2010 £
70— T #EtEES
HE ST EES wEE

~RR BT 27U — 1T OHEBE~

2011 7 6 H

7 — T et s s

Tl
E



FE LB UT et 1
IR DT oottt sttt bbbttt ettt aens 9
FLE TSR DA T RDIEF « P e 15
(I Uk L = OO 15
20T VU 2= 3 B e 18
BINT VU a—a ® CO2 HEHIMBINRF T ITTE oo 20
BLIT VU a—va D720 CO2 HEHFEAMIRIEE « TEE oo 20
4. by IT ZNEDOIERIE « ZERIBIIEDN Y oo s 22
4.1 BEREIY « ZERIBUIEDN D DHEE (oot s 22
4.2 BEREIY « ZERIBUIEIN D DRRFTA A= e 23
B, T A A H T oo 24
B2 T LT 2 et 25
5.3 U R L AT T f R et 33
5.4 Home Energy Management System (HEMS) ... 38
B. T AR T A4 DN DITRIE (oot e 45
T o o T 1 L OO 45
6.2 NEEDR (RTFovvn)) & TEEDNR] O RADIEM 47
7. bylT DZEHY « RERIFYADY D AZBIT DIRETE & 8 e 48
8. DY IT (BT D EEAEDBIURIE S oo 49
0. YR ASDIFEAT oottt 84
Q.1 ICTAEE 7 =T Ln oot 84
9.2 ICT A EE D FE B NZR cooveeeeeeeeeeeeeeeeeeee e ves s 87
F2H T AT B REMERAR oo 97
(R = OO U U OO PR TP 97
2.DPPE LHITET A R T A 2 DPIZHEIT ettt 99
2L DPPE & T HREE oot 99

2.2 ITEU (IT Equipment Utilization) OBEZL.........coooiiiiiiiicsecs 101



2.3 1TEE (IT Equipment Energy Efficiency) OBEE ..o 101

2.4 PUE (Power Usage Effectiveness) DHEE ..........ccoveeeeeeeeeeeeeeeeeee e 104
2.5 GEC (Green Energy Coefficient) DOHEEE .........covoviieeeeeceeeeeeee e 110
2.6 DPPE (Data Center Performance per Energy) DOHBEZE ......coovvieeeeeeieeeeeeeeeeee e 112
3. EHT BT 27 ORI (EN - MR e 113
3.ADPPE JITE T T2 7 N OBEEL o 113
32DPPEJITEET B ¥ =7 R DFHEFER: oo 118
33DPPEHIIIET B 2= 7 MIARD BEIUUEE o 132
34T Hks DIHE B/ B OV THEFHEN & B#RMEORE & DORAGELE ... 135
35DPPEHIET BT 27 RMERD E L8 i 138
4. HKBRIC L BHHEN—T T A B =23 D OED P o 140
4.1 2010 /£ 10 H [EPFE=3 (Global Harmonization of Data Center Energy Efficiency
Measurements and MELIICS) .....ccvcvciiiiiiiie e 140
42 2011 4 2 H [EPFE&i (Global Harmonization of Data Center Energy Efficiency
Measurements and MELTICS) ......ccuivcuiiiiiiieeee ettt b et 143
B AT DIEBH oo e 146

30 B - B RICE T 248 = RO BB O E L TEORSE) 12T 5

T s 155
O = o = I OO 155
1.1 OAED “FRERBTEHEDIUIR oo 155
28 T R EHRE RN TIE DR ENE oot 160
2.1 RIS D S BIRFEHEE B OHIBRR ..o 160
2.2 B RBL A~ DOEZEEEREEBL ST DFRET oo 164
3. B REMRE M TIEDE ZTITOIEFR oo 166
3T 1 1 A VA 1 OO 166
3.2 AT R EHREERL AT RIZEDTEFE oo eeee e 168
3.3 BT TTEDTEE ..ottt 171
4, of IT FHHNTIIT D EHREEL T TTIE DT ZTT oo 174
4.1 0f ITIZHIT DA THED T Z T oot 174
4.2 BERTEENT » T D EBREEFELST oot sn s 176
4.3 HREET L E D ETHREEBLAT oottt et s e en s 183
4.4 BIRENT 7 LT L EICBIT DEBEDEL o, 189
A5 T —=H B Z DERRIEFELST coooeeoeeeeeeeeeesee s tes s asn s 191
5. by IT FHNCIT 2 EERERL T TTIEDZE ZTT oot 203

5.1 DY IT ZEABIZ I T DELIT TTIE oo 203



52 N—RA Ry T LAY Y 22— L DOBEEREEFLST oo, 205

5.3 FEHREEELITE FE O ELIEE (oot 226
54 ERRERE Y Y 20— 2 U OBEBREEBLST oo 228
55 TV aV Y 2 =23 VOBEBREEBLIT oo 234
TR 5 TP 238
6.1 EHREEBLST JTTEODE & B oo 238
6.2 B =R EBKER D FIEOPFHEFRRE I T DE LD 240

FB D D) T ettt 242



XL OIC

7 ) =T HEtE Sl E T Z B S OEE)E, 2008 422 H DA X — Fx6 2011 4F 4
ATRSENPRD, 4FERICAVET, ZNETELOBBREOES AT KELTAE, ik
L CTIEEINTED Z LIV LET, ZOWEELELDLEENETLTND 3
A1 BIZ, BRIZZNETRRLIZZ EORWEELY, HARZFLIIZITHZ LTk
TLEVWE L, #EZ T L OB mBEDbN., 25 WIEFEAL iR HET %+ &
biv, FEBEL L OF 2 BBHALZ R SN THET, < bhlFxDZ
FRABITD 72L& L0, Iz FaxD, 1 HTHRWEIR, #EZLED B0
=LET,

