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Note: Data should not be
104% 3 7% K7 compared with previous years
|-|'yrdmpuwer because of revisions due to
: improved or adjusted data or
methodology. Totals may not
4, 1% add up due to rounding.
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Non-renewable
electricity
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5.6% Wind power
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2 . 2 % Bio-power

1.9% Solar PV
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0 4 % gec-thermal power
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Renewable Energy in TFEC by Sector

Renewable Energy in Total Final Energy Consumption, by Sector, 2015

Transport

327

27% 3% 25%
Renewable Renewable Renewable
energy energy energy

8.4%
16.4% Modern 0-3%
Traditional renewables 2.8% Renewable  Renewable
biomass other than electricity ~ Biofuels electricity electricity
1.9%
Renewable

electricity for heat

RENEWABLES 2018 REN21:05:0
GLOBAL STATUS REPORT LN () ~ Q
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Gigawatts
2500 World Total Global
2,195 Gigawatts renewable
power
capacity
2,000
M Ocean, CSP and geothermal power
1500 B Bio-power
Solar PV
W Wind power

1,000

B Hydropower :\"'I"/‘_ 0
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2007 2008 2009 20m 2013 2014 215 2006 2007
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Gigawatts
1200 Ocean, CSP and

1,081 geothermal power
1100 Gigawatts .

B Bio-power
000 _. .20 Solar PV
900 — 180 161 Wind power
800 — 160 —
700 — 140 — |
vy
600 — 120 — 106 _\ /:_
S — - -~
00 429 10 /TN @
400 — — 80 —
320 334 61 57 Y g
00—F 0 — —mm— ] 60— I ~ U\
Ell - = 40 — —— ZIINN
'
00— — N — B — 20 — — /
0 0
World BRICS EU-28  China United Germany India Japan United
Total States Kingdom

Note: BRICS = Brazil, the Russian Federation, India, China and South Africa. *Not including hydropower.
H #i: REN21, 20184 7
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2015, FIRFEEAZTDSON LU EA2EITZAHD S
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300 60% B Other renewables
Solar PV

250 50%
Wind

200 apy, | Hydro
Fossil and nuclear

150 e, Share of renewables
(right axis)

100 20%

50 10%
1990 19495 2000 2005 2010 2015

Renewables-based power capacity additions set a new record in 2015
and exceeded those of all other fuels for the first time

B [EA, 2016
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(BNEF, 2018)

BIRERIL2050F(1264%(H5K
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3 Historical world power generation mix NEQ 2018 power generation rpi:-:
100%
e o
80% | KNzt + B
70% Muclear ; + 48%
: ",
H0% oil | Wind N )
BIx
64 %
AbBRE
29%

W70 1980 1990 2000 2010 2020 2030 2040 2050

source: Bloomberg NEF

Hi 8: BNEF, 2018
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Source: Bloomberg New Energy Finance
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Biomass Geothermal Hydro Solar Concentrating Offshore Onshore
photovoltaic solar power wind wind
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Source: IRENA Renewable Cost Database.
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2016 USD/kW

2 000
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500

AEFDOAXR(2016

Hardware Installation
Module @ Electrical installation
Inverter © Inspection
Cabling/ wiring  Mechanical installation

Grid connection
Monitoring and control
Racking and mounting
Safety and security

India

Soft costs

Customer acquisition

Financing costs
Incentive application
Margin

Permitting

Systemn design

Guerm.'an:mr Italy ) China France ) Jordan i

Chile Australla Japan i UI‘IItEd )
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BREDESH2040FE(250% %25
BIRE, 20016FIZHEREEDHI25%,, 2040F(Z1F40%FE(Z

- 60% Generation:
Other renewables

: 50% Solar PV

. Wind

40% W Bioenergy
I Hydro

30% Muclear
I Ol

20% W Gas
I Coal

10% Share (right axis):
+ansan Wind and solar PV

+ansan Repewables
2000 2010 2020 2030 2040 =+weén LOW carbon

Low-carbon sources of elecfricity generafion expand fo over 50% by 2040
from a 29% share in 2014

