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Executive Summary

G-TeC (Global Technology Comparison) was done on the theme of “Sustainable
Energy Future” .

G-TeC has the mission to contribute for creating R&D Strategies and/or Science &
Technology Policies, by gathering various evidences through surveys. In principle,
for gathering evidences, we use three-stepped approaches consisting of basic surveys

and site visits.

- At the first step, through basic surveys, we investigate trends and movements of
“policies & funding” and “institutes & human resources” , both at academia-sides

and industry-sides.

+ At the second step, through site visits, we have meetings with top-class research
institutes, funding agencies, and other related organizations in the world, and
extract important issues for selected research themes.

+ Then, at the third step, we evaluate our findings gathered through basic surveys
and site visits, and to identify priorities as evidences for creating R&D Strategies
and/or Science & Technology Policies.

In this G-TeC, we set two objectives. First, we investigated trends & movements
surrounding energy visions and research strategies, globally. And second, based
on these investigations, we considered scenarios and key factors in order to realize
susutainable energy future.

Main results are as follows.

1) Toward sustainable energy future, hot discussions are done on “energy transition
from fossil to non-fossil” . It is because we have common social needs, “reduction
of greenhouse gas emissions” , “reduction of fossil energy dependance” and
“Industry creation by non-fossil energy” .

2) After Fukushima Crisis, in March of 2011, new energy vision has been requested,
where role of nuclear is defined, sustainable systems are designed and scientific

bases are prioritized.

3) Corresponding to these, Germany announced their vision in September of 2010,
“Energy Concept for an Environmentally Sound, Reliabale and Affrodable Energy
Supply” . And, after Fukushima Crisis, Germany modified the visin to “The
Energy Concept and Its Acceletrated Implementation” . In these, Germany has
set the target to reduce greenhouse gas emissions by 80 ~95% before 2050. In

CRDS-FY2013-CR-01 Center for Research and Development Strategy, Japan Science and Technology Agency
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order to achieve this goal, Germany plans to increase ratio of renewable to 80% at
electricity consumption, and 60% at final energy consumption before 2050.

4) U.K. announced “2050 Pathways Analysis” in July of 2010. In the vision, U.K. has
set the target to reduce greenhouse gas emissions by at least 80 % before 2050.
To achieve this goal, 6 scenarios were evaluated, varying technological conditions
such as energy sources and enegy efficiency.

5) France announced “Energy 2050” in February of 2012, where 4 options
were evaluated, varying role of nuclear. And, in the vision, they concluded to
refrain from setting nuclear ratio in energy mix. After that, under Hollande
administration, another approach has been done to investigate different scenarios
where nuclear ratio is decreased to 50%.

6) U.S. announced “Blueprint for a Secure Energy Future” in March of 2011. In the
vision, they set two goals. First, in order to secure energy future, self sufficiency
of fossil is increased, enhancing domestic production such as shale gas. Second,
in order to create new energy industries, ratio of clean energies at electricity
consumption is increasd to 80% before 2035. In their scenario, clean energies

include renewables, nuclear, efficient natural gas and clean coal.
7) By analysing these visions, the following characteristics are extracted.

— In their visions, Germany and U.K. set target for “reduction of greenhouse
gas emissions” , and U.S. sets target for “energy security’ and “new energy

industries” .

— Germany shuts down nuclear before 2022. U.K., France and U.S. continue to

utilize.

— U.S. expands domestic production of shale gas, and U.K. develops domestic
production. Germany and France restrain shale gas development, because of

uncertainty of environmental effects.

— Based on above considerations, it is clear that Germany tries to increase
renewables under most limited energy conditions. On the other hand, U.S.
challenges to create new industries under most diversified conditions.

8) To summarize these characteristics among Germay, U.K., France and U.S, “key
factors toward sustainable enrgy future” are identified as follows.

CRDS-FY2013-CR-01 Center for Research and Development Strategy, Japan Science and Technology Agency



G-TeC Report
Visions and Research Strategies toward Sustainable Energy Future

9) Firstly, it is necessary to select “bridging energy” , that enables energy transition
from current to future systems. For bridging energy, Germany suggests important

points.

10) In the former enrgy vision, Germany planned to utiliza nuclear as bridging
energy. However, after Fukushima crisis, they adopted earlier time-frame for
nuclear shut-down. Accordingly, alternative scenarios were planned. Those are;

— First, instead of nuclear, Germany utilizes fossil as bridging energy, and increases
capacity of gas and coal power plant by 10GW before 2020.

— Second, Germany accelerates expansion of renewables, by accelerating the former
scenario where offshore wind is increased by 25GW before 2030.

11) In case nuclear is not used as bridging energy, it is indispensable to define
alternatives. Based on Germany’s experiences, in the short term, fossil should be
alternative. And in the long term, faster expansion of renewables is requested. In

case to accelerate renewable expansion, wind is the first candidate in Germany,
U.Kand U.S..

12) Secondly, long-distance transmission becomes another key factor for expanding
renewables. In Germany, it is a case that “offshore-wind electricity in North Sea is
delivered to “energy consumption areas in South like Munich” . And in U.S,, it is
a case that “onshore wind electricity in Texas is delivered to “energy consumption

areas at east coasts like New York” .

13) Therefore, research and development on energy transmission has been prioritized.
In Germany, the research initiative for electricity grid was introduced with budget
of 150 million Euros. In U.S., a new research initiative is planned at the budget
request of 2014.

14) Thirdly, corresponding to renewable expansion at electricity grid, energy storage

becomes another key factor.

15) Germany plans to increase energy storage. First, pumped storage of hydro is
increased to the maximum at domestic areas. Second, foreign pumped storage in
Norway and Alps regions is also utilized. Besides, research and development on
energy storage is strengthened. Germany started the research initiative with the
budget of 200 million Euros, where thermal, chemical and electrochemical storage

are advanced.
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16) U.S. also started the research initiative for energy storage in November of 2012.
122 million dollars are invested for the duration of 5 years, where storage ability

1s increased five times higher, and cost is decreased to one-fifth.

17) Forthly, at any scenario, energy efficiency is an indispensable factor toward
sustainable energy future. Improvement of energy efficiency is requested for
buildings, transportation and manufacturing. And especially, buildings have great
potential.

18) In U.S., the research initiaitive for buildings were started in August of 2010. It
is planned to reduce energy consumption of commercial buildings by 20% before
2020. Germany also plans to establish a research intiative, where building enegy

efficiency is improved by utilizing solar.

19) Fifthly, solar should be prioritized at research strategy. Until now, ratio of solar
remains low in most areas, except some limited countries like Germany. And, as

bridging energy, wind is much pripritized than solar.

20) However, for creating new industries, solar looks to have great potential. In
Germany, job opportunities by solar has reached over 120,000 persons in 2010.
In U.S., solar energy researches have been supported continuously, at long-range
strategy. Among 46 Energy Frontier Research Centers, that is the initiative for

basic researches, about 60% centers have engaged in solar.

21) In order to achieve energy transition from fossil to non-fossil, solar can work as
“Game Changing Technology” . Therefore, renewable expansion scenarios are
highly influenced by solar research strategy.

CRDS-FY2013-CR-01 Center for Research and Development Strategy, Japan Science and Technology Agency



G-Tec EE
BRI TRILF—DRE | KEMLDOIXILF—ED 3 > EAFTER

H R

TTRIT AT —
1_ EE,‘J&Ujj_ff .................................................................................... 1
2_ Eﬁﬁ;’ﬁ:&% .......................................................................................... 3
2.1 TR F—E g A AT ] 5
2.1.1 ]q‘/]’ \\/g)@”ﬁj ..................................................................... 15
2.1.2 ﬁmﬁﬂ_"ﬂ ........................................................................ 23
2.1.3 7:}:/;<0)@J|-,’ﬂ .................................................................. 33
2.1.4 ;KO)@JF{:—J ........................................................................ 41
2.9 E(KE%G:F’rﬂD‘fzfﬁ% .................................................................. 50
2.3 i*;p#ﬂ@@*ﬁ%ﬁ: .................................................................. 70
2.4 TRILF—F U L RFGERRHS e 76
2.4.1 ]‘/l)‘\/@ﬁ@ffﬂ%k ............................................................... 80
2.4.92 ;K@Ey@;’ﬁﬁ(;} .................................................................. 95
2.5 ﬂ{%}'}%ﬂﬁ%fi;ﬁ%%%fﬁj‘ég,ﬁ: ................................................... 128
3_ EHE%:E%O),%*E .............................................................................. 134

CRDS-FY2013-CR-01 gbooobooooboboo obooboooboooo






G-Tec EE
BRI TRILF—DRE | KEMLDOIXILF—ED 3 > EAFTER

gooougood

EPE o A RROHIBENA 7 SICE S RFEMEN TRV X =V 2T ALRIC KX R ¢
O TBUROF T, R RE R T R LX—DRKEBHIFEL, £EN HbanrbIEba~o
TRVF—HRHR | L) ROFREICE Y A TV D,

3ODHE=—ANERIZH D, F—, HERIEREL T 2 DOHIE], 2007 FFI25#E S
N1 PCC (RIEEENZET 2B/ SR V) OF 4 IEHIHEZFICES S, HIEKIR
B AL 3R Z AR S < [EBSFRE & U CTHMICALEM T Dive, £ 0%, 2009 2=
RUN=F U TEESNTZCOP 15 (5 15 RIKEA BN E SR 2/ T, &%
[ 23 BRI fE R 2 R T B S IC A - T B,

B0, MEAERA~OERGFENR, BRI ERICRKFEL TR Y, {baEHR
AT D &S ATENEEEE LT 5, HIETIE 2008 FEO A MM mSIC L0, it
AR R E 72RELNAE U, )X — LR EL ML L, B rTREME % & 5121,
IEEPSIMEFE~D T RN X —IERNLETH D,

B, TEie e r VX —REE DRI, 1T 9 5 KA Y TlE, 2010 FFRf A CRE R
IZEODFEMRT RV —DEIEN 1T%IEL, A= RLFX—T10 H A, KEHTx
NX—=L R FTHI2 TN, BAEFARETRLX—2KT36 T AZBZIEANEEN
TW5, A ~DEBN G 72 5T H 2= x VX —EEOEL N, FEOBH &2 LA
T HRRDAEE - T D,

ZH LT, 2011 4F 3 AICEEIFRREFEENFEEL, R NOMEMITRH 72D T
b s Z Lichhotz, FiRE LT, FA YVIRFIEE LR 2565k D 2036 405 2022
FEETHEILT 258t 2T b L, —07, KERCHEEZR S1E, sl&mE i+ NEaENT 5
HmEioTnWb,

FRIEBREZZITC, AAL LTOTRALF—E Y a VOFHEENRI KD ENL TS,
R T O%ENZED, BARDEHEATRER T RLX —DORKEFETHOD VAT LEk
ETDHMENDY, R ERIBFHMEHLDIZL TS RERH S,

FEIST 2 £ 912, WA TIEKEMLDFERANT =R F—DFRKICEHT 285 =%
EOTWND, RAYO TEREMEA MR OGN 2 H 2 7o = rov X — el CKEO TR
KDEE LT — %R T DO O 72 E3%YT 5, IS IIEENEET
HARKDZR NN = AT ARHEPNTEY . 26 OHRS L OBEEOE B #8)h 2 55/
ST, BT REVAT A, EHITTIV AT AHEEDO YT 42 BT 57200
BN BT VARG LND Z LD,

T I T ERBEICESE, TRHETREAR TR X —DAK] 27—~ L5 [G-TeC
(Global Technology Comparison) | #17>72, G-T e Cl, BHEEZQRBFEINENAIZH S
YT, FEH - HIRORNE 9T T2 2 E THARDOR Y v a U E2iR L, 5% ID R
MEONRIZHEMT D I var i b,

AKFAETITZ, G-Te COHMZEKRD L HITEDT-,

CRDS-FY2013-CR-01 gbooobooooboboo obooboooboooo

WY GRHFm .~ I



2

G-Tec EE
BRI TRILF—DRE | KEMLADOIXILF—ED 3 > EAFTER

- FE - HIRICB D (23X —a v OBEmsHr
- K - 2B D T=xu¥—2F U A o#jmahr
- FE - HIRIZB D [ L —WF5eikiE | OBm AT
- INBITHESL TRkt TR e Ak & 289 5 FlE ) Ot

T FIEITIE, AFERICES TEERE (BEARERICESSAE - #ikickiT
LBUR, G e M A E OB M) | RO AN SiHE G CRERICE T 2 BB Y —
H—SE L DFRE) | R EOTFEERHW,

BRMIZIX, o, SEESmEZE T2 2 LT, FBEEhE SR ook s LTxK
JIAD 4 HEZBE LTz,

U, CRODOEPMMEET AT RAXT—E Y g LRV AT AR LT,

B, TRAX—OFERE A RE L, VAT MEEICET 721 B EhE 2 Lz,

ZOLET, I, ZNLOEE ZFEMICONT 5 & T, FltAliER = R LX—0DRK
Kk FEHS D720 O EARB AR LT,

BonlHfERRE, UTICELD D,

CRDS-FY2013-CR-01 gboobooooboboo obooobooobooooo



G-Tec EE
BRI TRILF—DRE | KEMLDOIXILF—ED 3 > EAFTER

gooogg

EONCEAEEBEZHE L, =X —1D g OIS B TR 2B X 3 [ 5
oMk E LT, KIMAD 4 » EHEBRE LT,

WIZ, TS OHBRORIZ A L, Fiot il i e = xR L —ARkE B L, FES b
FAPLIEA~DZ RN X —lE5H ] bV S EOEICI D HA TS Z EZH BN L
Too THUERIRIRAL T A OHER) A ETRA~OERIFE KON THi7e e 2L X —EZEDH|
Hl &V ) 3 oDHE=— AR RIZH D,

FEOB X ZEHTH L, A V1L 2010 49 A BREEE G ME & OME M 2 i 2. 7= —
I G 2 F DTS, Z20%, BREEBFKEZ T TEEZ B L,
2011 4 10 A2 T=x v X — e ol 72528 | 2583 L=, 2050 4 F TITHIERIE
BEAb 7 A e B % 80 ~ 95% KI5 = & & BAZIZ, BAHEEICHD D HA T L
XF—DEIG%E 80%., REZXLXF—HEIZEDLEEZ 60%ETHERODLZEXZHELT
WD,

HENEL 2010 7 AIC 2050 FE TORE| #F LD TWD, 2050 4F F Tl HIEKIEBE
(b A EE D7 E D 80%HITHT 5 Z &2 BIEIZED, BEZEROT U A& LT,
TRV FX RO 32X —FI R ORI EEEZE X T2 6 DD — A & it
LTWb,

7T AL 20124 2 AIZ 12050 FEO = R VX — M) 2 F LD TWD, T DAL
BTN D 4505 — 2% MEt L, TBREETIL, =X AFXF—I2HD 1o E
WICOWTHERIRIZED R 22 H8E L TR L, £0% . AT RERENHEAE L,
BEXTENCEH D BEF T OEIE % 50%ICHIET 51 7200+ ) Aimat&hTun g,

—J5. KENFZ 2011 FE 3 HIZ TRKDLZE LR X—%fET D00 2%
LD, ZOOHBEZEDTWNWD, FH—N, TRXAVX—LZEREOMHLE, > o— VTR L
DENOERMAFE ZREET 5 Z & T, LAERO BfEELmD D, FH N, FiltrmxL
X—pEXOAIN, BAEMIZIX, 2035 EETICEHD 80% %7 ) —r =R LXF—THz %
X295, 20, 7V — 2 VX —|TEFAERREZ XL —DIEN, B 171, &%
BHANKT), 7V —vaRKITEHND E LTINS,

INHOE Y a r ROBEENNZ 00T 5 &0 KEM(ADOT Y #AIX, LTFD L 9 ICk
R X B,

— By THIERIERR LT AHEHEOHIE] 2 L LTWADIZx L, KEIX A &R
~DOEFER] & Tl g VX —pEE0AIH] ICEEXZE VTS,

= FA YD 2022 FF TR ZFEIET 25 E Th DOk U, KIALEAE A 2 ki3
LIt E 7o TN B,

— Fle b A BIR CTH D v = — VT ADHEAPEIZOWCIE, KEFAEERKR, FEE X6
RHAHETHH DK L, MAITBREEZEOBE HERRIHE O ML 7> T b,
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- UENnS, Heah oI ba~Dm 3 —isth ] &) @ OB EMBRIZ AT, Teb
LW LT —JEOHIK T T, BAWRTRALF—DEALEREZK D DN RV T
HY . TRbEHRaT L =J1E2 0, FERAIHZ BEETORKE &vwo 2L
%,

T, ERFHEAEESE 2. RA Y ROKEEZ ST OERIIED, =X —F U 4
EHFFRHEIE 2 K D BN X A ZEHICIE T, ZDO LT, 2 boSHINA, BHfies2m T
iR LA EFE BB OB X 2A L TELETHZ LT, TFHriERm L ¥ —DRkK
BT DO DOFEARTEM ] ZRH L,

LTI, FE LERENELOE LR E, HEEICE D ORT,
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2.1 IxNVF-EDarelbEm

OIS, AL B I ~D T 3L X —tala s HiE+TKE OB 2 84 5,

N RO K FMYLZ BARZ M Z, 2010 FEO—R =R F— AR 2R 1 KO 1
IZFEEDTORLE, FES »ETIE, —R-FAF—2KD 4 ~ 5 B2 RKE&EMLE (F
NRBOHE) 1KY L, EY 2 RELBUWHRUIAOABIZE T TN D,

