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Renewable Energy in TFEC by Sector

Renewable Energy in Total Final Energy Consumption, by Sector, 2015
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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 Shell, May 2017)

“reshaping the energy industry” (Statoil)

“industrial revolution” that will “bring about a
profound change in the way we behave” (Engie)

20
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2017, BIR DB (KIREK HZRS) T883 A ANEH
ABATIL. 28385 AERGH2728 ANKIEI. 055 ANEAS)
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Total

United Eurcopean
World China Brazil States India Germany Japan Unionk
Solar
Photovaleaar 3 365 2 216 10 233 164 36 272 100
Liquid 0 h
Bistauid 1931 51 7959 299 35 24 3 200
Wind
P 1148 510 34 106 61 160 s 344
Solar
Heating/ @ 807 670 42 13 17 8.9 0.7 34
Cooling
Solid i =
Biomoonig @ 780 180 80 58 a1 389
Biogas @ a4 145 7 85 41 71
Hydropower
honee @& 290 as 12 9.3 12 7.31 74
Geothermal
Eergya @ as 1.5 35 6.5 2 o5
CcsSP @ 34 n 5.2 0.6 (=
Total
texcluding Large 3 880 893 786 432 332 283 1268
Hydropower)
Hydropower
Aopowel @ 1514 312 184 26 289 7.3 20 74!

Total

(including Large
Hydropower)

Source : IRENA, 201§ 4
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Science Based Targets (SBT)
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AB inBev, ACCIONA, Adobe, Advanced Micro Devices, Alma Media, Asahi Group Holdings, ASICS Corporation,
ASKUL Corporation, AstraZeneca, Atos, Auckland Airport, Autodesk, BillerudKorsnds, Biogen, Brother Industries, BT,
Caesars Entertainment, Capgenini Group, Capgemini UK, Carlsberg 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, Orsted
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RFENDEE

Annual shares of variable renewables on electricity generation (2016)

% of VRE generation
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B Phase 1- no relevant impact M Phase 2 - Impact on the netload W Phase 3 - Flexibility is key M Phase 4 - Shori-term stability

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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