H L IEA, 20174 17
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China U.S.
$/MWh (real 2016) CCaT $/MWh (real 2016)
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160
100
140 Utility-scale
120 Utility-scale 80 PY CCGT
100 Py Coal
EH - : 4{: \\‘--_ K
40 20
Onsho
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0 wind 0
2017 2020 2025 2030 2035 2040 2017 2020 2025 2030 2035 2040
Souwrce: Bioomberg New Enengy Finance Sowrce: Bloomberg New Enargy Finance
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Sowurce: Binomberg New Energy Finance
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Sowurce: Bioomberg New Energy Finance
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“a global transformation that is currently underway,

and it is putting a lot of pressure on the

oil and gas

industry and the petroleum industry, mainly also
because of climate change and government policies
and technological advancements” (Amin Nasser,
president and CEO at Saudi Aramco, Jan. 2017)

“the energy transition is change on a global scale, and
it must be embraced too. It is unstoppable” (Ben van

Beurden, Chief Executive Officer at Shel
“reshaping the energy industry” (Statoi
“industrial revolution” that will “bring a

profound change in the way we behave’

“May 2017)
)

Dout a

" (Engie)
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Clobal Carbon Dioxide Emissions, 1980-2016
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BIANEHAHITEMH(2012-2017)

”‘;_'““" obs 714 8.23 9.33 9. 9.79 10.34 Total
. . ¥ Large Hydropower @
0
57 6.5 17 81 8.3 8.8 Subtotal
257 .
. T I Solar Photovoltaic
[ Bioenergy® @
6 [ Wind Energy
Il Solar Heating /Cooling
4 I Others® @
2 e
0~

2012 2013 2017

Source: IRENA jobs database.
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20178, BI 05 (KFEEK HEFRL) T883H ANERF
EIZF’C*‘(EL 2835 NEE (552728 MDA AR, 055 AHEH)
& = = = = . =

Total

United European
World China Braxzil States India Germany Japan Union*
Solar
Photovoltaic 3 365 2 216 10 233 164 36 272 100
Liquid 0 h
Biofuels 1931 51 7959 299 35 24 = 200
Wind
Power 1148 510 34 106 61 160 5 344
Solar
Heating/ @ 807 670 a4z 13 17 8.9 o7 34
Cooling
Solid - T
Biomass3P Q 780 180 80" 58 41 389
Biogas 0 344 145 7 a5 A1 71
Hydropower )
(Small)© 290 o5 12 9.3 12 7.3 o
Geothermal
Energy=< @ == 1.5 35 6.5 2 25
cspP 34 1 5.2 0.6 6
Total
(excluding Large 8 829f 3880 893 786 432 332 283 1268
Hydropower)
Hydropower
(Large)*© @ 1514 312 184 26 289 7.3! 20 T4!

Total

Cincluding Large
Hwdropower)

Source : IRENA, 201§ 4
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aoking WEDS 3 Redudion from NPS

Poficies of the Susfainobie Development Scenano coninbute fo increasing
energy aOccess, improving human health and aodadressing climdate change

Mote: KPS = Kew Policles Scenario; S0S = Sustainable Development Scenario; ICS = improved coolstoves.