ZOWN, BE&EWHGIZIE, UTo=xrX—nHunoinTng (F2-1, ¥2-1),

— KB H T AR KO RV F—JRTHY ., 77V RFIEF IR ERRKER>TWD
Do 7TV ADEE., “XNVF—EDO 8EI LA TINED D,

— b LIRF N EEDEEREIE. K LH TRED 9RILL L, R T8HILLIZ
ET D,

- DF Y, BELKMGEOMETIE, kA LRF NP FEETF LTI > TN D,

£o, BE&EMERUMCOWTE, T ozxbF=n"HnonTnsg (F2-2, ¥
2-2),

- KREMAH DT RTT, TRFXT—JHD 9EH D WIIENL EE AN ED TN D,
- ZAUIAA F&BEFEMEINZ D L BIEDIFIE 100%I2ET 5,

- DFE D, FELHMGBLIOMETIE, MaPFEET LT —JHER>TND,
PEDRS, WTFhoOEIZBW T, (A LR T T RERLF—DITE A EDRKDIL
TWDZERTND, BERICEDILADEIGEZRD D &, £ 3 LUK 3 ORENEDL

NoH, "AVPaEEEODL L ROLIITRD,

- 1980 FLIRE, — R R NAF—ITHO DA DEIEITENHAE I H DA, FEZ RV
X—ThHRMITLE D> TR,

- KIMH OGE . 2010 FFRF AT, — IR RAF—0D 8E|H 5 W TENLLE & LA D
HH TS

= 7T UAZ BIRAMERERUE, BE&BMMHEO X i L
TeTe O KRG F I AMET/ NS W, TR THRED 5 H 2 {bq TH-> T\

—J7. BRI E RS &, 1980 4ELAKE, &K ENCB T D164 D BAERIZLL T OE THER
LTWD (F4, X4),
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- KIETIH, BREN ETICE#BH L CTEBY., 2010 FEATTERE L > TV D, K
EDOHE, == VT AEZEOHEEICLY, SHOBKERLEANRIAETN TS,

— MUAH TIE. BRENHSE L TIE T LTWA, 2010 fEREEOEIZ. FA Y5 23%.
TIUAN 1%, RN 1 %R L 72> T\ 5,

- R L L, MUAH D BRARITERS, BAD R BIEVMEL 2> T D,

LEDSH G, ENCX 0 FHEITR LD, WINBIRESNTZBHRIO T T, =%
NX—JREAAICRE KFEL T DB R TR D, Fii AlfE72 — R L X — DR K HE
BUZT, AEADP LI EA~D R —i AR RO BTN D Z E DR TE 5,

Z DI bAa~DEREE X YA (LA ERHRICIN 2, 58 &L O = %L ¥ —%)
KEEN, b9 —ODOMEL LTENIPOEN-TL D, £510, FEICKBIT 2 RE&E
fE DT XN X =R LR LT, 2010 FREEOMFIL 4 FREICIEEEF-TEY, BEL
BHGIZED, 6 HOBENELTND, LTERN- T, T b OHEKEEE TE L,
L L bafHEITRD L, b ~DiiNMEE S D,

L2 L2 BBR TR, FEO= X —HG L HEIT, ROX SR E72>T0D
(% 6. X5),

- —REFNAFX—EERD 4 ~ 5 FIPREBELABARICHETONTHD, HRIZKY, &
NEEE LTHEONL RIS DO—LLTFTE TR,

— 2D, KT XL —HEIIBIT 2B N&&AOE ST 2~3ENZIEED, VD
7~ 8E AT ORI D,

— EAEEEIT E D D FAFRET XL X —DEIE 1L, KIMILA T, TNEI 5%, 2%, 6%.
8%IZIEF > T3,

- Lo T, HEEZFAFT—HETH, LAV EEZ LT —LRoTND,

INDLDOSHRERZRE L, LA bIa~DEREX LT D TR EIIHET D &
UTohmngstsnsg,

2) FBIT BRE&IMWAED TZx X =K 2Em 5, BT, KNIBEEONEREED,
REEAMBICHWAIbAZENET 2 Bl iE, T2 EEEESCa (v RY A
INREIRE BT DT —R),

1) H IS EE&BEWERICHVW S fbaz  THARRET R LT —) TESH|AD, 2D,
fercidm<, B, KB CREt. KGEY . B, A 4 &BEFEM R EEZHNT
BRAL RSS2,

CRDS-FY2013-CR-01 gboobooooboboo obooobooobooooo



G-Tec EE
BRI TRILF—DRE | KEMLDOIXILF—ED 3 > EAFTER

3) BT, KRV F—HBICHWAIL AR, [FBER) CTEEHZ D, 2F0, Bk
A DOABREZELLIZ LT, BARERZ R LX -2 TCRELZEZRETLTD ()
21X, FEOTAEEEZEN L, KEECRIIBEEZERT 575 —2X),

4) B KT RLFT—HEICHO LG %2, LA oBRE CTEX#HZ S, 2F 0,
fEEDORDVIT, NAFIREFC N THE R THERK LIz mRIbKFE R EE N5,

TIT, IhB0HTRER LA Z HAIS, KIEMAD TR LF—1EY 7 > L WFFEHKIE
A RN,
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G-Tec EE

g _ FREIRELR TR X —OFRRK | KEMAD TR F—ED 3> CRFHE

x®1 FERICHEITS 2010 FO—RIRIF—AHHEIKR

—RIFILF—EBIZEHDDEIE (%)
R&
(N EE IS5V R XE BA
FE QNS 43.64 38.79 52.00 4227 44.99
HE QEMEI LIS 56.76 61.09 49.01 57.63 55.01

(H#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (&% JST-CRDS HEm

(X108, BihBERY)
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(H#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (CED& JST-CRDS HDERK
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(H8)

£ 2-1 XEEICHTS 2010 FO—RIRIIF iR FE KBS

HHBEE (%)
IRILF—R

NV HEE IT5VR KE BA
it®m 59.01 73.08 11.58 70.30 59.96
RFAH 25.64 20.61 81.87 23.33 33.60
KH 1.23 0.39 3.91 2.41 3.16
BaEAEe- K ALY 12.07 547 1.97 348 2.90
ZDith 2.04 043 0.67 047 0.38

International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Editoion IZE 2% JST-CRDS ARk

(X106, FiMBELY)
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International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Editoion (&% JST-CRDS HERk

2-1 FERICEITS 2010 FO—RIxIIF—HiGIR FE & & itha
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G-Tec EE

FRrJRER TR F—DRF | KERLD T RILF—ED 3 > EMFTHER

x2-2 FERICEITS 2010 FO—RIRIINF—MHiGR FE & EBMHELS

HAEE (%)
IRILF—E

(N EE ISR XE BAR

= 92.21 98.19 89.71 94.38 98.77
INF REEY 6.80 1.69 9.96 5.34 0.89

BAEARE LRt 0.49 0.07 0.12 0.13 0.22
&Et 7.29 1.76 10.08 5.47 1.11

Z 0t 0.51 0.04 0.23 0.15 0.11

(H#2)  International Energy Egency, [Energy Balances of OECD Countries] &1 [Renewables Information] , 2012 Editoion (CE 3% JST-CRDS DR

(X108, EiMBEY)
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(£88)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Editoion (ZE D% JST-CRDS AR
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®3 FREDO—RIXNF—HBEICEHBZLAIRILF—DEIS

EBIRILF—DEE (%)
E4

19804 19904 20004 20104
(N 94.09 86.82 83.58 78.09
EE 94.97 90.65 88.41 88.34
TS5V 83.36 58.13 52.74 49.98
KE 91.43 86.43 85.88 84.11
BAR 91.33 84.48 80.49 81.30

(4#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (CE D& JST-CRDS Ak
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K3 FEED—RIXNF—HBICHEDBAIRILF—DEE

KAy
g I [F]
g T 5 X
—— K [E
e H A

CRDS-FY2013-CR-01 gbooobooooboboo obooboooboooo

I N I



G-Tec EE

1y BHEIEL TXLF—OFRR | KEMAO TR F -3 > LR

®4 FEEICEITRLAEIRILF—OBETRE

EBEIRILTF—DBEHRE (%)
E4

19804 19904 20004F 20104
(NS 49.12 45.92 28.56 22.74
EE 99.69 101.66 125.75 70.90
TSR 13.65 10.93 473 1.44
KE 84.90 84.15 69.11 73.67
BAR 426 1.91 1.10 0.96

(H£#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (CE D& JST-CRDS Ak
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FRrJRER TR F—DRF | KERLD T RILF—ED 3 > EMFTHER

x5 FEE®D 2010 FORBIEAMGICH T H I RILF -

HE QBTSN (x10°, FHER)

THRLE—HE

E — — (%)
—RIFILFT—HBEE BEhE&E=E

N 142.87 65.82 46.07

EE 78.55 33.89 43.14

TSVR 136.40 52.18 38.26

XE 936.90 386.61 41.26

A& 22352 96.01 42.95

(Hi#4) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (&% JST-CRDS H 1Rk
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&6 FEEICHITS 2010 FOFKMBRIXINF—HEIKR

REIRIILF—HEEBICHDIEE (%)
X5
(N EHE T5UR KE BA
= BhH 20.06 20.48 23.45 21.80 26.54
2 £ 4.98 0.93 2.25 0.44 0.18
s A5t 25.04 21.41 25.70 2224 26.72
%= 68.60 76.97 66.18 72.98 72.24
N | KBRAAAF 3.66 0.58 6.11 265 0.75
e
| NqA e 1.86 0.88 157 1.87 0.00
B|lms| &
5| & {§ ZDith 0.04 0.07 0.17 0.02 0.00
& n
EIB o et 5.56 1.53 7.85 454 0.75
?(tl' He
LA N
ey EEust 0.39 0.07 0.09 0.11 0.19
INEE 5.95 1.60 7.94 4.65 0.94
ZDHh 0.41 0.02 0.18 0.13 0.10
At 74.96 78.59 74.30 77.76 73.28

(t£88)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (CED% JST-CRDS Ak

(x 105, BHEELY)
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(H#8)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (CED% JST-CRDS H e
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2.1.1 FAYDOEM
RIETHIZ LT MHba bMba~ D2 X570 DG HR] Lt LEHET 5L K
AV OBRIFTKRD L 51T > TS,

[. TXILF—FHBIRR
Bl — R FAF—BE O LTI, TlRmich s (ET),

a) 2010 4EHEE T, BE&EHHLAIT 143 A T AMEE o BE&SEHLE LIS 186
AHABBE N O XL —NEAINLTNAD

b) FE&EMAG O = RV F—IHTIE, LA 59.0%., JET 175 25.6%. A FTHRE™
FNX =3 13.3% % HO TN D,

c) ZON, HAEFREZ X LX —ORIL. A T &EEMN 9.1%. BT 2.3%.
KD 1.2%. KD 0.7% &L 78> Tuhb,

d) FEEBPAG IO = 2L F—JETIE LA D 92.2% ., BAEFREZ R —2 7.2%
ZHDTWND

e) ZOW, BAFTVREZ XL —DORRIT., A T &EEMD 6.8%. KDY 0.2%.
RN 0.2% & 70> TN 5,

f) MRV X—MHEERTRD & ALAD 781%., RT3 11.2% % 5051 &
o TS,

S, BE&BM GO LR —2RIT, TRRWICH D (K 8),

a) 2010 FFRFH T, BERMIC 116 A H A WHE ko BVEIHGERIEIC 23 A H A
BB b BVIGERIEIC 5 A W ATHE F oD R L X — ﬂ&ﬂéﬂf“

b) T RAF—ZNRIL, FEN 40.0%. PEHEI 70.6%. AN 75.9% & 72> T
WA,

c) BEREELTAH L BE&SBMHEO = X —hRIT 46.1% L 70> T\ 5,
B, TRV —HE COBENOIERL, Titkicdh s (F9),
a) 66 AW AMBE N OB R OANEES N, ®WET T NMETEHEH I

%, WIS, 4B AT AR R OB E 11 A T AMEE o OBDNEE S
TW5b,
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b) WEZ XL —HEITEDDIE S, END201%, AN 0% ER-TED,
68.6% A THH-> TW 5,

FHUIZ, TR F—{HE TORAERRET RV —DIEMIE, TR H %,

a) BH~DEHEES (FBEFVRERZRLIF—TRELEZEN) 2B &, Kk pL¥—
HEIZED AT RLE—DEEIL6.0%E 2> TV 5D,

b) WERIE. A A &BEFEWN 5.6%. KA 0.2%., HIZAN 0.2% DRERLE 72> TW 5,

c) ZON, A FE&BEEDITHONTIL, KERNAZN 3.7%. A FEREDS 1.9%
Ed TS,

ikt L, AR BRI, LTOETHER LTS (3 10),
a) A, AR, TAOWTHICHOWT S, BERENESE L TR FLTWA,

b) B _RAMY 3 v Z7%D 1990 4FER S & 2010 FED HER A BT 5 & AHDOEE.
3.9% M5 32%ITIKEFLTW5,

c) fARIE, 94.7% 775 58.5%ITIK F L TW5,

d) AR, 24.6%75 13.2%IZKF LT3,

e) (LABEDOEETIE, 45.9% 15 22.7%IZIKF L TW\5,

LLEMS, 2010 SRR O KA Y O3 X —FEH{ T, RO LD ITHEESN D,

1) R AT —HEON, BE&EMED 59%. BE& MG LIS D 92% 214 T
- TWa

2) kTR FAERIRE LT, 78% % b, 11%%HF ) TH-> T 5,
3) HELKEMIGO T XL X —2RIL, 46% Lo TN D,

4) ET RN —HEEIZONTIE, 20%%E]. 6% &2 HENREZ R LE—, 69% %1k
HTH->TWD,

5) T L, \ALAEBHKBRIZ28% ER->TWVD,

Thbb, FAVIE2EREMM|ABREDO T T, IR RFILF—HiEo 1 ENRF
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N&EF Tl BT, 8EIZbAITKFET DRIIZH 5,
BETRUF—HEIZB N TS, BHOIEH (o0, Efban-H®) X228, BE
ARE T R X — L 1B FIZIEE > TEY . 2RO 7TE 2 LAIKGFT DR E > TN D,
ZHLEBREFTBE L. (EAD B A ~D TRV XF— A BT 72012, FA V%
2010 £ 9 HIZ, Hl-R—f X —t Vg VAR L TV,
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1g _ FRETRER TRILF —OFRRK | KERADO TR F—ED 3 > ERFHE

RT7 RAVIZHIFD 2010 FEO—RI X F—HAEIKR

—RIRILEF—HEA
X5
2 (x10°, FmlEry) | BE (%)
g 1.82 0.56
Ak 62.72 19.16
(] ‘
H=R 19.77 6.04
INET 84.31 25.75
EFA 36.63 1119
% KA 1.76 0.54
=
2 INAF & EEY 12.93 3.95
?‘ﬁ RAA 3.25 0.99
| maae | kB 1.00 0.31
KALLS HhEh 0.07 0.02
AN EE 0.00 0.00
INET 17.25 5.27
ZD it 2.91 0.89
A% 142.86 43.64
Al 103.32 31.56
a 14.40 4.40
itHm
HR 53.61 1.64
3 _
- INEF 171.33 52.34
;‘2{ INAT QEEY 12.63 3.86
H
1;; N 0.45 0.14
i BETRE
;i H#h 38 0.46 0.14
INEE 13.54 414
FDith 0.94 0.29
&t 185.81 56.76
BhHEHA -1.29 -0.39
= -0.01 0.00
s 327.37 100.00

International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (CE 3% JST-CRDS HERK
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£8 RAVICHITE 2010 EOREBEIEMHAD T X F—5=

IRILE— (x10°, ABBEL)
5 “ 5 S BAE TN A
—RIFRILF—HA - °
BA 2 &t
HEXRE 115.52 46.25 0.00 46.25 40.04
EAVEGHARIE 22.54 7.25 8.67 15.92 70.63
MRS 481 0.00 3.65 3.65 75.88
FHE QB 2K 142.87 53.50 12.32 65.82 46.07

(H#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (ZE D% JST-CRDS H 1Rk

K9 KAVICHITS 2010 FOEMKRIXINF—HEIRR

=5 BREIRIILY—HE
£ (x10°, HmmEry) | BlE (%)
= BN 45.49 20.06
2 # 11.29 4.98
R &t 56.78 25.04
Al 94.68 41.76
Ak 7.36 3.25
it®m
AR 53.49 23.59
INE 155.53 68.60
RERNAF 8.30 3.66
? o T 422 1.86
= ZDits 0.08 0.04
;i BAETRE Vgt 12.60 5.56
K5 0.44 0.19
5 0.46 0.20
Vet 1350 5.95
ZDits 0.93 0.41
&% 169.96 74.96
%3 226.74 100.00

(H#8)  International Energy Egency. [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (CE 3% JST-CRDS DR

AIE N I

CRDS-FY2013-CR-01 gboobooooobooboo obooboooboooo



G-Tec EE
BRI TRILF—DRE | KEMLADOIXILF—ED 3 > EAFTER

20

F&10 RAYVICEIBLAIRILF—DEKRESE

X B#aE (%)
IRILF—IR
19804F 19904 20004F 20104
(=37 49.12 45.92 28.56 22.74
b opi::! 3.93 3.88 3.16 3.15
Ak 101.51 94.72 71.47 58.51
AR 31.77 24.61 21.99 13.21

(H#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (CED% JST-CRDS HER
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0. ITxILF¥F—EDaY
A > Tl 2010 4 9 A2, @MRF IS & EHRE B R REIR - HLad n it
AT [BREEM A M L OME M 2 2 7= = 1 L ¥ — #5345 48 (Energy Concept for an
Environmentally Sound, Reliable and Affordable Energy Supply) | Z#H 0 £ & DT 5,
IOZFAF—ETa rOFT, BT RERRDVAT L%, RO LI ITEEL T
%o

- FAYE, HERTRb=X LT =RPE, BEICPS L BEAAEN 2l
TRV F=BHGE0N, SEOBERELMERFT LI D RARFAIZMET D
(Germany is to become one of the most energy-efficient and greenest economies in
the world while enjoying competitive energy prices and a high level of prosperity),

