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One-Stop-shop for Offshore Wind

Sharing 30 years of experience from Denmark

Danish Energy Agency

November 18, 2020

Wind Energy in Denmark

45 years of experience

Timeline

1970s: First Danish onshore wind turbines developed and
installed

1991: 393MW onshore capacity

First Danish offshore wind farm Vindeby (5 MW). World’s first.

2020: 4,400MW onshore capacity
~ 1,700 MW offshore capacity including 28 MW R&D

2027: 2 new large scale offshore wind farms of each 1 GW

2030: 2 energy islands totalling 5 GW

®e
e Danish Energy

e, Agency

By 2030: Denmark will have 9-10 GW
offshore wind in operation

Danish Energy Agency

November 18, 2020 Page 2




Denmark world’s leading country in using wind power

Electricity Demand met by wind power in Denmark (%)
50%
45%
40%
35%
30%

25% m Offshore

20% m Onshore
(]
15%
10%

5%

0%
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

|\3, °

® Danish Energy
© Agency

\
18 November 2020 '\ Page3

The Danish experience in offshore wind regulation
calls for an integrated government approach

Instrumental factors to secure low bid prices:

1)  Marine Spatial Planning and Prioritisation
2) Streamlined Consenting

3) De-Risking

= Fostering both market creation and green transition

®e
@ ® Danish Energy
@ Agency

Danish Energy Agency November 18, 2020

Page 4




@ @ Danish Energy

Marine Spatial Planning & Prioritisation o Agency
- Initial involvement of all relevant stakeholders

Planning process headed by DEA since 1995

Stakeholders involved in the Spatial Planning Committee:

1. Ministry of Energy, Utility and Climate (offshore resources)

2. TS0 and local grid operators

3. Ministry of Environment and Agriculture (natural environment and
fishery)

4.  Ministry of Transportation and Buildings (safety at sea)
5. Ministry of Defense (naval issues)
6.  Ministry of Culture (visual interest, etc.)

7. Wind Industry and R&D institutes

Offshore spatial planning map of Denmark

Legend
Exmtrg Trtmes

[N Posensat Ste tor Tuses 2007

(] Potanos St b Tustws 2071
Feastoey Shty s

[ P M s

B sty Srcong Aree

(] oanger zone.

[T Fenmer Comcr Paserves tor s comnceton s Gemany!

B svoves R

Danish Energy Agency

November 18, 2020 Page 5

Who is involved in the One-Stop-Shop Concept?

lTransmission
System
Operator

Working ' Nature

environment

authority agency

Ministry
of
Defence

Coastal
uthority

Coordination is essential for progress

Danish Energy Agency

November 18, 2020 Page 6




@ @ Danish Energy

Streamlined consenting * Agency

ONE-STOP-SHOP CONSENT PROCEDURE

Political decision

_______________ Construction consent 75 [ENGEEEGG—_G
oA b with conditions K
v ‘ ‘ :
Technical dialogue o, o, o, One-stop-shop
with developers / I\/IXI\/I\

Submission of bids + 'Y [HEEEREEEEE &
selection of winner
—
Environmental Impact || |RERSEG_G_—_— g
Assessment

Pre-qualification

Source: Danish Energy Agency

The Danish Energy Agency is in charge of
- Licensing
- Permitting . )
- Authorisation => Reducing development risks for the developers
- Dialogue
Danish Energy Agency November 18, 2020 Page 7

Evolution of the winning bid price for Danish offshore wind farms

(Norminal 2019-prices)
160 157 USD/MWh
140
120 115 USD/MWh
100
2 w 71 USD/MWh
=
o
8 60 \
it 55 USD/MWh @ Anholt (2010)
® Horns Reef 3 (2015)
20
Vesterhav North and
0 South (2016)
2009 2010 2011 2012 2013 2014 2015 2016 2017
® Kriegers Flak (2016)
Year of Concession Agreement
«Eb.o Danish Energy
e Agancy 18 November 2020




Levelized offshore wind prices

Levelized prices (2017 $/MWh)
250

200
Netherlands

Belgium
150

China Mainland

100
Taiwan
50 Denmark
2012 2014 2016 2018 2020 2022 2024

Commissioning year
Source: BloombergNEF. Notes: Figures refer to an estimated levelised price, taking into account tariff price and length, infation, a merchant tail assumption and a 25-year project
lifetime.

o
» ® Danish Energy

De-risking is key to lovering bid prices ~** "™
A front-loaded, low-risk approach...