Sources: IEA aralysis; IASE.
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(2030 Climate and Energy Policy Framework)
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5 (GEHRIZRIRSA RSER)
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BIXESIZ2040F(237% ICKIBICHLART B H
NUBEDORABEER (2040F58%) (ICIEAR+5

Total demanc 2014 2040 2040
%—Ren awables New Policies Scenario 450 Scenario
Indirect renewables 39

34

24
Ele ctricity
(Thousand TWh) H

5.0 et 53
Heat
[Thousand Mtoe) % %

34
2.6

Transport
[Thousand Mtoe)

w

2.7

Renewables grow significanfly across sectors, but must do so
more quickly in a scenario consistent with limiting climafte change

H 8 |[EA, 201630
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Science Based Targets (SBT)

« CDP. EEFTO-/)VL-I2INI 8, WRI. WWFICLBRHBAZS7F T HROFEHEITEO L FZ[2E
K |(THPZ BIe(C, BT U T, BRI BEEBEUHIRBEZEZSTE I DL ot
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[(BEDRFLESERESNTVIEER £1434])

AB inBev, ACCIONA, Adobe, Advanced Micro Devices, Alma Media, Asahi Group Holdings, ASICS Corporation,
ASKUL Corporation, AstraZeneca, Atos, Auckland Airport, Autodesk, BillerudKorsnads, Biogen, Brother Industries, BT,
Caesars Entertainment, Capgenini Group, Capgemini UK, Carisberg Group, CEWE Stiftung & Co. KGaA, City
Developments Limited (CDL), Coca Cola European Partners, Coca-Cola HBC, Colgate-Palmolive Company,
Constantia Flexibles International, Covivio, CTT — Correios de Portugal, Dai Nippon Printing, Daiichi Sankyo, Daiwa
House Industry, Danone, Dell Technologies, Delta Electronics, Dentsu, Diab International, Diageo, Edge
Environment Pty, EDP - Energias de Portugal, Electrolux, Elisa Corporation, Emira Property Fund, Eneco, Enel,
Ericsson Group, EVRY, Farmer Bros., Ferrovial, FIRMENICH, Forest City Realty Trust, Fujifiim Holdings, Fujitsu,
Gecina, General Mills, Givaudan, Hewlett Packard Enterprise, Hilton, Hindustan Zinc Limited, HK Electric
Investments (HKEI), Host Hotels & Resorts, HP, HUBER+SUHNER Group, Husqvarna, ICA Gruppen, IKEA, Ingersoll-
Rand, International Flavors & Fragrances, International Post Corporation (IPC), Kawasaki Kisen Kaisha (K Line),
Kellogg Company, Kering, Kesko Corporation, Kilroy Realty Corporation, Kingspan Group, Kirin Holdings, Komatsu,
Konica Minolta, Koninklijke KPN NV (Royal KPN), Landsec, Las Vegas Sands, Legrand, Level 3 Communications, Levi
Strauss & Co., LIXIL Group, Lundbeck, L'Oréal, Mahindra Sanyo Special Steel, Marks & Spencer, Mars, Marui Group,
Mastercard, McDonald’s, Muntons, Nabtesco, Nestlé, Nippon Yusen Kabushiki Kaisha, Nokia, Nomura Research
Institute, NRG Energy, Origin Energy, Orkla, Panalpina Welttransport Holding, Panasonic, PepsiCo, Pfizer, Philip
Morris International, PostNord, Procter & Gamble Company, Proximus, Ricoh, SAP, Sekisui Chemical, Sekisui House,
SGS, SIG Combibloc, Singapore Telecommunications (Singtel), Sony, Sopra Steria Group, Stanley Black and Decker,
Stora Enso, SUEZ, Sumitomo Forestry, Suntory Beverage & Food, Suntory Holdings, Swisscom, Symrise,
TELEFONICA, Tennant Company, Tesco, TETRA PAK, Thalys, TODA Corporation, Tyson Foods, UBM, Unicharm,
Unilever, Verbund, Wal-mart Stores, Osterreichische Post, @rsted
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RFENDHEE

Annual shares of variable renewables on electricity generation (2016)

% of VRE generation
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Challenges depend on wind and solar PV shares and country/region power system
characteristics. Policies and measures should adapt accordingly.
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Thank you for your attention!

Yukari TAKAMURA
E-mail; takamura.yukari@g.mbox.nagoya-u.ac.jp
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