifglge FDM alt (el, deek,
veerditab, forsikring, serviceaftale, ejer-afqift, renter,
vask og parkering)




Elforbruget i 2030 med 100% el karetgjer ?
- fra en andel pa 2% til 20 %

M Datacentre

M Elektriske kgretgjer

M Jernbane (og Sefart)

M @vrige erhverv samt
husholdningsapparater

M Procesvarme (erhverv)

W Varmepumper, elkedler, elvarme

Behov for mere VE-el; 64 PJ vil fx kraeve 5000 MW landvind
Eller flere energibesparelser! ARHUSUNVERSITY. oy




Landbrugets drivhusgasser: metan og lattergas

Table 6.1 Historic and projected emission from the agricultural sector, given in CO; equivalents.

Kt CO, equivalents 1990 2000 2005 2010 2015 2016| 2017 2020 2025
Enteric fermentation ~ 4039 3631 3483 3631 3667 3712| 3743 3831 4006

Manure management 2523 3034 3167 2800 2608 2572| 2485 2322 2259

Agricultural soils 5490 4324 3941 3818 3936 4035| 4073 4155 4186

Field burning of
agricultural residue

Liming 220 206
Urea application (CO»
emission)

Other carbon-contain-
ing fertilisers

3 4 5 3 3 3 4 4 3

Total

* Metan fra dravtyggere og husdyrgadning
 Lattergas fra tilfgrsel af kunstgadning til markerne
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Erstat kunstgadning med husdyrgadning

GHG emissions (GWP 100 yrs: IPCC, 2007) Energy
consumption®

Fertilizer product Nutrient content Fertilizer Fertilizer use (soil effects) Fertilizer produ ction + use Fertilizer
production production

fertilizers At plant CO; from urea Direct N0 Indirect N;0 Indirect N;0 CO; from liming .
gate hydrolysis from use via NH, via N0y and CAN Total Total On-site
kg CO,-eq/kg kg CO,-eq/kg

product nutrient

kg CO,-eq/ kg product MJ/kg product

* 9-10 kg CO2,, per kg kveelstof (N)
* Globalt ~3% af GHG fra kunstgadning

» Husdyrgadnings effekt kommer
gradvis med mineralisering — viden!
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Tang i husdyr foderet: >80% metan reduktion

PHYS * -ORG

Home / Earth / Environment

() mav 11,2019

The race is on to cultivate a seaweed that
slashes greenhouse emission from cows,
other livestock

by Joshua Emerson Smith, The San Diego Union-Tribune

Those concerned with climate change may soon feel less compunction about biting into a
cheeseburger.

Researchers have recently discovered that feeding cattle and other livestock a specific type
of seaweed—known as Asparagopsis taxiformis—can dramatically reduce the massive
amount of planet-warming methane such farm animals burp and fart into the atmosphere.

Scientists from San Diego to Vietnam to Australia are now working overtime to figure out

how to best cultivate the underwater plant—which a growing number of private aquaculture
companies are seeing as a potential cash cow.
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Finland: Biogkonomi

 Bio-diesel til transporten, incl.

fly og skibe

* Bio-raffinering: kaskader af
ressource anvendelser

* Lignin fra treemasse til
biobaserede emballager

Carbon fibres
from lignin

Jby

Consumer
packaging

Biochemicals




Norge: effektiv bilbeskatning

« CO2 element i registreringsafgiften
siden 2007 ——————

2007 Mean (159 g’km) 2006 Mean (177 g'km)
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Fig. 4. Distribution of new nger vehicles by (0, intensity in Norway. Fig. 5. Distribution of new passenger vehicles by CO, intensity within the Volkswagen Golf.

S. Yan and G.S. Eskeland / Journal of Environmental Economics and Management 91 (2018) 247-262 AARHUS UNIVERSITY /v




Sverige: Hgjere CO2-afgift, lavere energiafgift

FIGURE 2: Development of Swedish carbon tax rate over time

120

—— CO2 tax general level (euro/tonne)
CO2 tax industry level (euro/tonne)
Proposal for 2016 and 2018.
Source: Swedish Ministry of Finance (NOTE: from 2008 industry outside EU Emissions Trading Scheme (EU ETS)).




Mere retvisende afgifter i Danmark

« Gradvist hgjere CO2-afgift

» Elsektoren: Undtagelse for breendselsafgift (kul/olie mv)
ophaeves — beskat konverteringstabet

« Afgift pa luftforurening der modsvarer omkostningen

» Nedseet energi-afgiften pa el til 37 gre/kwh — samme
belastning som braendsler

» Erhvervslivet: energi-afgift pa el som fgr — ogsa bidrage til
grgn omstilling
» Indfase afgifter pa kunstgadning og metan i landbruget
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Offentlig statte og nye finansielle instrumenter

- MUDP og EUDP

Figur 3: Renten pd 10-arige statsobligationer

* Den grgnne -

2,5
2,0

1,5

* Grgnne obligationer
(svanemeerket)

0,0

v Lth forrentede Ién gennem -0‘2014 2015 2016 2017 2018 2019
Kommunekredit til at — eSS
udrulle gran teknologi

Kilde: Bloomberg
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Tak for opmaerksomheden
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