ZOLET, AT AFEBIZMS, FTRABEZED TND,

a) HIERIEBEAL T APEH & %, 1990 £ %F kT, 2020 4E £ TIZ 40%. 2030 4E £ TIZ
55%. 2040 4E £ TIZ 70%. 2050 4EF TIZ 80 ~ 95% 1T 5.,

b) —RTxLXF—{iEE%E . 2008 FExf T, 2020 4E E TIZ 20%. 2050 4FE £ TIZ
50%HIT T 5,

c) EMIZTHOWNT, 2008 FFExfLE T, 2020 4% TIZHE T 2B E % 20% 178 L. 2050
FFETIC— RNV F—EEE 80%HITHT 5,

d) TR F—iHE e EAEL Loz por e — A2 R 2.1% T LT %,
e) FEIHERA . 2008 X T, 2020 4% TIZ 10%, 2050 4% TIZ 25%HITKT %,

f) ENHEEZHDDIFHEMMREZ XL — OKNEEGT) OFEIA %, 2020 4FF T2
35%. 2030 £ % TIZ 50%. 2040 = TIZ 65%. 2050 F=F TIZ 80% 127 5,

g) WMETRNVF—HBICHEDDHAEET R LY — OkNE2EE) OFGEZ, 2020
FETIZ 18%, 2030 4 F TIZ 30%. 2040 4 FE TIZ 45%. 2050 £4EFE TIZ 60%I2
T %,

FELUSNDOEA Y FbEaD. FAYRBIFATRLE -V g L OB MEE L DS L.
ROE 72D,

1) HERIBRZAE AT A DOHRICOWT, FTRREEEZFRL TV,

— 1990 fExf LT, 2050 4EF TIZHEHE % 80 ~ 95%HI 2,

CRDS-FY2013-CR-01 gbooobooooboboo obooboooboooo

21

I N I



G-Tec EE
2 BRI TRILF—DRE | KEMLADOIXILF—ED 3 > EAFTER

2) AL AEGFE~DIRIFRIZOWT, TR AEAZHRE LTV A,
- BIEEIC ED A HEMRED L —DEE A, 2050 4FEE TIZ 80%I12T 5,

- T X VX =IO HAFRET XL X —DEIE %, 2050 £ E TIZ 60%I23
Do

3) LA LIMEAITET 52 U BN T, TRUFREZBERL T 5D,

— baEN LI A ~DEREAZ X 5121, Z DO F—RICHWD THEEL =%/
¥ — (Bridging Energy) | R MEIZe 5, ZOBEELERKRD U AT LEk 27 G
LN ¥—, LTRTFIEERT %,

- b~ 7 o A TiE, [~k A X—#GEOHNE (2050 4% TIZ 50%
HIE) | & Tmx v —ApEEom E (B3R 2.1% TH L) | ZRKICED 5 2 & T,
KA @ I B % b 7 B TR KIE D A fER 3 5,

FAVE, 20%, @EREEFSKEZZ T T LEHEEL —MAE L, 2011 4 10 A
W T 2L X — 45 548 o R E 72 32 81 (The Energy Concept and its Accelerated
Implementation) | # 5 F# L7, ZOH T, TRXLF—EV g SN ROEBEEXZMAZ TS,

- BEL=xAVX =L LTRFNEENT 28RZ, L0 TED 2036 F2 5, 2022
FETHIEI LT D,

- Z0), RFNERETLH2BE L= AvF—L LT, BHcifbazmgme,
BN AEMRET fL X — FiZ, BOOEAZ —EHEHD 5,

BRI IR T A P 2 80 ~ 95%HII T 5 Z & & HARIZ, JRFfFlk & v ) = x1
F—IOEE LW T T, BHHEICED L HAEAMREZ LT —DEIE A 80%, Kk
ANF—HEICEDLEEZ 60%ETHODL I L2 HELTVD,
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2.1.2 ZEOHME
HEEOBURIZ, ROLIITR>TN D,

. IRILF—FEIRR
FHL, R F—HGO LR —IL, FTRRRICHD (K 11),

a) 2010 FEREE T, BE&HMAEIC 79 A H AP b o, FBE&BVLE LIS 124
AHAHBE N DR XE—REAIN TS

b) BELKIMEGE O = XX —JRTIL, {bAN 73.1%. R+ T15 20.6%. HAEAHRET
FILF =N 5.9%% HEHTWD

c) ZOWN, BAEFRET X LE—ORRIL, A 4T &BEEDN 4.4%., RT3 1.1%.
KA 0.4% L 7> T 5,

d) FE&IMAE LIS O 2L F —R T, ba0s 98.2%, FAEFRE= /L ¥ —28 1.8%
ZHDTND

e) ZOWN AT XL F—OWMAIT, A A &BEFEMD 1.7% . K52 0.1% & 725
TWnD,

f) RNV —MHERIRTRS & AbA N 88.3% i+ 1173 8.0% % Hb DI &7 -
W5,

BT, BEL&PMHE O X =KL, FTitlkicdh s (F12),

a) 2010 AEEEE T, FERMIC T2 A T AWBE b o BEBIGRIGIC 4 A T A ik
B, BMIGERREIZ 2 A WA R O R L X —REAIN TS

b) TRAX—ZhEIT, FED 42.2%. AEIHED 49.2%. MY 61.9% & 72> T
W5,

c) BREYETAH L, BELKIMWBO T R LF =KL 43.1% &> T 5,

BT, KT R VX —{HE CTCOENOIERIZ., Fitlkicd s (& 13),

a) 34 AHAMBE N OB N ROANELGES N, ®ET T NMETEEH S
. AT, 28 AT EMIE R DFEIE 1 AT AMHE N OBNHE SN

TWnd,

b) KRN —HEIZEDDEEIX., B 20.5%. AN 09% 72> TED,

CRDS-FY2013-CR-01 gbooobooooboboo obooboooboooo

I N I



24

G-Tec EE
BRI TRILF—DRE | KEMLADOIXILF—ED 3 > EAFTER

77.0% % b4 CTH-> T\ 5

HIUZ, RET R —HE TOFLEET L —OIEMIL, FRRicdh s

a) BH~DHEES (HAFREZRLY—CRELIZE) < &, KT R L —
HEICEDDHAEMEEZ XL —DEEIX1.6% 7> TS,

b) WiRlZ, A T &BEEMN 1.5%. KGN 0.1% DK & 72> T b,

c) ZOW, NAFE&BEFEMIZONTIL, KNERNA TN 0.6%, N4 FRED 0.9%
ZEHDTWA

ekt L, kA BER=RIZ, UTOBTHEL TS (R 14),

a) A, FADOBMERIILTICETHL TEY ., ARITHELL TIRTF LTS,

b) B _WKAMY 3 v 7 %D 19904ER S L 2010FED HER A T 5 &  AHOSLEE.
124.7%7>% 101.6%IZIKE F LT\ 5

c) AL, 85.0%0°5 35.9%IZIKE F LT3

d) H AL, 86.7%71>5 60.7% K F LT\ A,

e) {bABEOYEETIZ, 101.7%005 70.9% KT LT\ 5

LEDB 2010 R ROFEE O T RV F =T, RO XD IR S D,

1) == FILF—HBICHONTIL, FEE&SEHAE D 73% ., FE &L D 98% %
It TH-> T3

2) —REFLF G RE T, 88%&lkfA. 8% &I TH-TWVD

3) BE&IMEB O XL F—ZhRIL, 43% L 7> T 5,

4) T FX—=HEIZOWTIE, 21%2E . 2% EFHAEFREZ R LY — TT% %k
ATH-TWD,

5) ZAUIX L, {bABHRRITT1% E > TV D,

Thebb, BENLTHRECEABBEO T T, —RZFAF—{HGD 1 BN
AT BT, 9B bAITIKFET DRIICH D
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BE TRV XF—HBEIZB N TH, BHOIEH (o0, B H®) 1228, B4E
AR A X —T 1 EILLTFIZIEE > TEY (2K0 8E 2 (ballikFT o L7 > T D,
O LBk T, fbanbIE b~ A R TE A2 R o -olc, HEET
2010 42 7 HIC, Bl ¥ —bvVa U E#R LTV 5,
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11 EREIZHITS 2010 FO—RI I F—HEGIKR
—RIFILEF—HHE
R4
2 (x10°, AimiEr) | HE (%)
Aim 1.19 0.59
Aix 25.61 12.65
1% ‘
HAR 30.61 15.12
INET 57.41 28.35
RFA 16.19 7.99
% KA 0.31 0.15
% N7 &EEY 3.42 1.69
fﬁ 5 0.88 0.43
| maEeE | kB 0.00 0.00
KA LS HhZh 0.00 0.00
BhORA BE 0.00 0.00
INET 4.30 212
Z0ith 0.34 0.17
=1 78.55 38.79
Eap:: 62.17 30.70
Bix 5.14 2.54
1% ‘
HAR 5418 26.75
F N
= INET 121.49 59.99
& .
5 NM7F &EEY 2.09 1.03
hid
Bt N 009 004
1w
;ft Hh 34 0.00 0.00
INET 2.18 1.08
ZDfth 0.05 0.02
&5t 123.72 61.09
BHEEA 0.23 0.11
£ 0.00 0.00
5 202.51 100.00
(H#8)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (D& JST-CRDS Ak
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x12 HEICHTS 2010 FOERBIHAMHEDO T RILF—3p3

IRILE— (x10°, FiHRER)
- THLE—=
X% s S M TR
—RIAILF—HEE - ©
ESp)| = &5t
HEERE 72.01 30.39 0.00 30.39 4220
EVE AR 431 2.12 0.00 212 4919
EMEHAER IR 2.23 0.00 1.38 1.38 61.88
HREQEMER-2K 78.55 32.51 1.38 33.89 43.14

(H#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (CED& JST-CRDS HDERK

F13 EEICHTS 2010 FORBRIRIFT—HERR

. REIRILY—HE
£ (x10°, GimimEry) | BlE (%)
& Eh 28.24 20.47
2 ) 1.28 0.93
R &5t 29.52 21.40
A 56.27 40.80
Ak 2.80 2.03
it®m
AR 47.09 34.14
INE 106.16 76.97
RERNAF 0.80 0.58
35 oy T 121 088
2 Z Ot 0.10 007
;i BAETRE INEt 2.11 153
KI5 0.09 0.07
Hh 38 0.00 0.00
Vet 2.20 1.60
Z0ith 0.05 0.03
=h 108.41 78.60
%3 137.93 100.00

(Hi#8)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (ZE D% JST-CRDS AERK

AIE N I
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® 14 EHEICHITBCAIRILF—DBEIHER

. Bi#aE (%)
IRILF—IR
19804F 19904 20004F 20104
(=37 99.69 101.66 125.75 70.90
b opi::! 104.10 12471 179.82 101.58
Ak 107.50 84.96 51.12 35.88
AR 77.68 86.70 111.62 60.68

(H#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (CED% JST-CRDS HER
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0. IXILF—E>Day

HETIH2010F 7 A2, TR FXF—XEELHEE N (2060 F F TOREZL (2050
Pathways Analysis) | ZH(V £ LTS,

IDZRNX—ETa OFT, WOHEEZEDTND,

— HERIEE LT APEHE A, 1990 x5t T, 2050 HEF Tiod 72 < & 80%HITET 5,

Zo T, BEEROLF U AL LT, LLFO 5 >offfiEMd| oxssr#HCnhy,

a) KIJFEEFTI R B &RTREANT 2 18 9%,

I N

b) JRFFIFEEFT KT D,

c) HAEFRTZ XX —DREHT L HERT D,
d) A AR 0G5,

e) TRV —IEE A RIEICHITT 2,

BAKENZIE, BN EEDRLRD 6 DD — A& L TWD (5 DOHEINEM O E L
BEfL7cb DT, BETLU T U A2 L b O TR,

=21 15 OOHEHINEM] ReTElSnbsGEE

s =R 2 TRBEM & HTEST | 2N S e

« r— R 3 1A TIEEFT] DR SV

s =R 4 THARRET RLX—OFEEFT| PR SNRVWEE

s 7= A5 I AP B E S R WE S

s =26 TIKZFVX T OHEEE Z2WIGE

IO G BBRE T AHEIZ T, KEE L CEET NS FmE, RO X
TEH TS,

1)% A YO RN —FEEEHIT S, AR EC AT AR L (H
i %%% TLED CiEXH#2 %), & VX —1HE %2 KIBIZHIET 5,

2) H S, fbagEtozEE L, RV ICERIEZ MW, LA EHIT 2,

CRDS-FY2013-CR-01 gbooobooooboboo obooboooboooo



G-Tec EE
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- HEOHE. 2010 FFORE T Z VX —IHEON, (LAN TT%% 5D TW5, TEEGED
RO T 29% . FREEFHD T AN 22% 7 L L 7o > T 5 (5 15),

3) HIZ, BELHBICH T HIRMRERFEE LT, BARRIZIE, REREI& BT
Bt aw@ M L7k, 1T AR RV —TRELILE N2, FIRD fFI2
45,

- ZEDOEE, 2010 FEDKEE D 16% % k11, 16% %71 TH-TWD (F
16),

- YT VA TR, K ~DRF R & APEH OB 3 E L 20 GE, L LT
e LR 2RSSR T 5 58t 2R L TV 5,

= JRFTIREFDHER SNRWIGEICOW L E RSy THe BJE ) RO TR
DHBEDOETRET LT 2R L TWD,

4) I, MR IBEEE YL e & OB IR EER &2 s LA o G
E LT, A ARE 2 G 5,

5) BB, B EOBFAETRED 2L F—IC L ARE L2 RZEHEITENCE Y AT - D DIaE
W (mx Xl ae &te) #8E, IErT 5,

BEENL, R T AR EEZ D LY 80%HIET 5 = & 2 B, (bABREO H%
BAL L, KRB ELZHMUL, A AREE Ho (T2 2 & ¢ {barbIEbn
DAL X BB DT D,
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F 15 REICHITS 2010 FOHKMBRIRILF—HEDORR

HRIRILF—HEICHEDHEIE (%)

&
&4 A&
IRILF—iR &5t
— — - R4
EE L] KE | H—EX| F0ih
T BAh 6.52 0.25 7.40 6.06 0.25 0.00 20.48
2 E 0.61 0.00 0.04 0.28 0.00 0.00 0.93
Eo
R ot 713 0.25 7.44 6.34 0.25 0.00 21.41
PP 3.39 28.85 2.31 0.47 0.38 5.40 40.80
AR 1.53 0.01 0.48 0.01 0.00 0.00 2.03
ta -
HR 6.84 0.00 21.85 3.94 1.03 0.48 34.14
INEE 11.76 28.86 24.64 4.42 1.41 5.88 76.97
AKBZR/N(A4| 023 0.00 0.24 0.00 0.11 0.00 0.58
==
==A N
. INA AR F 0.01 0.82 0.00 0.05 0.00 0.00 0.88
2 INAF LB
, Z it 0.04 0.00 0.01 0.02 0.00 0.00 0.07
;’t BAERE INEF 0.28 0.82 0.25 0.07 0.11 0.00 153
PN 0.00 0.00 0.00 0.00 0.07 0.00 0.07
HhZf 0.00 0.00 0.00 0.00 0.00 0.00 0.00
INEE 0.28 0.82 0.25 0.07 0.18 0.00 1.60
Zhith 0.01 0.00 0.01 0.00 0.00 0.00 0.02
&it 12.05 29.68 24.90 4.49 1.59 5.88 78.59
HWEt 19.18 29.93 32.34 10.83 1.84 5.88 100.00

(Hi#8)  International Energy Egency, [Energy Balances of OECD Countries] XU [Renewables Information.

