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Low cost Mid cost High cost

B Cabling / wiring

B Grid connection

[ Monitoring and control
[ Racking and mounting
[ Safety and security

[ Electrical installation
I Inspection

|| Mechanical installation
- Customer acquisition
- Financing costs

I Incentive application
™ Margin

[ Permitting
1000 [7] Systemn design

Hardware

1500

Softcosts  Installation

2015 USDAW

200

L]
China Genmany India L Itahy Jordam Framce Chile Spain uUsa Australia Japan

Source: IREMNA Renewable Cost Database.
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— “We are witnessing a transformation of global power markets led by
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Non-renewables

Wind 3.7%

Biopower 2.0%

Solar PV 1.2%

Geothermal,
CSP and

ocean 0.4%

Based on renewable generating capacity at year-end 2015. Percentages do not add up internally due to rounding.
0
Hi#: REN21, 2016&
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Renewables-based power capacity additions set a new record in 2015
and exceeded those of all other fuels for the first ime

H B IEA, 2016
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Medium-Term Gas Market Report 2016. -



EADOKIGHEEAENDRBLE
EEDEAS=

Solar Forecasts

IEA installed solar power forecasts have been frequently revised up
B Actual WEO 2015 MWEO 2014 MwEO 2010  EMWEO 2006 WEO 2002
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Wind Forecasts

The International Energy Agency regularly revised up its forecasts
M Actual WEO 2014 WEO 2010 WEO 2006 MWEO 2002
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Growth:

56% 54% 37% 18% -2% 34% 16% -8% -9% 17% 5%

! ! LA ! v

' L LAl LAl v ! I LA

' 257.3
L=
239.2 — 234.0 = Corporate R&D
p— — “ Government R&D
182.2178.7 ® VC/PE

154.0 ol ® Public markets
Small distributed capacity

" Asset finance*

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015>
Hi # : Frankfurt School-UNEP Centre/BNEF, 2016
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Share of GDP invested in renewable energy 2010-14
B 0%-02% 02%04% [ 04%0.6% W 06%08%
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Global energy-related CO, emissions

Gt 35 >
Global economic
30 downturn
Dissolution of
25 Sacorid Soviet Union
oil shock : :
20 i

15

10

1975 1980 1985 1990 1995 2000 2005 2010 2015

IEA analysis for 2015 shows renewables surged, led by wind, and improvements
in energy efficiency were key to keeping emissions flat for a second year in a row

H 8 EA, 20169
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Global Carbon Dioxide Emissions, 1980-2016
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BIRESRIF2040FEI1Z37%IZKIBIZHERT HM
/N 1 7E DR B AZRZE AL (2040858%) [Z[EF A +5

Total demand 2014 2080 o
%——Renew ables New Policies Scenario 450 Scenario
Indirect renewables

39 34
24

Electricity
(Thousand TWh) E

5.0 61 53
Heat
(Thousand Mtoe) % %

34
26 2.7

Transport
(Thousand Mtoea)

o

Renewables grow significantly across sectors, but must do so

more quickly in a scenario consistent with limifing climate change

H B [EA, 201632
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KIS (12%) + A F71(5%) [F2040FIZHEBEED34%I(ZK
M&IZHa K
Electricity Generation (TWh)
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14,000 i :
12 000 Solar & Wind
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4000

2,000 Nuclear

0 \
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* COP22THFMLEIIERITEIDI=HDIZ7r a/8—F
=T (I\/Iarrakech Partnership for Global Climate
Action) iLH LT

- EVRANGOLEDFERERED /A= F—20T58
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- hRH(2050%) Kk EH REER

— COP21RE T2020F £ TIZIEHEM
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o HKE:2050F F TIZ2005F tb 7K E1,80% Il
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o A<, 3:205048F TIZ20004F EE50% Hil

« FAY:2050FETIZIBE LT REIRENRADHEH ERUNZE
471 (GHG neutrality) |
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« Under 2 (F/VUIBED2CEEEEMAMEF, HROVITFIarIREBE (- 18-hRE) HINEEd
B vTBHRETHD.
o 2050FE(CGHGHEE =% 1990t T80~95%HIIiK I 2 cLz2BrEL. INEE#EIE(dUnder2 MOU
(TREZE) (IBZL. MOUICHILEEBZHEITD,
- IREHRTI360MIEENMOUICERZLTVS (R AO8.3EALL L. tHRGDPO3 7 MD1HE) .

