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More businesses

“ turning to wind power
+ 1 million jobs in2015 '

+ $1 billion in investment

every day

+ 1.1 Million jobs
at this moment of June 15, 2016.
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(R)Evolution of Energy Mix from 2012 to 2050 worldwide
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GLOBAL CUMULATIVE INSTALLED WIND CAPACITY 2000-2015
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ANNUAL INSTALLED CAPACITY BY REGION 2007-2015
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MARKET FORECAST FOR 2016-2020
900 [GW] [%] —— 25
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2015 2016 2017 2018 2019 2020
I Cumulative [GW] 432.7 496.7 564.7 636.7 712.2 791.7
@ Cumulative capacity growth rate [%] 17.1% 14.8% 13.7% 12.7% 11.9% 11.2%
B Annual installed capacity [GW] 63 64 68 72 75.5 79.5
@ Annual installed capacity growth rate [%]  21.9% 1.6% 6.3% 5.9% 4.9% 5.3%
Source: GWEC
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5,000,000 — MW - New Policies scenanio - Moderate scanario - Advanced scenario
4000000 —
3,000,000 —
2000000 —
o ‘
. I H -
2013 2015 2020 2030 2040 2050
New Polidies scenario
MW 318,128 196,311 610,579 064 465 1324814 1,684.074
TWhia 620 9 1499 1535 3482 4426
Moderate scenario
MW 318,128 413,039 712,081 1479 767 2089 261 2672 31
TWh'a 620 1013 1,747 3,889 540 703
Advanced scenario
MW 318,128 420,363 800,615 1,933,989 3,004 473 4042475

TWha 620 1031 1,964 5,083 7,948 10,624
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INVESTMENT AND EMPLOYMENT (ANNUAL INSTALLATION MW)

250000 —— MW B New Policies scenario B Moderate scenario I Advanced scenario
200000 — -
150000 T+
100000 =
50000 .
mm wR
2013 2015 2020 2030 2040 2050

New Policies scenario

Annual Installation MW 35,467 39,989 39,978 32,948 39,679 35,455

Cost €/ kW 1,252 1,242 1,240 1,241 1,231 1,231

Investment € billion /year 44 50 50 41 49 44

Employment Job / year 601,519 690,627 721,340 713,645 913,332 945,755
Moderate scenario

Annual Installation MW 35,467 49,131 65,799 84,698 131,883 156,394

Cost €/ kW 1,252 1,234 1,214 1,203 1,190 1,186

Investment € billion /year 44 61 80 102 157 186

Employment Job / year 601,519 824,141 1,090,378 1,504,698 2,272,047 2,602,167
Advanced scenario

Annual Installation MW 35,467 54,400 91,273 127,799 192,749 229,790

Cost €/ kW 1,252 1,214 1,137 1,100 1,094 1,084

Investment € billion /year 44 66 104 41 211 249

Employment Job / year 601,519 900,324 1,450,753 2,171,804 3,311,064 3,861,712
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ANNUAL CUMULATIVE CAPACITY (2011-2015)

GLOBAL CUMULATIVE OFFSHORE WIND CAPACITY IN 2015 |ESUGEL N
12,107
5,000 MW 12,000
10,000
I Cumulative Capacity 2014 [l Cumulative Capacity 2015 8,724
8,000 7046
4000 6,000 5415
4,117
4,000
2,000
3,000
0
20M 2012 2013 2014 2015
2,000
oo II
UK Germany Denmark PR China Belgium Netherlands Sweden Japan  Finland  Ireland S Korea Spain  Norway Portugal Us  Total
Total 2014 4,500.4 1,012 1,271 654 712 247 212 50 26 25 5 5 2 2 0.02 8,724
New2015 5721 12,2824 0 360.5 0 180 0 3 0 0 0 0 0 0 0 3,398
Total2015 5,066.5 3,294.6 11,2713 1,014.7 712.2 426.8 201.7 53 26.3 25.2 5 5 2.3 2 0.02 12,107

Source: GWEC, 2076
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7.0 — Project Capex [€ M, inflation adjusted]
Status Wind Farm Size (MW)
5.5 — Announced
50 100 200 300 400 = 500
. Contracted .
6.0 — £ | Under Construction ===y
@ Operational BARD Offshore 1
5.5 — &
Thomton Bank I
5.0 — = Ormonde
Beatrice
- Setana
4.5 — Alpha Ventus =
D= Belwind Phase 1
3.5 —
y Rhyl Flats
Vindeby Lely 3
30— 3 Princess Amalia’(@7) Robi
; Gunfls
Tuno Knob B
North - "~ Baltic T
SIS a2 Hovle: g Burbo LID - Dong Hai
Horns Rev S ™ Scroby . Horns Rev IT Nordergriinde
= > Sands - .
_Bockstigen Blyth - :
2.0 — i - Nysteds & *7 gu Bamrow mond
Utgrunden Samso @ Kentish Flats Lillgrund
A % Yttre Stengrund
1.5 — frene Varvinic Middelgrunden
10—
0.5 —
O — Year Commisioned
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Source: DNV GL