Danish Energy Agency November 18, 2020 Page 10




Thank you for your attention

More information on:
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Global cumulative installation forecast, offshore wind

Global Wind Power Market Outlook Update: Q3 2020 woodmac.com @

Policy-driven upgrades (5 GW+) yield an average of 25 GW/year offshore from 2027

Tariff deadlines in China and Vietnam (intertidal) cause a 1.6 GW surge QoQ in the offshore outlook for APAC;
stronger offshore policy ambitions in Northern Europe deliver a 4 GW upgrade QoQ

Offshore top 20 markets: New capacity "20e-"29e Offshore market forecasts: 2019-202%
40 Gw)
China, 1 3939 26
Taiwan, 4 oo
Japan, 10 SR oW
South Korea, 11 224 RS
Vietnam, 13 20 AAGR: +21.9%
India, 16
United Kingdom, 2 18
Denmark, 8 186
Ireland, 12
Lithuania, 17 14
Sweden, 18 12
Germany, 5 i
Netherlands, 6
France, 7 8 4
Belgium, 14 61
Poland, 9
Turkey, 15 4 4
Spain, 19 S
ltaly, 20
01

United States, 3

"9 "20e "21e "22e "28e "24e "25e "26e "27Te "28e '20e

So B North America [l Northern Europe I Southern Europe [l Eastern Europe 9 Westem Europe Ml china [l Asia Pacific (Excl. China) o
Source: Wood Mackenzie 19
e
) . .
Denmark’s Power Mix @ & Danish Encrgy
Electricity production based on type of input
Wind Energy Biomass
3% 8%
Biomass Biogas
2% 1%
Bioma Solar Other Fossil 1995 Solar Other Fossil 2005 Solar  Other Fossil
ss 44% Bioma PV 21% PV 10%
10% ss Bioma
18% ss
18%
Wind Win
41% 61%
2014 2020 2025
Total share of RES: 56 % Total share of RES: 79 % Total share of RES: 90 %
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Security of supply

Luxembourg 2012

Denmark - 2013

Switzerland 2013

annual i ption time for to

Germany - 2013 Last available year (light color) and 5 years average (dark color)

|1

The Netheriands - 2013

Austria - 2013

United Kingdom - 2014

|

France 2013

spain - 2011

|

Sweden - 2013

Fintand* - 2013

Norway® - 2013

italy - 2013

iretand - 2010
Portugal - 2013 | [«
Siovenia® - a1 : (—]
Hungary - 2013 [—|
Ceech Republic - 2013 (~=]
Greece - 2012
Lithuania - 2013 [~}
Estonia - 2012 [—]
Poland - 2013 =
Malta® - 2013 . . . . (= |
Croatia - 2013

=
Latvia - 2013 =
m

Romania 2009 |

100 200 200 400 s00 800  minutes
Harmonized total SAIDI: Average annual time far Ly an

o

Latvia: 621 minules in 2013, 834 minules in average over 5 years

Last available year (indicated next to the country name) e rastinhr st

B frage over the fivc last years (availabli years onty]

Non-harmonized average annual Time, ail
INterruptions which originate from ncidents on 1V networks not 1aKen info GCcount, or Querage annual interruption time taking info account MV cUstomers and weighted by average consumption
s Likely to ") i IDI", by about 5-20 %

Last available year (indicated next to the country name)
BN /\verage over the five last years (available years only)

Danish Energy Agency November 18, 2020 Page 15

How does it work?

MSP

Political decision to establish wind
farm

Permission to do
preliminary studies

approval of preliminary
studies

Permission to construct the wind
farm

approval that
requirements have
been fullfilled

Permission to operate the wind
farm for the lifetime

Danish Energy Agency Page 16




Permits in a Danish context

el - |icence to conduct pre-investigations

* licence to construct an
OWF

Construction

* licence to produce
electricity

Operation

Decommisioning

» Time

Danish Energy Agency Page 17
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