[MOUD—&Bik#*]
I B RIBCHRICEIUATSOOLERE (P1) 2EVSEOERAEREORHERICESICEVEREHE R, SHEOIIR
BEB{LICEEIEDENMIBEN TEZTUL.

I m=E3NR -FEZFEAL BB, BENBRIRIF—DOHTEEL THEREEIRIF—EFREGHGHERICEF THDHEER<TIRDERA .
HADHEIR -COMOUICHIEUZ BB, Bt ziBLSSICHaRE T ORIrBHMRE{LZBi8LEY .

IV Efe -FERZRS AL BN, 2050F0RRBRCAET (Fi8) ERSEBICBEREEEDSLCFAEITS.
-FERZRS A BN, RIRORELEE R TR B EEHEHBEEARFEEEFRNICRBIBZEICARTT .
-COMOURBEHTHERNTESDEEA.

(EBREF (2016511 A8HIRTE. Under 2 MOU HPJ&D) ]

K (BF4) JUF4y>230VETM AZZUAM.  CRE) AYTAILZTM ALTVM, B>T5>2 20 BE
HhEgK (T32I) 7oL, (AF23) JOAUTALZT. (FY) Y>7«ITH BE

R (R1Y) N=F7>=T9FNIIM. (RRA>) B —=vM. (EE) D1-IX BE

7707 (TZ7) FAFETR. (FA421YU7) J0RUN-M. (BF>E-D) F>T5H BE

77 (BR) IRBE, (FE) I#E. (2R) F2A-FM. (RIN-I) HMNRCES BE

AE7=7 (M) BEA—RARSY7 M

(t£Fr) The Under 2 MOU /R—AR—> ( http://under2mou.org/ )
HO0-)IVRIRZEE)-9w T THEEZ ( http://under2mou.org/wp-content/uploads/2015/04/Under-2-MOU-Japanese.pdf ) &D{ERK 40
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WE MEAN BUSINESS

« WE MEAN BUSINESS (L{F. WMB) ([HMERFRHSADEITICEIFEEDEADREZBRELT2014F98(C
fER SNz, tHEROBHRIPESIMIEERS(CLESK,

o TPEEDIGEZR(E. WMBHERIT 24 22 7F JEHIC— DU FENITZAZTWMBICINEET %, WMBIEBEEDIGESRE
EPRHEE Z DA Z> 7 F I % 2T 39 NI A— LhOEE R LTS,

«  WMBICSHINTBEZEE5904t (FaUXZEEE @ 8. 1K RNILEE) | IEZR(T18314BT (FoBEIREREERE : 20.7J8KR
JVEB) THD. EFDHENL1,236 (201747828HIKRT) -

o FEEDIEBNCHINZ. CNETITHERDLN-MAFRL. [IRZBIBERADIREZ1TO T\,

(WMBICBIS 9 5@ (EIRHEE. £RESF) ]

FEXL)—- BSR, CDP, Ceres, The B Team, The Climate Group, The Prince of Wales’s Corporate Leaders Group, WBCSD
FYRI—5 - )N—KF—

Asset Owners Disclosure Project, CEBDS, C<C, Climate Savers, EPC, Japan-CLP, NBI, PRI, TERI, UNEP-FI

B @)\ — N — Carbon Tracker, Carbon War Room, Climate & Clean Air Coalition, Climate Markets & Investment Association, E3G,
Forum for the future, Alliance to Save Energy, IETA, IIGCC, Rocky Mountain Institute, The Business Council for
Sustainable Energy, UN Global Compact, The New Climate Economy, The Shift Project, World Bank Group, WRI

[(BESLVRERDI =771 FHEBEENH]

