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Denmark’s Energy and
Climate Outlook

An Integrated Platform for WEM, WAM, WOM
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What is Denmark’s Energy and Climate Outlook?

Technical assessments of energy demand, energy production, and
emissions. Providing insight into status and challenges in relation to
Denmark’s energy and climate policies and obligations.

1. WEM 2030 ("with existing measures”): Ex-ante. “Arm's-length
principle”. Not specifying effects of individual measures.

2. WAM 2040 (“with additional measures”): Ex-ante — strategic
stakeholder process aimed at policy targets and trends. Not specifying
effects of individual measures. 2018 draft. To be included in 2019.

o

WOM 1990 Base Year (“frozen system”) : Ex-post/Ex-ante. Indicative
impacts of grouped measures (RE, EE, Land).
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Smart objectives (3 pillars: RE, EE, CO2)

* EU 2020

* 30 pct. (DK)
e EU 2030

® 32 pct. (all)
* DK 2030

e Overall : 55 pct

e Elec. : >100 pct.
e DH: >90 pct.
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e EU 2020

* 20 pct. (all)
e EU 2030

® 32,5 pct. (all)
e EU 2030

0,8 pct./year
(DK)

* EU/UN 2020/2005
® 20 pct. (DK)

e EU/UN 2030/1990
® 40 pct. (all)
e EU/UN 2030/2005

® ETS: 43 pct. (all)

* nETS: 30 pct. (all)
* DK 2050

e Zero net
emissions
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Input >

Economic growth,
industrial productivity
(MoF)

Demographics and housing
(DEC)

Fuel and
CO2 markets (IEA/MoF)

Plant data and hourly
variations

Energy statistics and input-
output matrices

23 countries energy sector
development with capacity
and interconnectors
(ENTSO-E)

*, Technology catalogues
1> ® Energistyrelsen

INtERACT
(Other Demand)

Danish Energy Model

Sisyfos
(Security of Supply)

RAMSES
(Supply)

Electricity price
District heating price
El. and heat demand

Electricity price
Transport energy demand

PSO-
model

Supply
Technology
Build Models *

* E.g. on-shore wind, PV/CSP, large-
scale heat pumps

Output >

Energy balances
2015-2030/40 for DK e.g.:
34 district heating areas,
18 demand sectors,
11 end-uses

RES-shares EU-norm

CO2 emissions (via DCE
emission model)

Electricity price and
exchange
DK1, DK2, 23 countries,
Power balances
Security of supply
PSO-projection

Fiscal revenue impacts

Financial and economic
operational costs

Energy intensities
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Datacenters: Scenarios — extreme uncertainty

12

10

TWh
o
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35%

30%

25%

20%

15%

10%

5%

0%

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

== Eksponentiel veekst

e | inezer veekst

e Disruption
bf start

=== Danmark fravaelges
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Results



Total CO2 emissions

80

70 1990: 70,8 mt 2030: 51,8 mt

-
o 60
& (27 pct)
9 s0
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£ 40 2020: 43,3 mt
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< 30 (39 pct)
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M Transport Method uncertainty transport =~ Agriculture
W Other M Energy-related ® UN Base Year 1990
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RES-shares (Eurostat method)

100%
90% 2021:86.0%
80%
70%
60%

X 50% 2021:43.6%

40%
30%

20% 2d20-8 9% 2030:12.9%
10% O (+]

0%

2030:57.5%

2030:39.8%

—

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
e RE-share (RES) === RE-share Electricity (RES-E)  ==RE-share Transport (RES-T)
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RES — WEM /
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RES Renewable Energy Share

/ July 2018 policy initiatives

0,60
0,50
0,40
.
(8] 0,30
o
0,20
0,10
0,00
2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
— VE_andel[pct] - SFM_2018-09-
19_DataR_BF18plus_TVAR2014_2017_2030_Y| 042 | 045 | 045 | 045 | 045 | 045 | 046 | 047 | 047 | 048 | 048
S1_83_02_C1506981 xIsb
—B—VE_andellpct] - SFM_BF xisb 042 | 044 | 044 | 043 | 043 | 042 | 042 | 042 | 041 | 040 | 040
—4—VE_andel[pct] - SFM_AF_V18_AEv2.xlsh 042 | 044 | 045 | 045 | 045 | 045 | 046 | 047 | 049 | 050 | 052
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The

RE-PAMs
EE-PAMs

1990-2016 ex-post
based on energy stats

2017-2030 ex-ante
based on the 2017
WEM projection
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MtCO2 reduction
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RE- and EE-CO,-reduction effects 1990-2030
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RE effect on CO2 emission [MtCO2
reduction] (historically)

@ «» «» = RE effect on CO2 emission [MtCO2
reduction] (projections)

e RE effect on CO2 emission since 1990
[MtCO2 reduction] (historically)

== «» «» @ RE effect on CO2 emission since 1990
[MtCO2 reduction] (projections)

e EE effect on CO2 emission since 1990,
without RE since 1990 [MtCO2
reduction] (historically)

e «» «» @ EE effect on CO2 emission since 1990,
without RE since 1990 [MtCO2
reduction] (projections)

e EE effect on CO2 emission siden 1990,
with RE since 1990 [MtCO2 reduction]
(historically)

e «» «» » EE effect on CO2 emission since 1990,
with RE since 1990 [MtCO2 reduction]
(projections)
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Off-shore wind and coal-fired power plants
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