. 2012 Edition (C&2% JST-CRDS HFR

CRDS-FY2013-CR-01
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3y _ SERATREA TR F—OFR | KEMMAD TRILF—E D 3 > CHFREE

F16 EHEICHITZREBHOIXRILF—IR

HKEENHDEE (%)
IRIILEX—IR

19804 19904 20004 20104
Al 11.61 10.85 2.23 1.29
Ak 72.89 64.57 3243 28.54

ita
HR 0.74 1.56 39.27 45.90
INEE 85.24 76.98 73.93 75.73
R¥5 12.97 20.55 2257 16.29
KA 1.79 2.25 2.07 1.78
INF BEEY 0.00 0.22 1.19 3.52
R 0.00 0.00 0.24 2.68
K& 0.00 0.00 0.00 0.00
thZh 0.00 0.00 0.00 0.00
MAORD. BE 0.00 0.00 0.00 0.00
Z Dt 0.00 0.00 0.00 0.00
&t 100.00 100.00 100.00 100.00

(H#8) International Energy Egency, [Electricity Information] , 2012 Edition (&% JST-CRDS HhERL
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2.1.3 T752AD&EM
TV ADHIRIL, RO X DT> T 5,

. IRILF—FEIRR
FHIZ, R F—HEO TRV F—PIL, TRRRICHD (K 17),

a) 2010 4EWEE T, BE&ELGIC 136 A HAMEE R, BE&EVLELIAMNT 129
AHEWBE R O R LEF—NEASIN TS,

KX =N B5.9%% HDTWD,

c) ZOW, HEMEZ XL —ORMIZ. KD 3.9%., A F&EEDN 1.3%.
J& )05 0.6% & 72> T 5,

d) BE&AMBUNDO = XV F =R TlX, LA 89.7%. BHARHET X /L X —N
10.1% % 58T\ 5,

e) ZOW, FAEMRET XL =DM, A 4 &BEEDN 10.0%. HIZAN 0.1% &
o TV A,

f) ==L F—HE AR TIE, BED 50.0%., FF 0 42.6% % 5D 5L 7o
TW5,

B, BRE&AMBO 2L =R, Fitlkinicdh b (& 18),

a) 2010 FWE T, FERIGIC 129 A HAIMEE ~ o BVEORHGRIEIZ 7 A X A Hik
BRMrDODZRAX—=NEAINTND (BMHERIE~OB AR, 1 A T AihaE
k> Redii) o

b) T RAF—ZNRIL, FEEN 36.3%. NEFHEI 75.7%. MR 50.0% & 72> T
WA,

c) BIREVHT 5 L BE&KBMHE D= XL F —93(T 38.3% & 72> T\ 5,
FHAS, RET X —HE TOBNOEML, Tiokicdh s (& 19),
a) B2 AWAMIAE b OB R OBBRES L, &7 7 v METHER S

%, AT, 38 A AR M DEH L 4 AT AMBE o OBNHE S
T,
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b) WEZ X NLXT—HEITEDDIE G, END23.5%, AN 2.3% LR -TED,
66.2% At THH-> T\ 5,

FHUIZ, TR F—{HE TORAERRET RV —DIEMIE, TR H %,

a) BH~DEHEES (FBEFVRERZRLIF—TRELEZEN) 2B &, Kk pL¥—
HEIZED 2HAREZ L —DEISILT7T9%E 2> TV 5D,

b) WiRlX, A A &BEFEMMN 7.8%. HEIN 0.1% DL & 72> T 5,

c) ZON, A FE&BEEDITHONTIL, KERNA TN 6.1%., A FTRED 1.6%
Ed TS,

kL, AR ERREREIZ, LTOETHER LTS (3 20),
a) AMDOBEBRITIS%U FOPBIZIEED . AR, TAFMGEL TIKFLTW5,

b) B KA a v 7 %D 1990 4FER S & 2010 FED HER A BT 5 & AHDOEE.
4.1%715 1.4%IIETFTLTW5D,

c) FRiE, 40.8% M5 LAWK F LT 5,

d) FRIE, 9.7%05 1.5%ITIKTFLTWD,

e) {LAREDEETIE, 10.9%05 1.4%ITIK T LTV D,

bt 2010 FFRERD 7 7 2 AD T F)L X =BT, RO XL H TIN5,

1) R F—HEON, BEBEB&EMEHE D 12%. FE&EAMAE LIS D 90% 2 b4 T
fE->TW5b,

2) kTR FAERIRE LTI, 50% %A, 43% &)1 THi->Tina,
3) HE&KEMIEO XL X —2RIL, 38% Lo TN D,

4) T RLE—IEEICONTIX. 24% %2 E ). 8% #H/EFRET R LF— (ZDWN., 6%
IIARERNNA A) ., 66%% LA TH-TWD,

5) ZAUIX L, {EABRFEIT 1% E 2> TS,

T7bb, 75 R MEABBENZIFEPeoh T, — R RAF—HE D 4 B 2R
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FHhEFRTEET, 582 bAITEKFET DR H 5,

BT RV F—HEIZB N TH, BHOIEH (o0, Bk A®) X228, BE
ARE T R X — L 1B FIZIEE > TEY . 2RO 7TE 2 LAIKGFT DR E > TN D,
FERRNAEE 2. EEFEEESBEDO R Y OBX R A2 ZIT AT, 75 A% 2012
T2 BIC, JRFIIOMEMT EBE LI Hil =¥ — Y a yEER LT 5,

CRDS-FY2013-CR-01 gbooobooooboboo obooboooboooo

I N I



G-Tec EE
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K17 TI2AHTB 2010 FO—RIXIIF—HGIKR

—RIFILF—HA
X5
8 (x10°, FmimEry)| FE (%)
Al 2.24 0.85
Bk 6.04 2.30
& «
#H2 752 287
INEF 15.80 6.02
BEFAH 111.68 4258
x| K» 5.33 203
by PR 172 066
f}: AAh 0.86 0.33
o | mawee | xB 0.05 0.02
KA | s 0.00 0.00
BAKED. EBE 0.05 0.02
INEF 268 1.02
ZDith 0.92 0.35
&F 136.41 52.01
Al 74.29 28.32
Bk 6.00 2.29
ita -
HZ 35.01 13.35
% -
T INEt 115.30 43.96
;fg INF REEY 12.80 488
H
f,fA T 0.06 0.02
¥ e
ﬁ Hh 38 0.09 003
INEF 12.95 4.94
ZDith 0.29 0.11
&t 128.54 4901
THEE A -2.64 -1.01
2] 0.00 0.00
s 262.29 100.00

(H#8)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (D& JST-CRDS Ak

CRDS-FY2013-CR-01 gboobooooobooo obooboooboooo



G-Tec EE
BRI TRILF—DRE | KEMLDOIXILF—ED 3 > EAFTER

x®18 T7IVAILHITB 2010 EOREBKEAMED T RILF—3h3

IRILE— (x10°, AmifEry)
K% “ R S MWE THRNTAE
—RIRILF—HHE - °
ESp)| 2 &t
FHEXRE 129.39 46.94 0.00 46.94 36.28
EVEGHARE 6.75 1.58 3.53 5.11 75.70
LIRS 0.26 0.00 0.13 0.13 50.00
FHEQIME- 2K 136.40 48.52 3.66 52.18 38.26

(H#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (CED% JST-CRDS HDER

x£19 T7I72DAILEITDE 2010 FORBRIXILF—HEIKRR

Eo BEIRILF—HEE
8 (x10°, BmmEry) | BlE (%)
= EH 38.19 2345
2 # 367 2.25
R &&t 41.86 25.70
Eop: 71.28 4379
Ak 3.46 2.12
itHm
HR 32.99 20.27
INEE 107.73 66.18
KEHRNAF 9.96 6.11
%’é R INAA PR 2.54 1.57
o) Z Dt 0.29 0.17
o |mE INE 12.79 785
N 0.06 0.03
HhZh 0.09 0.06
INEE 12.94 7.94
Z Dt 0.29 0.18
&3 120.96 74.30
O 162.82 100.00

(Hi#8)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (ZE D% JST-CRDS AERK

AIE N I
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&20 T7I7VALHIFBRAAIRIF—DEFREE

X Bi#aE (%)
IRILF—IR
19804F 19904 20004F 20104
[ =f==3v. 13.65 10.93 437 1.44
b opi::! 212 414 2.21 1.41
Ak 40.67 40.77 16.50 1.35
HZ 29.23 9.66 4.21 1.52

(H#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (CED% JST-CRDS HER

CRDS-FY2013-CR-01
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0. ITxILF¥F—EDaY

7T A 2012 4 2 AiC, RIEMEESEE N 12050 4F O =L X — 4§48 (Energies
2050) | #HD FLHTWD,

B RATMERELIRE . RE&BME O = R VX —HE R I 7 B LR R, — k=T
FNAF MBI ED DR T OEIEGN 4B B2 D E VI ERF>Z b (F21),
TRAF—E TV a ANZBNTEH, R OAEMT 2 HARIZHREF L TV 5,

BARRIIZIE, 2050 FF TOZRAX—F U AL LT, BHaA b, BT A, &
HEROREH., EHINK, =3 X—LZEMGE &2 MR, RO ERH T 23 B 7
H4ODr =A% LTV,

- =21 BRI OB EFm A IR T D55

c r— A2 AR, BRI ~OBITE T 256

s =R 3 B NEEORNE LT D56

c = A4 B NEREE AR D56

IO, 77 A LTHETAREFAEZ, RO LHIZTED TV D,

1) REOZRNX— AT AT, TFAE L 2 DT B xR LX—4h%]
AEPRCHAERET XL X —Da R b THE MR OE K] 72 EOERIZG L,
RKELSET 5,

2) L7=oT, BIFFETIE, =310 OEIEIZHONT, FFEDHIE%
BE L7V, SBIUHHARR 47 OB F Tk 35,

3) B, TRAX—EROEFIEOFEHRBETH Y | B M Ok 53 B 2 B U
JePAFE etET %,

4) ERSEESCPFEFEED T T, AR RLF —, TRAF—FER LD R F—
WFGE~DIN P B HEFF « 8 LT <,

Trbb, 77 AT ZORET [JRF OV TSR RINE 2 REF L2 S, =
FNX =B O AL T 5] ZEEEALEE L TRLTWD,

FTD%, 7 RBHENREL., H5721C TBENCED DEAF T OEE % 50% 12 HIJE
9% (2010 FHFEOEEIL T5%) ] 720D TV ARHmFIEN WD (3 22),
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£21 FEEO—RIXINF—HRBICHEDBIRFHIXIF—DEIS

BEFAIRILFE—DEE (%)
E4

19804 19904 20004 20104
KAy 4.06 11.35 13.13 11.19
EHE 4.86 8.32 9.94 8.00
TS5V 8.32 36.56 42.96 4259
*E 3.84 8.32 9.14 9.86
BAR 6.25 12.00 16.17 15.12

(H#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (ZED& JST-CRDS HEm

x22 TI7VARLBIIBZREENOIXILF—IR

EENOEE (%)
IRIILEX—IR
19804 19904 20004 20104
Al 18.76 207 1.33 1.02
Ak 27.29 8.41 5.71 462
ita
HR 2.7 0.71 2.13 418
INE 48.76 11.19 9.17 9.82
R¥H 23.76 7467 76.76 75.29
KA 27.21 13.62 13.27 11.74
INF BEEY 0.08 0.38 0.67 119
B 0.00 0.00 0.02 1.76
K& 0.00 0.00 0.00 0.11
thZh 0.00 0.00 0.00 0.00
MARD. BE 0.19 0.14 0.11 0.09
Z Dt 0.00 0.00 0.00 0.00
&t 100.00 100.00 100.00 100.00

(H#8) International Energy Egency, [Electricity Information] , 2012 Edition (ZE D& JST-CRDS H1ER
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2.1.4 KEO&HM
KEOBURIZ, RO L HIZ/->Tn5,

. IRILF—FEIRR
FHIl, R F—HEO T LR —PIL, FRREICH D (3K 23),

a) 2010 FEW T, BE&EFVEIZ 937 A W AWM E o 5E & BV LA
1277 AHAWPE o O R L X —DFEAIN TS

b) FELIMLAG D= L X =TI, (LA 70.3%. T 1725 23.3%., FHAEFHRET
FAX =R 5.9%% EDHTND,

c) ZOW, BATREZ XL —ORIL. KD 2.4%., A F&EEMD 1.7%.
S8 0.9%., HIZAN 0.9% & 72> T 5D,

d) FEEBMAE LSO 3L X =R TIL A D 94.4% ., FAEFTRET R /L F—7% 5.5%
ZEOTND

e) ZOW, FHAERRET RLX—ORIT. A F&BEFEWD 5.83% . KBS 0.1% & 70 -
TW5,

f) R LFX—MHBE IR TRD & Aba D 84.1% . JF+ 1178 9.9% %2 b DL -
W5,

L EE&EMHE O R X =2 RE, FRURIICH D (3 24),

a) 2010 FERES T, FERMEIC 873 A T Aim#ats b o, BVEMHGRMIZ 63 A F4H
WHE RN DR —=NEAINTND

b) TR/AF—ZhEIL, BEN 39.7%., BB 62.5% L 7o TWD,
c) BREVETLE, BEKBWAEO =RV F—2hFIL 41.3% L > TV 5D,
FEIT, BTV X B TOBHOERIL., FTrlkicdh s (3 25),
a) 387 AW AMIE N OEH R OBNELES N, WETT o METHEN SN
. BAEBIIT, 327 AT AMAE N DB L T AT AHBE N OB HE S

Tn5,

b) KT XNV F—HEEITEDDEEIL. B2 21.8%., AN 04% - TEY,
73.0% #{bA TH-> T\ 5
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FHWIT, TRV F—HE TORETMRET VX —DENIL, TRRkiicd 5,

a) BH~DHFEGS (BAEWMRRTRLVXF—TRELILEN) 2R L. KT RLF—
HEIZED D BAEMRET R X —DEIEIL 4.7% L 72> T D,

b) WiRlX. A T &BEEMN 4.5%. KGN 0.1% DK & 72> T b,

c) TOWN, NAFEBEEDITONTIE, KNERNSA D 2.7%, /A AEED 1.9%
ZHDTND,

ZHUSHK L, fEABERRIE, LWTORETHB LTS (X 26),

a) fiil, AR, PAOBHKFIZLETIZEH L TWVWD,

b) AT g v 7 %D 1990 1 & 20100 IR A LT 5 & AMOEA .
57.2%7>5 43.0%IZfK F LT\ 5,

c) AxRiE, 117.8% 735 105.8% I F LT\ 5,

d) H AL, 95.4%75 89.0% K F LT\ A,

e) \bLBEERIRDOFETIL, 84.2%0 5 73.7%IZIK T L T\ 5,

PLEDG ., 2010 FEREE O KE O XL X —FEH{IT. IROXLHITHFE SN 5,

1) R AF GOV TR, BEB&EAMIED 70%., FBE&EAMAELIAN D 94% %
{bATH- T3,

2) —RT-FNLF—HEEIETIL, 84% &b, 10% % F+ 71 TH-> T\ 5,

3) BEEIMLIGO XL F—2IRIT 41% L 72> TWD,

4) BTV FXF—HEIZOWTIL, 22%%E ), 5% % HAERRE= R LVX—, 73%% 1t
HATH->TWD,

5) ZHIUCK L, ALAEBRFIXLT4% 72> T 5,

Thbb, KEXTEHREDLABKRO T T, —REp/LF—H#igo 18I+ 7]
ZH TR BT, 8FZLAIKFET DRIICH 5,

RAETFNF—HEIZBWNTH, EHOEM (0F0, Bleshicfdk) 1228 Hm4E
ARET RN X=X 1 FILUTIZIEE > TEY (BIEDO 7THZLAIKGFET DI LR TN D,
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Z 9 LIEBRO T, AbA ~DIRIFEREI N 2 . kA6 I (b ~Dlisfiz = R L ¥ —
PEEAIH O 2 KEIZ2011E3 I Hi-rogx X — Vg VAR LTV A5,
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& 23 KEICHITS 2010 EO—RI R F—4HIRR

—RIFILF—HA
X5
2 (x10°, FmlEry) | EE (%)
Al 10.85 0.49
Bk 462.78 20.88
A\ ‘
HR 185.03 8.35
INEt 658.66 29.72
EBEFH 218.63 9.86
% KA 22,55 1.02
by A 8B 15.82 071
f}: BA 8.18 0.37
| maae | kB 0.46 0.02
KA Hh B 8.19 0.37
AN EE 0.00 0.00
INEt 32.65 1.47
Z0Hh 4.43 0.20
% 936.92 4227
Al 794.09 35.83
Ak 39.86 1.80
tHm -
HR 371.45 16.76
£ N
= INE 1205.40 54.39
§£ INF QEEY 68.20 3.08
[
;g K 139 0.06
e E A ARE
ﬁ Hh 0.22 0.01
Nt 69.81 3.15
ZDith 1.97 0.09
&t 127718 57.63
EHEEA 2.23 0.10
= 0.00 0.00
s 2216.32 100.00

(Hi#8)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (ZE D% JST-CRDS A3
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x24 KEICHITS 2010 FOERBIHAMHEDO T RILF—3p3

IRILE— (x10°, ABBEL)
5 “ 5 S B TN AE
—RIFRILEF—HA - °
ESp)l 2 &t
HEXRE 873.49 346.98 0.00 346.98 39.72
EAVEGHARE 63.41 27.49 12.14 39.63 62.50
MRS 0.00 0.00 0.00 0.00 —
FHE QIR -2K 936.90 374.47 12.14 386.61 41.26

(H#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (ZE D% JST-CRDS H 1Rk

x25 XEICHTS 2010 FORBIKIFT—HERR

N BREIRILT—HE
£ (x10°, HmmEry) | BlE (%)
= Bh 326.97 21.80
2 2 6.63 0.44
R &t 333.60 22.24
Al 748.88 49.92
Ak 26.85 1.79
itrm
HR 319.07 21.27
INE 1094.80 72.98
RERNAF 39.83 2.65
? R INAFBRH 28.06 1.87
1, Z Dt 0.31 0.02
ﬁi BEARE Nt 68.20 454
PN 1.39 0.09
HhEh 0.22 0.02
INET 69.81 4.65
Z Dt 1.97 0.13
A% 1166.58 77.76
S 1500.18 100.00

(H#8)  International Energy Egency. [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (CE 3% JST-CRDS DR

AIE N I
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F26 KREICHITBCAIRILF—DBEIHER

X B#E (%)
IRILF—IR
19804 19904 20004F 20104
(=37 84.90 84.15 69.11 73.67
ik 62.53 57.15 4197 43.04
AR 119.05 117.84 100.61 105.81
HA 95.34 95.40 81.60 88.96

(H#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (CE D% JST-CRDS HEmk
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0. ITxILF¥F—EDaY

KETIZ 2011 4 3 AIZ, KBS [RKORE L =RV X —% R T D720 DO
12 (Blueprint for a Secure Energy Future) | ZHV0 £ L ®HTW 5,
ZOTHRNLX—E Vg ORT, BIEETRX 3 20HMEED T\ 5,

1) ENEFEZEEL, =X —ZelrlEZElRT 5
VoV AR ISR E SN D ENOE RS 2l L, {LAEIRO B faH
D,

a) T 3F2 V¥ — 1 FH O #H & (Annual Energy Outlook 2013, U.S. Energy
Information Administration) (ZH#UiVIX, =2 — /L H RAHEEIZ LD . T ADOHKR
1% 2020 £ F TIZ 100%IZET D & PRI TV D,

b) —FH. AHEOHEEIEERENCONWTIZ, A M AL (r=—)VElp 8D
TEHIR SN AH) OMESECHRENE LD, 2019 FE2 E—7 IZHWME T L,
2040 FFRF SO B RIL 60%REIT/ D EHEEI LTV A,