RN R ICE DHHE R B RO A 293%t B R— R IAUAICBIF BB R AR T 320D 174
1 IR R MAS S (C L DR SR AMAE AT 1T DFEHE 78%t Montreal Carbon PledgenME&E%& =
BHAIROENZBEER IR+ —100% 1011t Portfolio Decarbonization CoalitionA®}NEE 25
R T SEAERSERLL CORS 12841 M-SR KOTITORETETANF - RESED ey
REBRHEL COKURZEENFHROHRS 192% BiREBEADRE
2020 F CICBRBROFMBIREZ L TOY 51 ot e 7 R “® ;
}I_\/th\BT;H}/% 54*:': XDE%?:}Z§JJJ:LJ_C0)§L1|%R§}J|ﬁ$&®$&l:l 192*%%55
EHFRURE DB DR 224t
IRLF—4E MR E 124t G¥) 212017478 28E|£ET£®|‘%§E

o - (HFr) TWE MEAN BUSINESS] w1JR—->
KOZEREOR.L 401t (http://www.wemeanbusinesscoalition.org/) &D{ERK
Bt Al e/ BRE D IS YA K 214t 42



Science Based Targets (SBT)

« CDP. EEHO-/VUL-I>)NU 8 WRI. WWFICEBRHBAZI7F T, HROFHEITIED LF A 2/E
K (TINZBC, BECHUT, RIFNRIBEEBESUHIRBEZERRTE I DL aHEE
. BENIRIFLEESQCEECEEEREINTVSTEEE614T (2017&7)@285@5&“) 0

(HFf) http://sciencebasedtargets.org/companies-taking-action/
[BENPFELESLRBEINTVSEE £614L)

AMD, Autodesk, AstraZeneca, Autodesk, Biogen, Capgemini UK, Carlsberg Group,
CEWE Stiftung & Co. KGaA, Coca-Cola Enterprises, Coca-Cola HBC AG, Colgate-
Palmolive Company, Daiichi Sankyo, Dell, Diageo Plc, DONG Energy A/S, EDP -
Energias de Portugal, Eneco, Enel, Farmer Bros. Co, Ferrovial, General Mills, Hewlett
Packard Enterprise, Host Hotels & Resorts Inc., HP Inc., Husgvarna Group, Ingersoll-
Rand Co. Ltd., International Post Corporation (IPC), Kawasaki Kisen Kaisha (K Line),
Kellogg Company, Kering, Kesko Corporation, Kirin Holdings, Komatsu, Konica
Minolta, Koninklijke KPN NV (Royal KPN), Landsec, Level 3 Communication,
Lundbeck A/S, Marks & Spencer, Nabtesco Corporation, Nestlé, NRG Energy,
Osterreichische Post AG, Panalpina Welttransport Holding AG, PepsiCo, Pfizer, Philip
Morris International, PostNord, Procter & Gamble Company, Proximus, Ricoh, SAP SE,
Sony, Sopra Steria Group, Swisscom, Symrise AG, Tesco, Tetra Pak, Thalys, UBM plc,
Verbund, Walmart Stores

(51 T)"Kellogg Company: BEfm T FOAEZTDCO B E%Z20504F & ClC20T 55 L6 5%HTRM. &2 i
. BT/ F1—>TOHEE %201 5% 550 %H! . l
1512) Enel ({AUF7OENESE) : 2050FCH—R>Z1— ML TEENTESRLI(C2020FEFTI(C130057 :

L KWOAABEBEARFELL . — - - o o o o o e e e e e e e 43



n.b.\méint HAR{EE(Q7F7A28HFFH)

— N

— 2030FEICBXFEBILDEEMRARDHHES20 5¢f£35%ﬁu,ﬁoﬁ)k1ﬂli§,ﬁf90%0)$%ﬂ77
AN —h 2020 EETIZEE ?JJ%#J DHIBEZEEZRTET HEFHIEK

o JIIBSEA/
— 2030FFETI20MEEEEFITEEEMITTAMMDIN AL H =YD Aa—T1HH E%25%HI3E
- REIEZEL T, 2050FF TICFAHEE = %50%HE
- FUr
—  2030FFETIZ2015F L TRO—T1ERT—T20BEENR T ADHE R HEH 2% 30%HE . Ra—T3D#F
H = +30% 85
- 4
—  2030FFETIZ2010F L TRO—T1ERT—T 20 R B HEH E%49%HI . 2012F Lt TROA—T3D#E %t
B E%46%8EE
e OZAHI/IILA