oll & == OPEX 74 Al

C1: oHOHOII A 120+ O LK
£ 500,000 —— =
C2: ol CHOll A 400+ Ol LK
£ 450,000 ——
C3:0HCHOl A 400! O] &t
£ 400,000 ——
£ 350,000 ——
0 Backoffice administration and operations
£ 300,000 ——
B onshore logistics
£ 250,000 ——
B roundation maintainance
£ 200,000 ——
) Array cable maintainance
£ 150,000 ——
I Export cable and grid connection maintainance
£ 100,000 ——
B 1uhine maintainance
£50,000 ——

P offshore logistics

£0 ——




BESA SE0| o X Ao st =22 24 (U=0] M UR)
(229 sigh (E=o| sial)
= WDGAITALDED
= VRO UPATTYANED .
SN 30,753 MW
TOALISALED AACTY 1???2?%
T [Q—
0 OFTURBES /i‘ ng.zon;n;:s WERGETIABNESEE |
1 (N
’l 1] BT
HECRCTYOEMARD OVREDBINDPONEY = TRV EAAND COVEREDY WD PONER
b b
O FEREEAPTEDBITENNDHOISTRY PR NN ()
45,000 280,000 4
NANTIRBNESIRPLERS 920 000 N TIRBNESIPLEK
~ Aitom Enern, Semens Haci | Golhin, Evision Gundio Uit Wingng
|
© FukushimaFORWARD MHI 7MW




Fw4 1t 1A SHE{HIO| CAPEXTY Hlad (AlE])

45%
40%
35%
>< 30%
(a1
S 25%
[
o
v 20%
2
wn 15%
10%
0% il
Turbine Foundation Moorings & Installation Balance of = Decommissioning
anchors System

M Fixed-bottom M Floating

A= Scottish Gov. Carbon Trust




& &2 EHA0AM SAHH| 7Y
Commercial Scale Cost Break Down for Floating Wind Turbine
Decommissioning
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CAPEX breakdown by component for different deployment scales
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Moorings Anchors Installation Turbine Balance of System Decommissioning

B Prototype M Pre-commercial M Commercial
At&: Scottish Gov. Carbon Trust
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(The Complete Set of Floating WTG)

The second Shipbuilding Industr

\ Teinlgwng
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Draft
Fraeboasd
Hub height
Col diam
Col spacing
WEP edge

H-Wind Tech.

BT {Y=%00T

Weight(tons) 5.5SMW(HD) 6MW(SM) TMW(SS)
Top head 361 360 550

WTG

|
=}
| A B oper 290 370 500
' Total 651 730 1,050
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40 % of global CO:2z emissions
are produced by the power sector

Wind farms can be deployed at
la rge scale when we need them: now.

A wind turbine runs practically
emissions-free for 20 years

Wind enNnergy can be deployed
anywhere in the world
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IEA : No increase of global CO,
Emission in 2014 from the
Level of 2013, 323 billion
tonnes, despite economic

Growth of 3%

Signal for early start of
Absolute decoupling?

Mo decoupling

Relating decoupling Absolute decoupling

Resource use grows at
least as rapidly as

Resource use grows less
rapidly than economic

Resource use declines
While economic output
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Global power capacity and avoided CO=z emissions {2008—203_

3,500 — — 3,500
[ Gw ] [ mil tCO=/year ]

3,000 — — 3,000

2,500 — — 2,500

2,000 — — 2,000
1,500 — — 1,500
1,000 — — 1,000

500 — — 500

—— — B
2008 2012 2020 2030

2008 2012 2020 2030

G 121 277 1,081 2,375

miil tCO=z/vear 157 408 1.591 3,236

Souwurce: GWEC
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From 2008 - 2020, wind will avoid 28% of the EU cumu
efforts from Kyoto until 2012 and the climate packag

2008 2010 2012 2014 2016 2018 2020
0 — | | I | I | |
Wind-avoided COz Emissions: 28%
200 —
400 —
600 — Emission Reduction Effort
800 — Wind-avoided CO:z
= 32% of EU Kyoto target
1000 —
Wind-avoided CO:z
= 29% of EU 2020 target
1200 - (20“/0)
1400 — [Mt] Xt2: Scottish Gov. Carbon Trust
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400 | |
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Down-Track

——— Reviced Forecast by MKE in 2008(Scenario1) Reviced Forecast by MOCIE in 2003
=8— Dream1(Scenario?2) =8— Dream?2(Scenario3)




Korea Accumulated Wind Power Capacity 2010 ~ 2030
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