2) Ko A FT, BIRLTFNLE—V AT LIRS 5
Kax T, BRIRR/TFNVF = AT LZEAPLRL TN, BEAREE LT,
LIFRZzTonTuns,

a) HIo, EREMOAMHEEZHE L, =X —RemD D,

- KEOLGE ., 2010 FORKE T RLX—IHEON, JEEEHRFH O A 36% % HH T
W5 (£ 27),

— AT HOWTIL, 2D 72% 2N EEE P CIHE ST\ b,

- AHHEZHIRL, =2 X =R emb R E LT, 12015 £E TIZ, SGiEd
firBEhE (BXBEER L) 2 100 T RETSEL) R EORER BTN TN,

b) U2, T¥. pfH¥. BB AR —RE 5D 5,
- —fRfEE. B, TR ERREER Lo TN D,
3) TRAX—Hiliadm L., EELEAEZARNT

)= 2 NX =", FIREXLEAZAHL TN, 207D, =%
VX —HAT & T AR 21T ) .

a) BRRICIE. 2035 EF T, BHDRO% % /7 ) — X )VX—TH> Z ¢ % Hig

CRDS-FY2013-CR-01 gbooobooooboboo obooboooboooo

47

I N I



G-Tec EE

4g _ SERAIREA TRLF —OFR | KEMAD TRILF—E D 3 > CHFEEE

b) TR BT KB, A A KT EOFAERRET RV F — TN A,
IR0, BRI KT 7 V=R ERND,

c) WFERFEIZ OV T, ANTBHEIC L 2 =RV X —MRORN A E 2, LT O
A =T F 7 bt 5,

— JEAEMFIE SO AR N 2. PEEALIC B TR E T NN— L2 —HOIEE &
CToUH— e O —7" TITH) [Zf X —A ) R_R— g « NT| BYFETDH,

~NA VAT e AN FTROIEMN 2 XS 5 T3 F— @S 55T R
(ARPA-E; Advanced Research Projects Agency-Energy) | Z4L75E9 5,

- ERlamz, ZV—vA ) _R—va a2 RETH I oA =T F T ELT,
WZE 2% e Lz [mRx X —Tn T4 Tt #—] NEEBILTW5,

d) BEOmLE LT M7 ) =0 o F—pE XA OEBEB AR ME->TNDH T &,
(7> TRDRLKGIHE THI by TN dH o TOREDN, BUEIL N A Ve EOREZHF
LTWD Z &), TR & S8Rl 2 228, KEOBSNOPRERDZ L] &
FREH LTV D,

HERIBREAL T A ~DxbS & LT, KEX Mo E - #isk3HeHERICE D $ie = & & /i
21T, 2005 Xt T, 2020 - FE TIZ 17%HIET 5] 2 & &2 BERICHIT TnD, 72721,
ML TER Y BV g L OFTIZHR L TR,

A BIRA~DOIRFEIR & T e x VX —EE DA ICEEA2EE RN . 7 U —
VX —HMOERE B ETNE Lo T b,

CRDS-FY2013-CR-01 gboobooooboboo obooobooobooooo
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R 27 KEICHITS 2010 FOHKMBIRIF—HEDORR

AIE N I

REIRILF—HEHEICHDHDEE (%)
&
&4 A&
IRILF—R &5t
— — - ERoE 2
EE g KE | H—EX| ZDih
T BN 5.04 0.04 8.29 7.63 0.80 0.00 21.80
2 =) 0.35 0.00 0.00 0.09 0.00 0.00 0.44
Eo
s &5t 5.39 0.04 8.29 7.72 0.80 0.00 22.24
P! 2.01 36.07 1.43 1.02 1.04 8.35 49.92
Bix 1.69 0.00 0.00 0.10 0.00 0.00 1.79
it&m -
HA 7.42 1.08 7.41 473 0.00 0.63 21.27
INET 11.12 37.15 8.84 5.85 1.04 8.98 72.98
RKEZR/NAA| 185 0.00 0.67 0.11 0.02 0.00 2.65
=
B N
. INAABRE 0.18 1.69 0.00 0.00 0.00 0.00 1.87
A INAF &Y
), ZDih 0.00 0.00 0.00 0.02 0.00 0.00 0.02
;'t BAEAEE INEE 2.03 1.69 067 0.13 0.02 0.00 454
Nz 0.00 0.00 0.09 0.00 0.00 0.00 0.09
HhEh 0.01 0.00 0.00 0.01 0.00 0.00 0.02
ING 204 1.69 0.76 0.14 0.02 0.00 4.65
ZDih 0.12 0.00 0.00 0.01 0.00 0.00 0.13
&it 13.28 38.84 9.60 6.00 1.06 8.98 717.76
#WET 18.67 38.88 17.89 13.72 1.86 8.98 100.00

(Hi#8)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (ZE D% JST-CRDS AR
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2.2 JHEAtiCEFRIK

AT E TIZE & ORI DEN M A2 & &2, LA BIEA T 572D OfE 2 O
HRIZHOWT, FEOILREHEEHT D,

i) RE&ERMEZIEAILTS
b B IH A ~DEAZ X D121, F—I2, BRE&BWH O 2L —R % H b1k
THMLEND D, 2010 FREOLFERMIE, RO X9 ->TnD (£ 28, K6),

a) KEMBAT, BB D 6 ~ TEIZLAIIKIFEL TS, —FH, 772 AL 8
%%ﬁ%ﬁf@ﬁbfﬁétb\MEA@%fiI%_tiéo

b) JRFHNERWNTHET 5 &, A ~DEEWIX A Y R b EATTIRNICH 5, 7
EHRETRLF—DHAREN1HZEBL TWLIDIX RS YDHLTHY, ¥EL
BAE D 13% 2 F/EFRET X LF —TH->TWD (ZOW, 1%HKI, 12%7H3K
NS DOFARTRET R L F—),

c) kREIZHIGE L. KA Y OEBENER BEBBNORLX—JFHEE, ANROREL
AL O XL X —JRE TR D) 1F. Tt X 2> Tnad (F£29, K7),
INA F&BEFY), BN L DBENENENEIED 6%, KHIZLDHEN 2% %
HHTWND

- fbf 5 58.6%

- JFF711;22.4%

- K771 ; 4.4%

- NA A &BEFEY (FAMREZ XX —LADOEEREYEDORELET) ; 6.3%
- J&J7 ; 6.0%

- K% 5 1.9%

— Z Ol 5 0.5%

B &S DI LI OWTIZ, FA Y OEM SN EETHY . [T HEEDT-
SHLTIL, 77V AOER YA NSEITR D,

CRDS-FY2013-CR-01 gboobooooboboo obooobooobooooo
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x28 FERICHEITS 2010 FOREHMIEDO TR F—IR

REAHBIRICHDIEIE (%)

IRIILE—IR

Ry EE TV KE [ZF:N
R 59.02 73.10 11.58 70.31 59.96
BR¥H 25.64 20.61 81.87 23.33 33.60
KA 1.23 0.39 3.91 2.41 3.16
BAEMHE- KA LS 12.07 547 1.97 348 2.90
Tt (EEREYE) 2.04 0.43 0.67 0.47 0.38
&t 100.00 100.00 100.00 100.00 100.00

(H#8)  International Energy Egency. [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (CE 3% JST-CRDS DR

CRDS-FY2013-CR-01
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KA

KE

B&E

2.90

mitE

ORFh

mKAH
mEARRE- KA LS
nZOH

(Hi#%)  International Energy Egency. [Energy Balances of OECD Countries] &U* [Renewables Information] , 2012 Edition (& 3% JST-CRDS MR

X6 FEEICHITS 2010 FORE&ABEO T RILF—IR
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F29 XEEICHITS 2010 FOREBEHDIXILF—IR

HEBNIHODEIE (%)
IRIILF—IR

KAy ®EE TSR XKE BAR
Al 1.34 1.29 1.02 1.10 8.71
Ak 43.47 28.54 4.62 4555 27.20

itsm
HR 13.80 45.90 4.18 23.25 27.21
INE 58.61 75.73 9.82 69.90 63.12
RFAH 22.35 16.29 75.29 19.16 25.75
KA 4.35 1.78 11.74 6.54 8.10
A QBEEY 6.34 3.52 1.19 1.72 2.10
=] 6.01 2.68 1.76 2.17 0.36
pN 1.86 0.00 0.11 0.09 0.34
thEh 0.00 0.00 0.00 0.40 0.23
MAKRD BE 0.00 0.00 0.09 0.00 0.00
ZDith 0.48 0.00 0.00 0.02 0.00
&t 100.00 100.00 100.00 100.00 100.00

(H#8) International Energy Egency, [Electricity Information] , 2012 Edition (C&D& JST-CRDS HERL

CRDS-FY2013-CR-01
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KA

miam

ORFH

mKAH

BT &EEY
)Wl

0 K&

mHhER

T

(488) International Energy Egency, [Electricity Information] , 2012 Edition (ZE D% JST-CRDS A

7 FEEICHITZ 2010 FOREBHOIXILF—IR
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i) REKBAMEZESIZTS

BT, BESAMHEOERE O DML ENDH H, FEN ERIILX, L 7enexr
F—CENPCALZHETE L LR FRE LT, LafEHENHI S 5, 2010
FERESOAFERIIE, RO X HIZ/>TWD (3 30),

a) ZHEOTE AL —ZRITA4~5EHDOLZIEFE - TEY . FESBUE OS5
AL & A[REIC T D it i OE AR RKRD S5,

b) BHE TIE, RA VIR0 7E| KIALR T 9 FILLEZ R BRI T LT\ D,
BB OIE e LIC LD VAT A&k e LTOMERR LB, b5 —>OFUEICY
éo

c) 77 UALATIE, =2 AF—HD 6 ~THEZIADEDTWD, Lz T,
KNEEDORREmmD D BIZIE, HAMEEEEES 2 YA 7 V3EE
JEFET D) ZENRERDIRELTZHT,

KT FMNT, BREEIMAE DR E SO L HINTCV AT A YifE T 5 2 &3 FEEIRE
Lo TW5,
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#30 FERICHEITS 2010 FORE&EMIED TR F—3FE

IRLX—E (x10°, FiRBEL)
B4 SR NS THRLEE
—RIRLF—HiE - —— - - (%)
RERIE | REHERIR| ROUGERIE G
R 142.87 46.25 15.92 3.65 65.82 46.07
£ 78.55 30.39 2.12 1.38 33.89 43.14
ISV 136.41 46.94 5.11 0.13 52.18 38.26
KE 936.90 346.98 39.63 0.00 386.61 41.26
EES 22352 95.02 0.00 0.49 96.01 42.95

(H#8) International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (ZE D& JST-CRDS HER

CRDS-FY2013-CR-01 gboobooooobooo obooboooboooo
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i) REHBEZSIERILTS

B, REEBEDOT RN —NREEBDODILEN D D, BE&EMHE & RIS, 2%
D ERHIE, KN XX —TCREHEZEA DL 512720 | fRE LT, {bafl
HENHPE SIS, 2010 FFREEOFERIUT, RO X H1T72> TV 5D,

a) B TR EME 9FIN L= (MiZo 8 CHE SNLER. B KR
B L LTEA s Twg (K31, K8),

b) ZOHN., TRAXF—FEOHEERIIZRDO L H 22> TEY ., ZnbOEERILEX
5’/[2‘%:75§3’b50

- 2~ 3HIB EEMMITHE SN TS, & LT HRED =R LF—ITEbh D,

— 2~ 4B EWEATHE SN WS, FE LT HIEOT 2L X —JRICfHEbN D,

2~ 3EIN FEHMTHEIN TS, EE LT EYMO=RLX—JRIZEDID,

- 1~2Fn, Y= 2HHTHEEN TS, £L LT, @0 /LRI
bid,

HIBR I ENZ & 6 KIEMUATITHRRIC, @O F—HE (RESLY—E R
P OREY) THE SN D = R X —BOHIM O 2L F =256 B) NEES LT D,
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5g _ SHRATREAR TR F—OFR | KEMMLAD TRILF—E D 3> CHFEEE

x£31 FERICHEITS 2010 FOFRMBRIXILF—HEDRBR

REIRILT—HEICHDDEE (%)
&
X5
IRILF—E &5t
: R
EE e RE H—EX ZDit
K1y 24.31 23.40 27.37 14.15 0.34 10.43 100.00
E[E 19.18 29.93 32.34 10.83 1.85 5.87 100.00
TS5UR 18.01 27.20 27.05 14.37 6.00 7.37 100.00
*E 18.67 38.88 17.89 13.72 1.86 8.98 100.00
BA 27.74 23.70 15.32 19.77 1.18 12.29 100.00

(H#8)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (& D% JST-CRDS ARk
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kA RE

KE

EIRLY—REE
BIRLF—RER
BIRLF—R/RE
BIRLF—R/HP—ER
BIRLF—R ZDH
R

(88)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (CED% JST-CRDS H Rk

M8 FEEICHKITS 2010 FOREIXILF—HEORR
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o _ THRPIRER TR F —OFR | KEIMMAD TR F—E 2 3> CHFEER

iv) RIHEBZIELALT S

BT, HEHE AT D2RERD D, TOEHIC, BREFE LTHEELTWS
mﬁ%%%f%%@zé(Eﬂ%@kﬁi@mfiﬁﬁf%ﬁww SF 0 AbABREO
Az BE Lz LT, BATVREZI AL —CRBLEEBERELTCHIENROLN D,
2010 FFREROLFEIRPLUEL, DX H I > TV D,

a) PEEMPATIE, =X AX—FEDOE~TE (KA ;51%. #EH;61%., 77 % ;
59%. K[E ; 60%. AA ; 65%) ZALABREICHE-> T3 (F32-1, X 9-1),

b) EEEMTIE, 9B L (RAY 5 92%., #E; 96%., 77 A ;92%, KE ;
96%. HA ;98%) A THi-~TW\WD (% 32-2, X9-2),

c) FIEHWMTIE, 5~8%E (KA ;62%. EE; 76%. 772 ;50%. KH ;
49%. HA ; 46%) kA CTHE-TW5D (£ 32-3, X 9-3),

d) —EREATIL, 4 ~5% (FA;53%., %E;41%., 7T A ;43%. KE;
43%. HA ; 54%) At TH-TWD (3324, X 9-4),

LA 9B % % 5l Co Nk oE/l (BI2IE, ~A 7Yy FEBHES
BXHEE)] PEETHY, GbE T, FESLY—EvXEHMTo TdEYoEl (B ziX
KB SR EIC L HEERE) | N EEREICAR D,

&;Mz,ﬁﬂ\F#mE%ﬂ(A4ﬁ%ﬂ KFE, NTIHERRTHER LT R{EK
Fe L) OBEADPNFGNRFELERD, FiT, BEDEHLOHE, BERIZIIMZERSE
W hT v 77 EORBREEEDI D AMORBENYFF SN TV D, R REIOIL R
DHEDIE, FERHHOA M LR AREIC 72 > T b, 2010 FRFROLFEIRPLUL, KD LD
22> T\ A,

a) EEIFHMAOZRZALF RO 9ELIE (FAY ;91%., 55E ; 96%., 77 A ;
91%. K[H ; 93%. HA ; 98%) ZAMNEHTWDS (£ 32-2. [X9-2),

b) HREMMICE LN D AHO a2 A AR CE XM 2B N R OND DD,
HMHERIC O 2 FARRET R AF—0FEIEIE, 1ELT (FAY;6%., %E;3%.
7T A5 5%, KEH; 4%, HA; 0%) [ZlkEF-Tn5,

c) FERHHOAMmZIbAaBRE TE &z 2EIX X, ATV,

A FPREEOPETE, N TIEARRIC K D KFERRAKFE DR & Bl S hRB O
BPAZSL o Te B DO BETRVENFE L TV D,
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& 32-1 XEEICHITS 2010 FORMBRIXINF—HE EEBFAIOIXILF—IR

- EEDMICBIRIRILE—RDEE (%)

1y EE ITIUR KE B
Al 4.77 17.64 17.66 10.77 25.56
A\ 10.45 7.97 10.23 9.05 30.90

itHm
HR 35.49 35.67 30.99 39.77 8.66
INEE 50.71 61.28 58.88 59.59 65.12
Bh 35.15 33.96 34.44 27.02 31.86
2 6.31 3.17 0.00 1.87 0.00
N=EVAE G 3.72 1.21 6.58 9.89 2.68
INF | A 2.27 0.04 0.10 0.94 0.00
r%%% ZDfih 0.15 0.23 0.00 0.02 0.00
BAETHE INEE 6.14 1.48 6.68 10.85 2.68
K5 0.00 0.00 0.00 0.00 0.00
HhEh 0.00 0.00 0.00 0.04 0.00
INEE 6.14 1.48 6.68 10.89 2.68
ZOH (EXRENE) 1.69 0.11 0.00 0.63 0.34
&t 100.00 100.00 100.00 100.00 100.00

(Hi#8)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (ZE D% JST-CRDS A3

AIE N I
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O %

KE

L Rap::
mA R
mHR
nEH
(n-3
mEAEAEE
EEJoL!