— 20304z, 2005 LT, /N2 —F 11— /b\bo),ﬂﬁiﬂ%ﬁxm% S E (Ra—71. 2. 3) Z60%HlE
s AO—F3DBIFEIE. BOANDER - H—E R, Bt iid. ool ﬁﬁ%fa\bwﬁtﬂjié*ﬁ%
. Tﬁ%x:

—  2030FFTIT2015F L TRI—T1ERTI—T20REM R A AD#ExI HEH 25 30%8HIE . 2015FH 5
20504 (280%HIH . AO—T3DHHEHIFD -8, BEEE TRy T70% DY TS5V —H2025FF T
[CEIR B A2 S . 2030F £ CICSBTE R T T ACEEHET

° |J:|—

— 2050FFTICHHEBLOEZERTH_ELEHEL, 2030F FTIT2015F L TRI—T1ERI—T20iE
EMRT AR EEE30%HE. BATIHMES—EX X, 2RFERMSORAI—TI0HE=E
#2030F E£ TIZ20154F kL T15%HI 8

° ‘/:

— 20205 (<. 20005 ELL CREFEA L DRENFEN A EZ42%HIR, 2050F £ TICRF TV

o EEOIZTBEVNSREIE SIS, 2050 % CI-20084E t CHEH B (ZO— 1. 2. 3) 290% KI5
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— 1028t A 9K (20174

RE 100
« I 100%(RE100) D EYYHE A

728 AIRTE)

— http://there100.org/companies
—~ BMWY IL—7 B HRE. i O BIRAZEIZLYE
£{K%100%F I

— Google : BI100%%H L T2025%

EX3MBIC

IKEA: 2020%
Microsoft:2014%

F[ZHBIAR100%
E LB T R100%% £

Johnson & Johnson:2050F F CIZHE I *100%
Philips: 2020F £ TIZTHEI1100%

Unilever: Bk T9 TIZ100%. 2030%
— GM:2050%

E £ TIZ59H

=3

EEX TIZEIARD

EFCIZEIR100%
E[350DF X THIRI00%

— HP, Nike, Nestle, Wal-mart, Starbucks, TATA motors, Coca

cola...
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H AR 13 DRE100

° U:'—
— sEloOI:EZI:J/E%tL’C@J&TCé})Ju (2017448 21H
— 2050F FTICHIRERI100%ZE, TDHHBE
ELT2030FFTIZTH < EE30% % 3/ =
. {EFY
— 175\%7°)bliﬁﬁ.§'nb%&ﬁﬁd)ﬂ—b—l:ﬁl*d)ﬂ 1%

AEFURTYTILAF OIS EHOT R TERT
R TCENS LR R L LR (201743880

* 200FT LA EDBIRCLAFEEMICIREL. 2018FEXRET
[ZKFZFET152000kWA LZRETEHLIICT HETHE
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TEDOBIRE

Annual volume - - Cumulative volume (GW)
B - - 21
L - 18
- 14
- 11
L7
4
LD

2008 20080 210 2011 2012 2013 2014 2015 16YTD

e AMER s EMEA = APAC s Cuymulative (night axis)

Source: Bloomberg New Energy Finance. Note: AFAC capacity is
estimated and will be updated on an ongoing basis.
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OB I RFHZEE{110%L (20165F)

0 100

200 300 400 &S00 G000
Amazon 233 _

Google
Microsoft
Morsk Hydro
Facebook
Dow Chemical

US Dept. of Defense | 78 |50
M Co [IAEONT
WalMart | 108

Johnson & Johnson _

o (MW)

0 Solar BWind

Source: Bloomberg New Energy Finance. Nofe: These figures are
subject fo change and update as more information is made available.
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http://www.toyota.co.jp/jpn/sustainability/environment/challenge2050/
- BEBHE vO-IzyiavEEYT4LGEERIBELO—RTYT
* http://www.nissan-global.com/JP/ZEROEMISSION/
— Volvo 201N O EZIT A TEIEHEIZ(2017F785R)
— BMWIZHELYTGM, TATA motorst,RE100/1ZZ I
— EEIGE~DLNY
o Ex. FEZHAKEI2050FIREE 232 1 (20165E5 )
%IEI%-EDI~‘J*/E|/$’\0)§)TI%€7JDL
k1Y MiESBundesrat: [ E(&%ZOBOEIH TO-IZY avEREDOADNIEUDERTHE
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« 2016512148 . XD B EMIFEHFRICET HREIE
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« 201756 A . R MESTHK. 7TAIZG0ITHE
— CDP (Carbon Disclosure Project)
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HRSNSFRIFHRIEH

$i/\F > X (Governance)

— MAROIRMEREREENERLGIEEEED

WTETIZ3ERLTLNS D
Ef B% (Strategy)

EREIZD

- JURZEENRIEDEREA, HURMBDE DR X Bl Kk VB 75
ETEICRLT, BH. . RAICHEYWIEGSEEES R

HDH
1) X & H (Risk management)

— HBOSUIEZEREIRAINLMNFESN, &F

sh., &

BENTWSAD, FNSDTARANBEFOYRIEIED El‘lz

AlITHESNTN DD
7% E B EE (Metrics and Targets)

- MBS EEBEED VRV ERRZEDLIITHIEL ., BER

LTLhSh
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Z DO R

EMEII—LEERMEII—DHEENAF A (MES)

- JUREELBRFHEADBITICHEZRSRITHRAIREEDHD
I —DRATBERIERBEANDHA(FT R

A SDHDOFIA
1S HETREITOS

— BROSURZEEE )R VZESL E K A (material risk) (XA 75 #
ECIEHMATRTIAAE

SEDODRATa1—)L

— 20175 3H17-18H :FSBADRE /G0 BFKE - P RIRITIRE = Z

— 201754820-218 G208t 7 KB - REBITHE=E [ EXI2ELD
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£k R[% : Allianz SE, Australia and New Zealand Banking Group Limited (ANZ),
Aviva Investors, Aviva pIc AXA Group, Bank of America, Barclays, BNP Paribas,
Citigroup Inc., HSBC Holdings plc, HSBC Bank Pension Trust (UK) Ltd., Industrial and
Commercial Bank of China %ICBC) ING Group, London Stock Exchange Group,
London Stock Exchange plc, Moody s Corporation, Morgan Stanley, Singapore
Exchange Limited, Swiss Re Ltd., UBS Group,

_ FE£HES7 L California Public Employees’ Retirement System (CalPERS),
California State Teachers’ Retirement System (CalSTRS), Canada Pension Plan
Investment Board &CPPIB) Ontario Teachers’ Pension Plan OPTrust, Pensioenfonds
Metaal en Techniek (PMT), Pensioenfonds van de Metalektro (PMES Pensioenfonds
Zorg en Welzun

— I3 JL*—: EDF Group, EnBW Energie Baden-Wiirttemberg, Enel SpA, ENGIE
Glroup, Eni SpA Iberdrola, Jinko Solar Co., Ltd, Norsk Hydro ASA, Royal Dutch Shell
plc

- ﬁ%flﬂ Tata Steel (India & South East Asia),

— {E%: Dow Chemical Cpmpany, DuPont, Royal DSM, Sumitomo Chemical Company,

— £Et-a Y ILT 427 :Deloitte Global, EY Global Limited, FTSE Russell, KPMG
International, PwC, S&P Global,

— Z Mt Johnson Controls, Kering, Kokusai Kogyo Co., Ltd, Leonardo SpA, Natura
Cosméticos S.A., PepsiCo Inc. , Philips Lighting, Schneider Electrlc Schroders,
Singapore Telecommunications Ltd. (Singtel), The Virgin Group, Unilever
Hi B8 - https://www.fsb-tcfd.org/wp-content/uploads/2017/06/TCFD-Supporting-Companies-28-June-2017-FINAL.pdf
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AODP 2017 F D& 4T+ (1)

* Asset Owners Disclosure Project (AODP) H2017
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“Therefore,... the United States will withdraw from the
Paris Climate Accord ... but begin negotiations to
reenter either the Paris Accord or a really entirely new

transaction on terms that are fair to the United States,
its businesses, its workers, its people, its taxpayers”.