(88)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (CED% JST-CRDS H Rk

X9-1 FEEICEITS 2010 FORMBIRIF—HE EEHBFIO TR F—IR
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*32-2 XEEICHITS 2010 FOFRMBRIXIF—HE EHBFIOTXILF—IR

=4 EBHBMIZBFIIRILE—ROEIE (%)

N EE TR KE =P
Al 91.28 96.42 91.46 92.76 97.84
AR 0.00 0.02 0.00 0.00 0.00

itm
HR 0.43 0.00 0.63 2.78 0.00
INEE 91.71 96.44 92.09 95.54 97.84
5P| 2.7 0.82 244 0.11 2.16
# 0.00 0.00 0.00 0.00 0.00
RKEZRNAF 0.00 0.00 0.00 0.00 0.00
INAT | XA BRE 5.58 2.74 5.47 435 0.00
r%%#% Z Dt 0.00 0.00 0.00 0.00 0.00
BAEEE INET 5.58 2.74 547 4.35 0.00
N 0.00 0.00 0.00 0.00 0.00
HhEh 0.00 0.00 0.00 0.00 0.00
INEH 5.58 2.74 547 4.35 0.00
T (EEREYE) 0.00 0.00 0.00 0.00 0.00
&t 100.00 100.00 100.00 100.00 100.00

(H#8)  International Energy Egency. [Energy Balances of OECD Countries] &' [Renewables Information] , 2012 Edition (CE 3% JST-CRDS HER

AIE N I
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2.71

B&

0.00_ 216

LRy
mAx
mHR
nERN
mEATEE

(88)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (CED% JST-CRDS H Rk

M9-2 FEEICHITZ 2010 FORBIKXINF—HE EHIHFID I RILF—IR
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* 32-3 XEEICHITS 2010 FOFMBRIXILF—HE REBFIO I XILF—IR

- REMAIZH ITHIRILE—RODEE (%)

1y EE ITIUR KE B
Al 22.76 7.15 17.62 7.99 27.84
Ak 1.77 1.48 0.82 0.00 0.00

itrm
HR 37.04 67.57 31.50 4138 18.45
INEE 61.57 76.20 49.94 49.37 46.29
BN 19.65 22.89 31.72 46.35 52.83
2 7.27 0.11 0.00 0.00 0.06
REZR/14A| 1008 0.74 18.14 3.75 0.04
INAF | A 0.00 0.00 0.00 0.00 0.00
F%%% Z Dt 0.00 0.02 0.00 0.00 0.00
BAETHE INEt 10.08 0.76 18.14 3.75 0.04
PN 0.69 0.00 0.09 0.52 0.78
thZh 0.74 0.00 0.11 0.01 0.00
INEE 11.51 0.76 18.34 4.28 0.82
Tt (EEREEYE) 0.00 0.04 0.00 0.00 0.00
&t 100.00 100.00 100.00 100.00 100.00

(H#8)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (CE D% JST-CRDS HER

AIE N I
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kA

1.77

nEH
BAR
mAHR
nEAn
Nk
mEATRE
EEOL!

(H#8)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (CED% JST-CRDS AR

9-3 FEEIIHITS 2010 FOFMBIXIF—HE REBFIO T XILF—IR
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% 32-4 XEEICHETS 2010 FOFRMBRIXINF—HE Y —EAHFID I RILF—IR

N Y—EREMAICEFEIRIILF—RDEE (%)

Ry ®E ISR KE =]
Al 25.41 435 15.89 7.44 26.02
Ak 0.56 0.13 0.00 0.73 0.79

%] -
HR 27.22 36.32 27.60 3450 26.69
INEE 53.19 40.80 43.49 42.67 53.50
Bh 36.47 55.92 53.43 55.55 45.42
£ 10.28 2.61 0.00 0.67 0.86
KERNAF 0.00 0.00 0.00 0.83 0.00
INAT | N7 E 0.03 0.47 0.38 0.02 0.00
F%%#% Z Dt 0.00 0.20 1.24 0.12 0.00
BAHEE INEE 0.03 0.67 1.62 0.97 0.00
N 0.03 0.00 0.09 0.00 0.03
HhZh 0.00 0.00 0.13 0.04 0.19
INEE 0.06 0.67 1.84 1.01 0.22
T (EEREYE) 0.00 0.00 1.24 0.10 0.00
&t 100.00 100.00 100.00 100.00 100.00

(Hi#8)  International Energy Egency, [Energy Balances of OECD Countries] &U* [Renewables Information] , 2012 Edition (ZE D% JST-CRDS AERK

AIE N I
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kA

KE

1.01

L Py
mA R
mHR
mEH
(mE-
mEAETRE
Bz

(H#8)  International Energy Egency, [Energy Balances of OECD Countries] &0 [Renewables Information] , 2012 Edition (CED% JST-CRDS AR

M 9-4 FEEICHITS 2010 FOFMRIRIF—HE Y—EARBFIDIXILF—IR
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VIBIZE EDTORU D, EIZ K DERBOBENIA LN DD, LA bIFa~ D5
(T S EIRR T RS EBEO EEREPFEL TWD 2 ENDND,
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2.3 IRNF—OBIREH

HIEICE &7 L 912, A ~DERMAZ XD 7o OITHRR T~ & BEEIT, SELE
LTWs, =, Nz F—{ZonTid, EROHIKINAFET H, =x/LF—DiE
KT HOW TR A LS D &0 ROFBEDTFNO LN D,

I. RFHIRILF—
BERBESZOEBX 250, R NE2 KD EERIIFKRO L 1o Tn 5D,

a) RAYVIE 12022 FFETICRETORAFNREEFZFILT L] ZEEZRELTND,

— BEFEREM A ST TR AT — Vg A RE L., 2011410 Al =%
F— AR O FGEZR E | 2% E LTS,

— ZOHFT, RHIOEHBIREZ, YU TED 2036 F 6, 2022 4 F ThHiE L
HHEAEFTHHE LTV,

b) HFENZ, fl&keE. KA OZ2EMT 2 ED TS,

- 201343 HIZ, BV RAAL ) R— g UHEFER L =X VX —KEEEE DS [5E
DIFF1DOFRFK (The UK’ s Nuclear Future) | Z#F & HTW5H,

— ZOH T THEEN LE T R fT e TURKA R = RV X —DARK &2 FHT 5121,
AN REL /2% 22l TWD,

c) 7T AL slEkE, R NEEMT 552 ED TS,

- 201242 HD 12050 FEO =R/ F—HEA | T, ZXALF—I2 5D DRI DOEE
WZOWTHE BAITED T, HBIHRR RO 2k 2 F#ta2 R~ LT\ 5D,

- ZD%., AT RBHEICT MBI ED DA OEIE % 50%IZHET 57200
IV A BBREER TN D,

d) KENL, 5l&mis . JRFNEEHT LG 2ED TV D,

- 20113 A TREKDLE LI X —Z RS D720 OHM] T, wEH%E
F B E A TR R 2 ENORFHREEMCEM T 282 bH L T
%)o

- BT, KENHT-REXLERZAHT 27007 ) -2 Rf X —D—>D L
LC, J_FHEMEMT WD,
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KA 1T 2022 4 F TIZETORAIFEZIET D% L, KEAIIEH 29 2 )5
&> T 5,
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79 BRI TRILF—DRE | KEMLADOIXILF—ED 3 > EAFTER

0. {tEIXRILF—
Bk A &R E L CIHEBINDA Y 2 — A ANy = — VT A KA EE L, kD KL
I > T D,

a) VoI AANRY 2 — VT AF, KEERT T RIZELFELTNWD (F
33),

- Y — VA A NVOFEEEEE (BT ERIE ATEE & AUE S D RrEREE &) 1.
2010 FF DA E A FEIZ LTS5 E. FA Y0 0.8, JEEMN 1245, 7
TUANT.0ES, KEN 83 HESE o TVD,

- V= — /)L ADEBEMEREIL, 2010 F DN A E &AL LA, KA Y2 5.3
oy, WEN 7.8 4. 77 AN 80.8 4y, KEMN 2355 Lo TnD,

b) v=— A HAOHEAFEIZOWT, KENTAEK, REXHBHEED FE 2R L
TWb, —FH, RAYEQRT T A%, REFEE~OEE OKIEBPI AW S5
Wy PR L 72 ORI K A H KB /2 &) o BIRINEI O FH & 7p > T
%o

c) FERL LT, KEDOY = — VA AAEENERLTEY ., HEREEELHENL TV
(% 34),

- KETIZY = — VT A EFEEN R L THIMLTEBY . BEOH ZAAEFEIC D 5 E
A3, 2011 FERE AT 33.83%IZEL TW 5,

— MEFRHEEE DML TR, RAVARKRITED D v =— 1 H2ADOE AL, 2012
FERFAT377T%ETER LTS,

d) FMEONRRT ALK THZ D L. 2011 FREEOK EOMEMEEIL. L TFTOM
Lo TW5 (5% 35),

— JFH ORI EIT. A Y28 0.3 4450, EEN 4.84F57, 77 2 AN 0.1 H57,
KEN 8.3H Lo TWVD (2010 FEDOATHMIEE &2 LMEIC L-ED),

— RIRH A DOWeRIREIL, FA Y 1.9 44y, JEEN 2.7 F45. 7 7 AN 0.1 4E45.
KEND 12.6 45 L o> TVD (2010 FFDH A B EA2ILEIC LI-EE),

e) Vx— )L HAPLREZM L, KEDO KR AR ENKERMELZRL TS,

Ve VAR = — VA A VO HBIL, BRCKEICBWT, (EAEFEO BB EE D,
T NVX=BIROBBEZ LT 525426725 LT 5,

CRDS-FY2013-CR-01 gboobooooboboo obooobooobooooo
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£33 FERICHEITEZZI—IAAI. ST—IHADBEERE

x—ILAAIL x—)LHR
AN Yi-MHALD | 2010FEDFEH 2 2 W1} 2010 DH A
BEEBE DEHBE [HRTREY| BEERE DEREHEEE |EATTEEH
(x10°% WL) [ (x10°% L) (x10° ) (x10°, ft)
KAy 700 901 0.8 17000 3181 53
EE 700 595 1.2 26000 3337 7.8
TS5V R 4700 4700 70 137000 1695 80.8
KE 58100 7001 8.3 567000 24087 23.5
(H#8)  US. Energy Information Administration, [Technically Recoverable Shale Oil and Shale Gas Resources: An Assessment of 137 Shale Formations in 41
Countries Outside the United States (June, 2013)] RU'EHE#HEtT—4A. International Energy Egency, [Energy Balances of OECD Countries] , 2012
Edition (&% JST-CRDS HER
#* 34 KEICHTZHZT—ILHADOEEIKR
X5 20074 20084 20094 20104 20114 20124
KEAR(x10°, %) 20196 21112 21648 22382 24036 25319
£
E|ox—ILHR(x10° ) 1293 2116 3110 5336 7994 —
=
I—I)LHRDEHDEE (%) 6.4 10.0 144 23.8 333 —
¥ KEAR(x10°, %) 220416 247789 255035 283879 317647 348809
B oxz—)LHR(x10° f?) - 23304 34428 60644 97449 131616
B
B |- LARDEDHDEE (%) — 94 13.5 21.4 30.7 37.7
(H#8)  US. Energy Information Administration, [Technically Recoverable Shale Oil and Shale Gas Resources: An Assessment of 137 Shale Formations in 41

Countries Outside the United States (June, 2013)] RUETEEtT—4. International Energy Egency, [Energy Balances of OECD Countries] , 2012
Edition (CE D% JST-CRDS AR
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74
x® 35 FEEICHITDEMH. KATAOHEDIERZ
[R:m RAHR
X4 20114ED 20104E M 20114ED 2010 D
HREHE | BRLEER |fRATRsH| HREEE | BREEE (HERATEER
(x10% ALY | (x10°% wWLL) (x10° ft%) (x10° %)
Kqy 276 901 0.3 6200 3181 19
EE 2858 595 4.8 9040 3337 2.7
ISR 92 668 0.1 240 1695 0.1
KE 23267 7001 33 304625 24087 12.6
(#)  U.S. Energy Information Administration, &#&#;&t7 —%4. International Energy Egency, [Energy Balances of OECD Countries] , 2012 Edition (CE D&

JST-CRDS HERL

CRDS-FY2013-CR-01
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M. HECEREH A
HERIEDEAL T A DOPEH EHNE 2 K DRI, RO K H 127> TV 5D,

a) FAYIE, 2010FE9 AICE D= R X —E Vg v [BEEATEROEHEMEL
fif 2 7= 2V X — AR ) I2B W T, 11990 %t T, 2050 4E % CICHEHHE A
80 ~ 9WHIET 2] ZLHAELE L THRL TS,

b) FEIX., 2010FT7THICE Do xLF—EV g [2060FF TORYE] ITBW
T, 1990 FExtb T, 2060 £ £ T &6 80%HI T2 ZEa#HIEL LT
B R LTV 5,

c) 7T AE, 20122 HIcE L i g X —E T g > 2050 FED T 3L F—HE
) zBWnWT, HIRBEZ/R LTV, TR X —EOREHHEICED b vz Hl
WEER E25EIC, JFFI1OMEBEMTEZBH LT\ 5,

- 2005 4E 7 HICHIE SNz T3 X —HEIR L] ICB W T, 11990 4%k T,
2050 ZE FE TIZ THBWHIE T 5] Z &2 HELE L TORLTWAD,

d) KEIZ, 201 FE3AICE LD RX LT -V gy TREOBE LD RILF—
R T D7D DA I2BW T, BB EEEIZS A LTV,

- 2013 4F 6 H O KT [ RFEfES I TENGHE (The President’ s Climate Action
Plan) | 72 &, MhoE -l 23BEH BB B Y #HTe = & ZHifRIZ, 2005 x5 T,
2020 FFETIZ 17T%HIET 5] ZE&#HEE L TRLTND,

FA Y R OHEEPNEEET AR A2 = f v X — P a o ofbih s U CTHMICALERS
FTTWHDIZxt L, KEOZ R LF—E T g E, BEEICZEES K LRVARE RS
T,

CRDS-FY2013-CR-01 gbooobooooboboo obooboooboooo
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2.4 IRNF—2F)F EMFRERE

IHETICEY BT Tmxv¥—be g o2& s8im] [FEbabicimid =80k &
O T f X —OFIRGEA ) 1T T D006 KFMADE Y T, ST X oicE
EOoind,

[. IXILF—EDaY
BEOZRALX—E Vg 2 ERKOBETHIE L, £36I1TR LT, RA v b Z2i&kH4
Al ROLEHIT D,

1) FA 21X 2010 4 9 AT TREEEAMENR MEHEME 2 F 2 = RV X —(IaHE 2%
EHTWD, ZOk, WEFREREZ ST TR EZ —MAE L, 2011410 A T=
FLF —HEEHEAR O ER 2 EHL | 2% F LIz, 2050 F £ TICHERIERE (LD 2 PEH &
Z 80 ~ 95%HIKT 5 Z & & HIEIC, BHHEEICED 2HAERRET R LT —DEIG %
80%., BT RNAX—HEIZEDLIEEZ 60%ETHEDDLIELHIFEL TN,

2) JEIX 201047 AIC 12060 FFE THOREE] 2#F LD TW5D, 2050 4 F CTIZHIERR
Bl T AP EZ D7 < &b 80%HITKT 5 Z L2 BIEICED, BEZKRO VT U A
ELT, ZxAF—JHOHERL T RNV F—FIHR EOHENEN 2L 2726 DD
F—AEREILTWS, T3 X —fFEA Ml L, (LA Eto g s Bk L, KR
FIRBAIEC L, BALSIREE 2 RIS I3 S ARE 2 G L. I a2 95545 )
Zlh, A%OKMELTRLTND,

3) 7T AT 20124F 2 HIT 12060 FEFDO = p VX —HERE | 2 F DTS, RO
ALEAMTIZOWTE AR 21TV, [BREETIE, = (X =12 ED DR 0F
BIZHOWTHRIE BARIZED 72\ Z &2 H#E LR LTz, AR TF OBR% %
flfe L B = xR0 2L X —2 3 m EOMERB 2 RET 2 F# b b I Tun s,
T, AT NEHRENHEA L, BIIEILX MENICHD DR I10OEIG % 50%I123 5 |
72D U ABRFT SN TWnD,

4) KENT 2011 4E 3 AIZ TREDLELIZT RN —%2FEETH-0O0MHME] 2F L0,
TODREEEDTND, B, TRLX—LRREDREN, 2 — AR ED
ENOEERIELMEST 52 & T, (LA EROBBFELZmD DL, FH N, il x
X —PEEEOAIN, BAERIZIE, 2035 FE TIZEND 80% %7 U — =R LF—T
Mz 25X90072, TOBE, 7V =R F—ZIFFHAETRT XL =0T, ]
TN, @RI AR, 7V —vaERKIIERCD E LTINS,

Hp Ay THIERIRRZAL T AP B ORI 2 B S L THRL TV A DX L kENT b
AEPRA~DIRIFERW & T2 o VX — DA ICEZX 2B WTENE L 2> T D,
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FHRTRE R TRILF—DRK

N PR EK

)¢ SAHD- LSM RCENMLBITE B PRIEMAEROTIHE K 3FF)
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&5 (10°, 1—0)
X4 FORIRILF—HRTOT L
20104F - R -
20114 20124 & 20134 fE 20144 fE &5t
IRILF—RhE 210,256 246,135 242933 332,987 346,099 1,168,154
BEAMREIRILY— 205,142 265,668 284,873 401,493 431,373 1,383,407
BFhRe. BE0S 71,543 73,021 73,916 74,930 75,558 297,425
BEE 131,031 148,148 152,655 154,611 153,599 609,013
At 617,972 732,972 754,377 964,021 1,006,629 3,457,999

(£#8)  Germany, Federal Ministry of Economics and Technology, [Research for an Environmentally Sound, Reliable and Affordable Energy Supply, 6th Energy
Research Programme of the Federal Government] (D& JST-CRDS HERK
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TRAX—OFEIE %, 2020 4FF TIZ 18%. 2030 4FF TIT 30%, 2040 4 F TIZ 45%,
2050 FE TIZ60WIZEmDH L EHEELTWD,

FRIZ A VICBIT O EREZRIVX—HEOHRE ZI1E S &, 2000 FFF K TIE 3.9%
Lo TWEFARMBEZ RLFX —0E G, 2010 41213 11.83%., 2011 F121% 12.1%.
2012 4EI21F 12.6% £ CTEH L TWA Z 08005 (3 40),

Fo. REBEBBNCEDD2HAFRRT R LT —DEEIZHONTH, 2000 ERF 5D 6.8%
235, 2010 42121 17.1%. 2011 £E121E 20.5%., 2012 421215 22.9% ~E BN L TV 5,
R E LT, 2012 4B OB EENCED HHAFREZ R LT —O/MRIZ, LTo XD

272> TW5 (41, X 10),

B 7.7%
XA F 5 6.9%
- KB 5 4.7%

< KT 5 3.6% (BKFEEITEET)