— “Thus, as of today, the United States will cease all
implementation of the non-binding Paris Accord and
the draconian financial and economic burdens the
agreement imposes on our country. This includes
ending the implementation of the nationally
determined contribution and, very importantly, the
Green Climate Fund which is costing the United States
a vast fortune”.
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The Most Important Race in Energy
The cost of solar power generation is falling below coal and gas
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U.S. Power Plant Costs

Wind is cheaper than coal and solar is catching up
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Source: Bloomberg New Energy Finance lifetime estimates
tExcludes federal and state subsidies Bloomberg [
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Climate Mayors

359 US #ClimateMayors, representing 66 million Americans, have

Al
committed to adopt, honor and uphold the climate goals of the
Paris Agreement CLMATEMAYORS ORG

’ o NORTH
NGTON o MONTANA DAKOTA O)
(o) - o MINNESQO onawa Montreal
SOUTH (°th<,0~3|~° |

AK URE(‘ON eo oNYOMING DAKOTA O(Q\f“ ~ Torontoc/oc MAleE

o o OO) ’\\ NEBRASKA o& 590 Q‘oo)?){
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H #: Climate Mayors website, 2017
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We are still in

We are still in (FAT=B (LA BL TLVELY)
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» Adidas, Adobe, Airbnb, Allianz, Amazon, Apple, Aspen Skiing Company, Ben & Jerry’s,

Bloomberg, CalPERS, CalSTRS, Campbell Soup Company, Clarins USA, Danone, Dropbox,
EDF Group, The Estee Lauder Companies, Evian, Facebook, Gap, Google, Hewlett Packard
Enterprise, HP Inc., IBM Corporation, IKEA, Intel, L'Oreal, The LEGO Group, Levi Strauss &
Co., Mars, Microsoft, Munich Re, National Co+op Grocers, Nestle U.S., Netflix, Nike, The
North Face, NRG Energy, Oregon State Treasury, Patagonia, Paypal, Pearson, Royal DSM,
Starbucks Coffee Company, Tesla, Tiffany & Co., Timberland, Toshiba America Business
Solutions, Twitter, Unilever, Virgin Management, Volvo Group North America, Walmart,
Western Union, Yahoo!,
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B I 4555520 (IRENA, 2016)

USA I [
Germany - !

Korea (South) |

Australa N |
France -I
Conada | S
United Kingdom | Il
Chinese Taipei | i}
K OIK MK MK 4K WX BX 7K AKX K 10K MK 1K

F: KGR/ AR (HE., RERER) . AHOKEB) . KA (FR). \(F/REDRH (RE. RIRER). B
F(HE) . KB+ XBRNITUYR (BE), B (Fe). E— RUT () 79
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Rank Technology Couniry/Region Technology
2006-2011 Owners of Company HQ Area

1 LG Republic of Eorea SolarPV
2 Mitsabishi Japan Solar?Vv
3 General Electric USA Wind

4 Sharp EE Japan SolarPV
5 Panasonic Japan SolarPV
6 Samsung Eepublic of Eorea SolarPV
7 Siemens AG Germany Wind

B Mitsabishi Japan Wind

9 Eyocera Corp Japan SolarPV
10 Eonica Minolta Japan SolarPV
11 Fujifilm Corp Japan Solar?Vv
12 Hitachi Japan SolarPV
13 Vestas Wind 5ys As Denmark Wind

14 Hyundai Republic of Eorea SolarPV
15 Sumitomo Japan SolarPV
16 Toyota Japan SolarPVv
17 Industrial Technology Eesearch Institute China SolarPV
13 Somy Corp Japan SolarPV
19 Dainippon Printing Co Lid Japan SolarPVv
20 Suzlon Energy (REpower Systems) India (Germany) Wind

Hi 88 WIPO, 2014
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Thank you so much for your attention.

=4t H Y (Yukari TAKAMURA)
e-mail : takamura.yukari@g.mbox.nagoya-u.ac.jp
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