IHIZ, 2O LIEEAREZ XA =LKL, FAVI230 TAZBAZIREMZH 72
5L TW5, BAERRT XL —10ORAFR (AR RICESFRESCEBICEED 5
JEAIEE) 1% 2012 4EM AT 868,400 ANCELTEHEY . FOWERIZRD L H 12> T

% (% 42),

- XA 5 128,900 A
<JEA ;117,900 A
- KB ;100,500 A
- HIEVEE . 13,900 A
<KA ;7,200 A

KIILD 4 7 FEHERICIHB N T, FA Y IER bR LW =30 F—JR o6 T THbA

~OERHIZEL Y FHTEIC R BN, — 7, A FRET 2L ¥F — & W E A Ol T,

RO EELHEE 72> T D,
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(X 108, KWh)
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il

20004 20014 20024 2003% 20044 20054 20064
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(mpik=
oKX
20,000 - EEA
[=SPAC o
oxk7h

20074F 20084 20094 20104 20114 20124

(£#8)  Germany, Federal Ministry of the Environment, Nature Conservation and Nuclear Safety, [Development of Renewable Energy Sources in Germany

2012 (February 2013)] &0 [Development of Renewable Energy Sources in Germany 2011 (July 2012)] (ZED% JST-CRDS HEm

10 NAYVICHBTBBEITRIRILF—DORES
x®42 RAVICBITZBEURIRINF—DFOERER
EREH (%)
%
20044 20074 20104 20114 20124

KA 9,500 8,100 7,600 7,300 7,200

A%+ 56,800 119,500 122,000 124,400 128,900

R A 63,900 85,700 96,100 101,100 117,900

KI5 25,100 49,200 120,900 125,000 100,500

thEh % 1,800 10,300 13,300 14,200 13,900

&t 157,100 272,800 359,900 372,000 368,400
(4£#8)  Germany, Federal Ministry of the Environment, Nature Conservation and Nuclear Safety, [Development of Renewable Energy Sources in Germany

2012 (February 2013)] &0 [Development of Renewable Energy Sources in Germany 2011 (July 2012)] (ZED% JST-CRDS HEm
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RKDOZR VX =T 27 AEZEIZMAT, #EL WX AF—JROHIKI TIZH D A 1L,
[T R VX —%hRem L L HAETREDI RV —Z2IRT 5 2 L TR LY 2 28T 5 )
FetEiTHbH LTV D,

THUTHR UKENE, T2 =3 %2 AW E AN 2 R I AL E T
FTW5b,

. IXILF—F0UF
2011 3 HIC TREDEZE LA NX —ZFET 57000 ME] 22D, KED
TR F—T AT AIHONWT, 3ODOHEAZREL TS,

a) TN FX—LelRfE
EWNERZHEE L, = r X —ZekfEziERT 5,

b) T FXF—%hE A L
Ka A F CTEIRRT XNV =V AT AT 5,

c) T RF—PEZEAIH
TRNF =B L, B RN 2 AT,

FOET, BEZERICHT., ROL IR T IV A EED TN,

DoooOooooooo
TARAX —ZRREE RS 2720, LUF OERERBEIC M,

a) LET, FEEOESWHIEEZHV. BNOBIEFEZRIET S,

il

- AWM OHTAOERNEELILRT HZ LT, WWIMAFELZ T, BEREZED D,

- ZDLEOIT, Y= VT A Y a—)VA AV REHAR EOENERZEET D,

- AL LT, A% 10FRET, AMEmARZIVRO =50 " THIET 5] 2
EREPBITENTVD,

b) ENERAFEOMRECINZ, 7 U =¥ —2%E L TIIGT 20 2, it
R TSRS 5,

- AHFREOHISCIE LA fboE & 2 B CRAT 5 2 LT, e LT, XE
DT RIIVF—ZRREEFHD D,

- AMTEEOHIRE E LT, FRR EEICKIT 5 AMANC L 5REL, A K]
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TEZHZ TW ] 2R ERETFLNTWS,

- AL OWTE IS AR L F— 12 L DA 2 MEK BB H~DOBIT]
RENFETHENTND,

KENE, AT~ ORFRE Z A, EALOEAOMEICEN T, TRV F—L ok
Pz et d 5 TR ZRE L TV D,

DO0ooooooood
TRNR =R mD D0, LT OESFEICEY i,

a) TEEEPIC IV T, HENESCEE O = L X —2hR A Emd . A E 2 HIE L.
I A N EEHT 5,

HEHMEEE (BEREEER L) ChEmREHITOEAZIIKL, =L 7
(BERg. ZEi&. W COWMERLED S, Flz1E,. @mESEOEN ) #21E
- KEOLE. 2010 FORK T XX —IHE ON, EEEBM O A MIEE D 36% % 5

DTWAD, 52, AMEBIED T2% D EHE Y CIEE STV 5,

- HEEL LT, 12015 4FF Tio, JCERHINBE#EE A2 100 e EfTSE5 ) Z &l
DRI TWD,

b) FEELM, —E AEM, EELMHOT RV —ZhREEHD, a2 A M EEET D,
- IFESMOEE], [—EAMMAOEY . [EEHMO TE) 2x581, Hxo
HIELORFE IS U 270 R 2B, 352 & C, =X —%h=xrm LS
5,

KENE. T 2 T8 REODTRLEF—WRE2EHEHET, TRLF—a 2 K
KT DU A EHNTND,

0Doooooooooo
TARAF—EXEAINT 2720, BUTFOEARREICEY fTe,

a) 2035 FEF TIZ, BEEND80%% 7V —r X )VX—TH I VAT LAEHERT D
ZET o EA AT,

- 7=z X—L LT, BN, KB, A A, K17 EOFARRE= R /LX—
Wz, AT, @R A KT, 7V —ammkNERNS,
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- A AR TRILE LT, T VX —HINBAR O EEF SN bE > T\ D =
L IO TEITRKEGHTHIR by T 12H o7 KE N, BIEIL A Y7 EO%E
EHELTWDZ &, [HidE & FEAENAKEOBRFIIOJRRTHHZ L) 2R
FLTWA,

b) THNF—OHEFRBICKET D2 LT, ZXAF—BICE 2 b 57,

— ANV EHMENEN LIFESAR OB A TH 5 2 DOWTEA =7 F 7 25kt
%)o

— JLREAFZECIC AR RN 2. PEEA RIS BE e T 2B £ ThON— LI —#OihE %
ToH— T b—T7 TITH [ZRXNVX—A ) RX— g T | BIKT D,

= NA VR e AN FTROIEHAME 2 T 5 [ )L — @S IEE
(ARPA-E; Advanced Research Projects Agency-Energy) | #5773 5,

- BRI AZ, EREE BT 5004 = T F T ELT, [mx L X—Tn
7 4 THF3Et % — (EFRC; Energy Frontier Research Centers) | 73 A X341 T
W5,

KEZ, PR ZRIL L, m RV —OEHE L2632 LT, FileREXL2AINT
2% g 2 B> TN B,
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I. TXILF—HTRHR

KENE, RROTZ R — AT DG INT . TSR = R — & T8 E 3
Al &2 ZHER & UCALER T, MHEREZ ML L, = Ff L F—DFHae bl b2
ET, WM EZEAHT VT VA E#N TV D,

ZDODITRE LT, ANVBRENGEANLTZWTEA =2 T F7 (R F—A ) N—
varenT ZRAX—@EMIEEEE) IR HTHNE Y a VIZHR ST S,
FHIETIE, ERRA =T FT7E2Z0, ZRVX—FOT 17T MR HIESHE O il
HIBE 2 T LT D,

0000o00o0oo0ooooooo

KEZ R VX —FIL, 1007w 7T L5 )G, 18 DAZ v 7 E, 21 OESLHFSERT -
o —linzx, EFELERER, =RV X—IFRRERELOMRSNTND, F&L
TTa T T LHMRNT 7T 4 7MY L ENIFR T eRRE A2 > T b,

T RFX—OMFZEER% (EHREEIZERL) ik 6 >0 7 n 77 A EENEELTEY .,
AT X IRD L 91272 > T 5,

- B#J5 (Office of Science) ; /L% — 5385 D FEHEMFIE

- T XNV X — K FHAERRE T XX — )5 (Office of Energy Efficiency and
Renewable Energy) ; A FRET= R /LF —, = R/LF—2hF

- T H=x1¥—J5 (Office of Nuclear Energy) ; J& /] R/ ¥ —

- b= VX —J5 (Office of Fossil Energy) ; {bfit R/L¥—

- B A EE = x VX — (5 MK (Office of Electricity Delivery and Energy
Reliability) ; =Bl

- T X)L X — & %58 E 5 (ARPA-E; Advanced Research Projects Agency-
Energy) ; %8 =37 57 ® ARPA-E

LR 6 RO TEAR (WFIERRE LI L ETe) I124ERM 80 8 RV 2 M 2 5 M CHEE
LTEY., 2012 FEEDEFIFRERIZLLTFDO L 512> Tn5 (5 43),

- B )R 49 & 3,498 U7 Kb

c THRLF—ZhR - HAWREZ L —F ; 1718 8,055 1 KL
- R ImRvX—)F ; 818 5,382 )5 KL
fbA=x X —JF ; 51E 5,481 7 Kv

- BRURIE - =R —FHEMER ; 118 3,618 7 Kb

- TRV —EENSEEE R ; 248 7,500 7 RV
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Iz, KEFAE - FREENSORE L LT, 2009 4F1Z 266 (& 8,800 17 KL
DR STV D,

KEIE, 2001 FFLBEDO 10 F 20T T [mRX VX —MEOE Y a > &g 20+
LTS, BUEACIE, [REDRIE Lz 1L X — {52 F2H 9 2 FLEEFZE (2008 4F
2H) 1 Mo TP L FEEEREODT =R F—F% (20108 H) ] IZESH 14 D
WEENRREINTEY, Zohiz, KEE LU TGERIR L2 EERECELFHENRINT
W5,

SHIC M2 HEE T AR LT3 oD =3 T F 7 (R AT —A ) _R— g e
NT | TR —EEPEHE R, XX —Ta T T 4 TR Z—) 3L BT
INHDA =T F T IR I B LT\ b,
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3ODA =T FTON, THRVF—A ) RXR— g« NTL, IR0 AR
WA, PAEACICKRE R TR E TAON— L —EHOFEhE “T o & —-TU - —77
TITH ] TDODOFHIR L Tp o TWD, —oDATIZHF L. 54EMT 118 2,200 57 RO
G EHT D,
ARA =T F7TER LTI REIEE LT, T8 7T —vRREIN TS,

OEYH D=2V X—%h= (Energy Efficient Building Systems Design)
QKGN K 2R (Fuels from Sunlight)

@KEHIC L 5% (Solar Electricity)

@=x /¥ —[r1% (Grid Materials, Devices and Systems)

G= /¥ —I7 (Batteries and Energy Storage)

O FxNF—D I 2l — a3 (Modeling and Simulation)

@RF M &7 (Carbon Capture and Storage)

@ )X — DS B (Extreme Materials)

I N I

(L= THAERRES R LF—] xR —Rik) T=3rF 7] 72 &0
FEREINEMNT B TRY , =3 X —hR T3 18], #ATE- R LF—TI% X
B ¥— xRl LEFARER STV,

CHETIZ S DDONT PRSI, FibNAEDIFE R STV D (R 44),

a) EANET X —d 7 (Energy Efficient Buildings Hub)
NRUTVNUNZTINSERF D) = —, @O VF =] 27 —~IZ, T
HiZZ T T o,

- 2020 fE £ T, BEHEMO =X LX—IHE % 20%HIET 5720 DFE T E%
BA%T %,

FEMIERE E LT, LFRETF N5,
- EFT7 VY T7&YVI a2l — 3 (Modeling and Simulation)
- TRNLVF =V AT LEOFRGFTE (Design Advisor)
— B ORHMETE  (Energy Audit Tool)
— FHEATEOEATE (Retrofit Manager)
- ZRNX—T AT NEFEOFEFE (Simulation Tool Platform)

- TN X—« f T ~T 47 A (Building Energy Informatics)

— fE%#E(l (Process and Information Standards)
— [H# AT (Building Information Modeling Datahub)
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— HHEE (Building Energy Information Management)
— 1fi{t. (Energy Information Visualization)

— ATV b s XL —2 3 (Intelligent Building Operations)

— k=2 2 M@ (Low Cost Sensing)

— i (Optimal Supervisory Control)

— REZ2r (Component and Sub-System Diagnostics)
— AlfEE P (Integrated, Whole-Building Operations)

- TRLFX—< XA bk« AT A (Building Energy Systems)
b) ALYAILFE > % — (Joint Center for Artificial Photosynthesis)

BV T N=T TRRENRY —F—, TRGEIC K DEVER] 27 —~IZ, Fid
HAE 287 T 5,

— AERIDMT 2 JEBRRD 10 5 UL LD T KBt a v, K &R SR 2 ARk
T D HEERET D,

FEMNFERE L LT, UTFRHET 6N D,
— S K OV (Light Capture and Conversion)
- R RfikEER  (Heterogeneous Catalysis)
— S FREEA (Molecular Catalysis)
- DL A= O EES (Molecular and Nanoscale Interfaces)
— 7 A r—nOfkiEREE (Membrane and Mesoscale Assembly)
— JeERIRT RN RO O REREA  (High-Throughput Experimentation)

— B &AL 5 il I K O Ok il I oo B BE FE i (Catalyst and Photoelectrochemical
Benchmarking)

- A —NLT v RN Ta N F A TEER (Scale-Up and Prototyping)
c) T XX —RTEAfgEdkEt % — (Joint Center for Energy Storage Research)

T XESTAFFEFTN Y —F—, [ X —h7Ek] 27 —~I2, FaBiEAS
FTunab,
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TFEMEREE LT, LR ET 65,
- B OE LKL FMETE. (Electrochemical Storage Concepts)
— ZAffi{ 4> (Multivalent Intercalation)
- {b2#Z5#: (Chemical Transformation)
- KRV Ry 7 A7 v — (Non-Aqueous Redox Flow)
— BRALTFHIETE D 72 8 O FEMEIF ST (Crosscutting Science)
- ar bt a—% EORBEMBR G & OWERERHN (Systems Analysis and Translation)
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d) K S 2 L—y g3/ —v7 A (Consortium for Advanced Simulation
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FEMERELE LT, LFRZET o5,
— IR 52T U /&Y R 2 L—3 3 > (Virtual Reactor Integration)

— MBHEREICEIT A ET U 2/ & I =2 L—3 3 > (Materials Performance and
Optimization)

- BUK NI T 5T ) /&Y 2 L—3 3 (Thermal Hydraulics Methods)

- i RRE L ICE T 2T Y &YV 2 L— 3 (Radiation Transport
Methods)

e) HRWEAM BHIFZERT (Critical Materials Institute)
T A LAWGEFN ) —F—, [ X —DiIgM e 27—~ T A2
FTnb,
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TRNF—A ) N=a e AT PRI DRFICE D EOIFE AR L LT

DIZx L. =R F—EEZERTER L. TNA U R T« A A A TR OIERIFE &
XET D] T2ODHAZR LT > TN D,

20139 HIF T332 Vv =7 MOEIRINTEBY, ZhbDn7ay=7 NI 8E
956 77 N/ (BIRBLEOSRE, ERNZWIZ LV EIT 55607 H5) OBENFAYINT
W5 (K 45),

NEFHFRELT, EREERG L LT v s T A0S THEEAS (Funding
Opportunity Announcement) |, TR/ X —2fF a2 xt5R & Lz EFEERAS (Open
funding Opportunity Announcement) | D DB HW STV D, BIUER A2 BT 5 & |
ROX D72 D,

D= VX — ik
S5ODMIET ST ATTI3 7yl FaBIRL, 186,486 1 RKLOELEZHRANL
TWb,

a) mTRNF—72207E (High Energy Advanced Thermal Storage) ;
- 15 7av=7 bk, 37,317,407 K/v
— KGEAD SIRATIRSC R TR OBMTE /2 &, B X —72BRICE Lo, NG
<, RREPEICEI T BTG 2

b) SR OZEE T AT L (Robust Affordable Next Generation EV-Storage) ;
- 227v Y=/ b, 36,321,542 KV
- BRHBHEZRGE Lz, EEBVAT LAEERORFEEE RO D20 D SHK

c) kg O B (Batteries for Electrical Energy Storage in Transportation) ;
-107mv =7 b, 34,573,810 R/L
- BREBESANAAS 7Yy NREOE[TaA NE, BV CHIEAIZSE TIPS (Flx
i]DFWUT®%%T LEOFEIZ LY 300 ~ 500 v A LEITTEDL LI
T5) T EEARRICT HEEM

d) =X VF—RFEOEEEH (Advanced Management and Protection of Energy
Storage Devices) ;
~147uY =7 k., 29,000,000 KL
- ZRVFX AP OMERE, B, FaakmO DO D, RrEE O & 7w AT

e) fn £ H = % L ¥ — BF i (Grid-Scale Rampable Intermittent Dispatchable
Storage) ;
-127mvv =7 bk, 27,651,217 R/L
- FZCHKIEARBE T, AR RV —DR Y AL L7z, BEfEO=d0=
VX — RPN
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@A AT F—
3ODWET ST ATISTnYxs IR, 151,134 5 FADEEEHEAL
TW5b,

a) WEMC X DEEHERR (Microorganisms for Liquid Transportation Fuel) ;
- 137uvv=7 k. 41,202,906 KV
- BUTONA FRELE I L, =V F—2)F % 10 5 Emd iz, A B+
BiEE T ) 2 AW CHRIRIRE 2 B4R T 2 71k

b) FERAEMIC X 28845 (Plants Engineered to Replace Oil) ;
- 10 7a v =7 bk, 36,000,002 K/
- FEEHEY GElaFHELETe) 2RV, WIRRE 2 E8EER T 5 ik

c) WAEMZ L DT ANE DOBREHER (Reducing Emissions using Methanotrophic
Organisms for Transportation Energy) ;
- 155 7av =7, 34,137,698 RN/L
— WAEME W, RIFZREIERT, T A LRI 5 51k

B XX — (5
20D T 7T A T297 0y =7 AR L.7,401 T RLVOEEEZRAL TS,

a) HAEFRT RV —%H5 Licinixf (Green Electricity Network Integration) ;
- 155 7av=7 K, 39,416,316 N/L

— BEEO T R LXK FHEME, FAEMRT RV —OREHEER E R DT
DON—=KRT 2T KR T Ry =T

b) AR TRIEN2EHIT (Agile Delivery of Electrical Power Technology) ;
- 14 7vv=7 b, 34,598,679 KL
— ERNEENEWREZFRICT 25K, KOEOLDOHM (R, NFroAxx A
YET B EER, XNV RAIRE)

@ )L — O BRI
2O T ST AT327 a2V FEERIRL.6,328 F RLVOEBELEZRAL TV 5,

a) B4 E o E (Modern Electro/Thermochemical Advancements in Light-
Metal Systems) ;
- 18 7vv =7 , 31,640,332 K/L
- HEEZRET 57O ORIEME & R 2BER (TAI=ULA T X VT L,
FHL) B BEFEMEICENE e RIS TRE RO A 7 LT B

b) A LT EOMRIE K (Rare Earth Alternatives in Critical Technologies) ;
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- 14 7uav=7 b, 31,636,779 KL
— B BEEHSCE ) EBOEM RGBT AWM B Th A T E A, B
BEN-7 vt AT THIE E 7213 5 5K

GOk R —
QODME T 7T AT2T 7y =7 FEEIRL.6,088 77 KLVOELEZRAL TS,

a) RFMIL D 7= DM & 7 7 & 2 (Innovative Materials and Processes for
Advanced Carbon Capture Technologies) ;
- 14 7vv=7 K, 30,684,667 R/L
— ARKINTEB T B IRBEINORIBENEE @D DHTOD, Flo 2B R Y7 vt 28,
ity

b) KIAH A HBEE (Methane Opportunities for Vehicular Energy) ;
- 137av=7 k. 30,200,000 K/v
— KR A ZWREE T 28BS D7D D BRFMHEICENTZET AT A

@z /L F—Zh¢
1OOM3E7 0 77 AL T1T 70yl PR L. 3,011 H RLVDOEEEZHRAL TS

a) BYO TR NVX —2hE %2 & 5 EME (Building Energy Efficiency through
Innovative Thermodevices) ;

- 177vv=7 K, 30,106,991 K/v

— B OMFERERNCB T D =GN F—NRe @D DO D, i e B kO Fik

DOKRG= R/ F—
1o0WME 7T 77 LTT7ay=7 PR, 1471 T RLVOEEEZHRALTWD,

a) KGHREONEEZFHD DV AT L (Solar Agile Delivery of Electrical Power
Technology) ;
- T77uv=7 bk 14,714,914 RV
- KGR EZ MR T DEREM (=272 ) DOEIE(kIC . VAT AAIR
ELTOREEZED D IR

EREDINA, BFRERAZFIZLY LT r =7 FBRRIRESA TN

O 1 [BITLFERIFR SN GE
TR 10X T37T 7uyey haBR L, 1185,108 7 KV OEEZHRAL TN D,

s TRLX—ATE ;6 7Y 7 b, 30,632,153 KL
c K L¥— 67 a7 b, 21,764,611 F/L
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- BRBMERL ;b Y=/ b, 17,764,611 KL

— BRBHERC LIS 01 7 ey =7 B, 4,000,000 R/
N F XAV X— 5 TFuT s b, 27,659,334 KL
- BEYEES 5 Y= b, 17,152,058 RL
MOV X—hR 3T a7 b, 14,498,159 KL
AEATZRLX— 6 7B Y s b, 12,146,303 RL
— JRFEUL ; 5 727 . 11,146,303 KL

— RFEEYLLIA ;1 72 =7~ 1,000,000 R/
B F— 27T b, 11,325,400 KL
B T R L — 1 Y= b, 9,151,300 KoV

c FEREIY ;2 Y= s b, 4,715,752 KL

KB 1 e b, 2,031,252 RL

Q% 2 [Pl el FERIFE R NG
TRE11 X T66 7y =7 FEEIRL, 182,968 7 KLOELEEZRAL TS,

« TRV FX—RFE ; 20 7Y =7 k. 36,899,595 KL
— AT R VX =T ;7T 7 ey =7 b, 15,290,384 KL
—- EERNTRLVF—ATE ; 8 7y =7 b, 12,131,137 KL
— Bk ;5 ey . 9,478,074 KL
s T RAF Rk 9 eV b, 28,957,287 KL
AEATZRLX— 10 ey b, 17,842,519 KL
- RFEUL ; 4 7P =7k, 10,009,568 KL
— RFEENLIA, ;6 72222 b, 7,832,951 KL
c RNAF X NVF— ;T Y=/ b, 15,557,242 FL
s K= RrL¥— ;6717 b, 10,263,907 KL
BRI X— ;2707 b, 7,403,184 KV
- BENEEN 2 722 M, 5,603,970 KL
MO XX =R 3T s b, 5,340,620 FL
- E ;3 Y= b, 1,722,586 Kb
cET X — ;27 a Y=/ b, 1,093,260 RL
< FOf ;2 7Y =2 k., 4,000,000 KL

PLEDOFIRFER DS BROE & LML RO D &, Tl ~DOB RN EmL o
TWBZENSND (F 46, K 11),

- TRLF T 5 28.7%
s A F TR ILF—;19.1%

* TRV F Rk 12.1%
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& 45 IXIF—BFEMRFEROTOD T MRRIKR

7Ry L5EE BIREFER | 7RV oo | REES (VL)
MO EE 201044 A 10 34,573,810
EEAIAE -BTE 2010478 12 27,651,217
S BIMNY TR BRTE 2011498 15 37,317,407
LAY -FFROEEER 201248H 14 29,000,000
MO EEVATL 201348H 22 36,321,542
INET - 73 164,863,976
MEMITEDRBLER 2010448 13 41,202,906
FEBREMIZE MBI ERK 2011497 10 36,000,002
NAFIRILF—
MEMIZEDN AD D DIAF AR 2013498 15 34,137,698
INET - 38 111,340,606
FEECTHEIZE DI 201047H 14 34,598,679
IRIILF—nE BAFRIMY -ERELIEER | 2011459R 15 39,416,316
INEE - 29 74,014,995
FLERAROREAR 2011498 14 31,636,779
IRLF—DOHEBEMN | BEBOLELE 20134 9A 18 31,640,332
INET - 32 63,277,111
RFEUND=HDHH &7 AER 2010448 14 30,684,667
ERIRILF— RANABENE 201245 7R 13 30,200,000
INET - 27 60,884,667
IRILF—5=E BYOIFNE -RESHLHHMER | 2010F7R8 17 30,106,991
ABIRILE— KEREEDOHEERZOHDVATL 2011498 7 14,714,914
FIRAFERRELS 20194104 37 151,076,322
IRLF—2f F2EERBRENS 2012118 66 129,684,170
INET - 103 280,760,492
Z Dt 201049H 6 9,600,782
=H — 332 809,564,534
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K46 IXINF—BFHERRBOIFHESES

(Higt) KETRNF—EDORBARIBRICEDIE JST-CRDS DR

N 54 pATEDIN ranS
EEE (ML) B2/ L3R (%)
IRILEF—ETE 99 232,395,724 28.7
NAFIRILF— 50 154,557,182 19.1
IRILX—{niE 38 97,972,282 12.1
fLBEIRILF— 43 90,873,489 11.2
IRILF—DEREE 32 63,277,111 7.8
IRILX—$FE 23 49,945,770 6.2
AETRILF— 19 46,743,432 5.8
B B E il 7 22,756,028 2.8
BAATRILE— 4 18,728,584 2.3
HhEATRILF— 1 9,151,300 1.1
BEIRILE— 2 1,093,260 0.1
ZDih 14 22,070,372 28
A&t 332 809,564,534 100.0
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TARNLNF—A ) _X—=g v NT | DX —@EMSE RIS A, R A SR
THRAA L LT [mpx X —Ta 7 4 Tt #— REAINTWD,

AA =TT FT7TlE, BETRIAEREL LT 110 oF A8 BRESNTND,

DA 7B (Solid-State Lighting)

@K1 X—0OFH (Solar Energy Utilization)

O#EfEE (Superconductivity)

@WERTRNLFX—0OE (Electrical Energy Storage)

GAKRFZORLE - B - FIH (Hydrogen Economy)

©®vR 71> A7 & (Advanced Nuclear Energy Systems)

DIEHREL O HE/ANE - J2h= P EE (Clean and Efficient Combustion of 21st Century
Transportation Fuels)

TR F—D 7O DOHEKEF (Geosciences — Facilitating 21st Century Energy
Systems)

Q= NF—D 7 OfiiliE (Catalysis for Energy)

W= R/ —DO IS E (Materials under Extreme Environments)

SHIZ, PRERT R_REMEREE LT (5 2ORZERE | N EIN TS,

OMEIZ et A Z2EF LU T IZHl# 9 5 A (how do we control materials
processes at the level of electrons)

QOB EZRETI2HHAMEZ ONICREL, AR XX 3RO HE Tl
72 FHETWONZIEAR T % 2> (How do we design and perfect atom- and energy-
efficient syntheses of revolutionary new forms of matter with tailored properties)

QA CE T8 & OEARK T OEMERM BEEANOAEFNSEN ZREL RV L, &
N WVIIZHIET % 2 (How do remarkable properties of matter emerge from the

complex correlations of atomic or electronic constituents and how can we control

these properties)

@EYEN TS TND LIRS ) A — N TOZRVF—CFROBIEE FIEEIC
TN E VI AIH T 5 ) (How can we master energy and information on
the nanoscale to create new technologies with capabilities rivaling those of living

things)
O T 2 F R %, FrICIEFM FIcBWT, WZEMIE L, % LU THIET 52 (How

do we characterize and control matter away — especially very far away — from

equilibrium)

Yo —FRNLICBE L, TRRE U7 B pE & BB B D #ide (10 O E AEE S 5o
DOEHZFEIZOWT, FNEN— DO FEITEB A SRICEY EiF5)) 2 & 2AES
HE LTHRLEED, BHIRENEZETOB U X =026 OFRBEIZHEL Y LT (A H] 23 H sk |-
Do TUNAH,
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2009 FFIZ 46 L X =R SN TEY, TNbO® ¥ —IZ 54T T 7,700 J7
RO E B E T D, FEBOMZEIEE T o8 F—H (—oD 2 Z =Nk
B Z B L TR 13, ROLIIZR>TND,

- KX —0OFH ; 27

c TRAX—D DO ;15

- BRI RLX— O ; 14

- TRV — ORISR ; 12

- KFDORLE - Tk - FIH ; 10

- [ERFE I ;9
SR I AT A 6

- IR D BENE - BRI ; 6
s TRILF D7D DOHERE S ; 4

- HBRE ;3

(KB — | OFRICHERET LI 2 —D b %L, 2D 6E 2 5D TW\W5,
WNT, TR T VX —R7ER ) THERISAT R DIEFE E > T D (K12-1),

— 5, BHEREFEICOWTIE, B X —OREFH (—o0b XN EEOFEBE A EE L
CER) IO L H o T 5,

- FEPERSBUREIE OFK G K OVl 5151 K TR ; 38

MBS B ADET LSBT A HE ;31

- BIRFELR OIE M T 72 & TORME & OVHIE ; 27

RO AR E OB BEAER D B A E N D RO HIE ; 23
RO B L LT T ) A — L TO T R L X —RfE RO EME 5 21

5 DODJFREDOWN, TR BIRIE O E L O FIEIC X 2K 1T et ¥ —
Db E< ., R0 8FE HEDTWD (K12-2),

K VEFEMZR T & LT, flx OMFERRFICER L, BRI TV AT —~ 245
5 (mx/L¥—4 [lEnergy Frontier Research Centers, Technical Summaries, revised
in February, 2013 OX/3ICHESL) &, LTFOREENELILD,

O
(BB OB %L, 438 X —RiEE LTRY EIFTnb, 98 2B 5t
VHE—DFRICIEE L TR Y, NERIZIRD X 912> T\ 5,

- &JE ;28

- WAt ; 25
- REK ;24
s = F ;20
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- ZHUERE 15
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[ ) KEER ] ORFZEN “FKHICEL, 42 B Z—0 il e LTHRDY EIFTns, 9%
DY H—DHFFRICERF L TE Y, WiRIZRD X 9 127> T 5,

« 3t ; 41
* 2R ; 28
- 1oT ;5 24
-0 kT 5 19

@f kK
ARk OWFEN=FHIC%L, 40 B Z—NEE L THERY BiFTnd, 8EIZ#Ex
DA =PRI HEFE L TB Y, NRIZIRD XL 51272 > T b,

- HTEE ; 38
- B CHLRRAL ; 24
A= 7N Taty T 16

@FE R A
[FHSLHE | OWFENNEBIZLL ., 3Ty —NHE LTHRY FiF VWb, 8%k
VE—DFRICIEE L TE Y, NERIZIRD X 912> T\ 5,

- [EA A 24

- AR B 5 20

- B BE 19
AR 1T
- G TR ES ;16
- BRI ; 15
- RER SRR 14
SR TER 12

- BB 12
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- FERELR 12
C KRR 9

OMEH L M EE D% E
[RENE QML O] OMFEN EZEBIZE L, 3b B X —2iE s LTy |k
FTCWb, TEIZBZ 52 —D0FRICHEE L TV 5,

© & faf it
[EBFHE | OMFZENASNEBICE L, 28 B —Ni#HL LTHRY FIFCTWnWb, 6 &0
B —BFGEICHESF LTV B,

OPNTES S
(KR F—] OMFENEFERICEL, 24 o Z—0G 8L LTCHRY EiFTna,
5ENDY U H—HFRICEF L TEY ., WRIZIRDO L D12/ > T\ 5,

<M ; 17
< BREL ;11
< B3

®7  Botk

[ AR OFFENNERICELL, 283 B Z—0 i E LTHRY FIFTnWs, 5%
Dt H—INFRICREF LTV D,

ERELSAOMFERREIC OV T H . B X —OUFHUIE S EHEZT O & UTOIEE
i)%'% %héo

- PREEAER 5 16

- R¥)—% ; 16

- ¥)—% ;12
- Kfa 5 16
cNAFAVANRLT— R 16
- TV X—RrEk (FEM, ¥y v FEEt) ;13
- KFE R OWREHER 5 13
» K= /L X—0OEM ; 13
-k 1
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- BRI 5EED 5 9
AR CRAR, AT) 5 8
- [ERZE R ;8
- BVRE ;8
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M. BARRET RILF—DE AR

BITEIZ F & DI WFIEERNG 2 Fo 1o . KEIL. 2035 4EF TICREBEE DO 0% % 7 V) —
TRAX—THEY 2 L2 HE LTS, 2010 FERF S OB MERIZ. O L H 2T
5 (& 47),

b ; 69.9%

« JRF77 5 19.2%

- K775 6.5%

- B\ 2.2%

s NA A &BEFEY) (BAEFRRT XX LN DOEEREEMEDRELET) 5 1.7%
- HE 5 0.4%

« KB ; 0.1%

BENICED D FEMETRLF—DEEIZONT, 2000 FLEOHRE 2 N1V &
el U CEE 5 & DI OREMNIA G5 (3848, X 13, #49),

KITOENEIL, kNI NOEE S, —EO®FAN (KA YVIiL 3~ 4%, XKEILX6~
8%) TEFLTWS

- — 05, KAUSNDOFEAETREZ 2L — (B, A4, KB, #EY) 1, K17k
2000 “ELLFE, KIENE 2005 ELARE, ke L CHEIN L TV 5, 2011 RS OfEIX A
VN 17.6%. KEN 4.9% 72> TEY CKEOEIEIXIRA YD =30—LLFiZiEE -
TW5,

2011 FFR L OfE 2 OFFAFRET XL F—JROEIE L, RO LI IZ72> TV 5D,

XA F FAYN6.2%. KED 1.4%
BT RA YN 8.2%. KED 2.9%
KB RA Y 38.2%. KED 0.2%

- KA YT, A4, B, KEBEOWTIIZOWTHLEEERMORRD NS, Zh
WL, KEOMONEIEE LTRICHD D 7> TD (X 14),

Ubint, 241HTHERLZLIIC, BAWNREZRLVE—OHEARE T, KEN A
YV DORBREBEEFEL TWDIRMDBEETE 5,

— 77,2012 FIZENLHAE FTRE = kL X —F SRR A3 T iR A2 v RERE ) Ok 2 22 (Renewable
Electricity Futures Study, Entire Report) | Z#%& L Tk, ZDOHIZ 12050 4FF TIZ
KEOBENZHEO L2 HBAERRRTRLX— OKNTEET) OFEIGEZ. 80%IC %@5t@@
VFUA] BWIRENTWD, RAV FEFLEHDHE DX HITRD,

a) 2009 ~ 2010 FERFROBFET — X &b LI1T, SR OFAMTBIFEORGFE RN (E A
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BLOBHEERE) IZOWTHEEOERHZRE LEHE. MEShD kT 4
®ﬁIWf[*lﬂz%oﬁu\%ﬁﬁﬁ@%%%ﬁéiﬁizw% THE D )
N s g o BETH D,

b) BHD 80% % HEAREZ XL —THIHE., Hr DO /LX—RD 5D HEEG
X, AFo#PHE 25 (F 50, X 15),

- @77 ; 32 ~ 43%
< K5 5 3~ 22%
< K71 8~16%
cNAF; 8~15%
< HIEL ;2 ~ 4%

c) BEANDFHBIIRS) =RV =N HRELS, £2FID 32 ~43%% 5D 5,

@) AT L KBS RV, S ROEAHRIS L F Rk E AT,
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