ZWELZITEARTTN, RROAR, TLTRREEA F-LOZDITH
INOOREEELFRYBZ T, R ARZAH> TS RERH Y £T, SEIAARNZITT-
WE, FEEARCEEDO T 2 P2 T ELZEIR, £ L TEETI2E, EEEEE0
Rl & &4, 2 LT LY W EERKLELE Wb TWET, ZhE T, AESITER
DTHFT 2D TEXTARL, BN, £, SROHBEROZ T A—V%
E@f%iO&J%%%ﬁf%é%®fi%6iﬁhﬁ St ARDBRTREfE0
FHDOI= DI A BPDBELDLIRIZRD LD LB ->TEY £9, REDHARIL, KRFET
B BEB LRI FE A, EOTODOEKBRIERD 1 DTHH 7 ) —r
ITIZOWT, 2 OEEDOHEIANERIINITEDN A LS, 2010 FEOFRER KL £
LODHIENMTEE LRI LEZRZEZIILD ETHBEOEIAEH N LET,

ESMZERIL., BEBNR 7 ) — 2 1T OBBRESE = R OHEE, S oo
U= IT{EBOFRE AT 5 721, 2008 FEED Hiffkfe L CIEE 217> T& £ Lz, &l
2008 L, 2009 FEE DR E b LTS HICHEDNE Z 4L S, 2010 4FEIZHFHERE O
NENEELED E LD T, 2010 FERESHTIEZESWEF L L TRV LET,

R AR OIRRE(LBG 1 OB & 12OV TiE, 2007 4R(2 H ARBURFMER L7- 12050 4F % Tl
TR RRDOIEBEAC T APEHBEZBURD OB EE 5] L0 ) BRI HER, AR O 1%
LRV FE Lz, £/, 2009 A 12 Al aXun—2 B TS LE L= COP15 &
. IDIZ20104 11 A7 o TRRfES N7 COP16 dR#EAE L T, AR N EE
DO DEM I TOIE Lic, BEOBHADOAESHCRBREEDARICIE, &bl
ke U 7o iam 03 LB R T8, R 0% < O E NIRRT AP L EEA~ DY T~
X HEZBT A DD aX = s T a— RRRERES ., BA, KE, EU 72 &k
ENCNZ., %< OFEE<CE _EE2S HEOER LT ZAPEHICET 2 'R BE2 55T
HEZAFETRTVES, HRARKTRFEDZEEICRDLA S IREIET 2 OHNEE
FHT L0 BEFIRZIZEHELWDLO TR, HHH - SRRSO, a0
7o e ALK E ORRE, S HIIEH LWTHTHA N =X LR EKFEOA /) X—v 3 Itk
D, BHAMBETHDHEEXTVET, LT, 22K T, T4 TRAXANRT —F AH
AN, BEIOZAZ A, BIROENTG, bODIEY Fel 2 RESEZX T LERH D



EEBIT, HEOMEBAZZ XD Z ENEETT, ZOMEBCHESOEEZERT 57
WIZ, 7=V ITIERESHERT 2 Z ERHIHFINTHET,

7Y — T HEE S RAE ST R B S TiE, 2008 FEEOHFAENS, —BHLT, 207
— T OBEMEDEENLFMICAR Yy &4 TT, 2D TEE Lz, RE{bXxER
WZBWT, KVEEICRLO0 [HAR, EO X512 U TEERMIZIRBEL T 2 &I LT
W DN, THROEM « o« A\MELEZICHRALT, ZORELZERL TV O]
EARICTHZ LT, Zo@wmaED S LT 0T b3 esk&ic LT, A
IR BEE N E X T2 D7) — 2 T MERFB S ORBUZANT TN TE 500,
[ZLTEDOHEBNIEDL BWVin] ) 7Y — T I AR OBk, KT
Uy VEE ERMICHEME L TEE L,

2010 4EE 1L, ZAAOFEEE L THREBIC3 2O U —F 2 7V L—7 (WG) %%
et a2 TEE Lc, WG 1%, 2008 FAE7) biffkfe L Tiat L C& 72 [T #ER ﬁﬁ@é
= OfIT) . [IT YV a—va v oAk 2EEa2kog =z (byIT) J & 512 [HEs
DTV =T O - /bl 27 —~<12, it Ed £ L, Fr2, EEFHEOZDD [H
DL OoFmERE VNI BUET, bylT OFHHFIEIZOWNT, IT VY 2—Ta UREAI
7z & & D CO2 HITHEh R A Rl py 72 254k & 2272 IR D &) F 2 T, LV iRIEA L, CO2
HIEBRAR T o o v L& & EERICBI CTHN D 2RO EIZ OV T 2 D £ LT,

WG2 i, [T —# o ZICBT 28 =x] % S BTl L CRia L, 2008 45 IZ8HIC
#2422 L 7= [DPPE (Datacenter Performace Per Energy) J| 4 FHJICFREMRFT L £ L7z, HKER
DOEBEMCTT —# v v X OO IO DEBE Y — 7 v a v 7 & L. HAF D DPPE
RIEOEEEREALZED 2 & L bi2, BRENBLOT 7128\ T, DPPE OEMD T A
TNEEDE LT,

WG3 TiE, [Z7 ) — IT Oz U 2— a U &B%E - 2t L T a o s k]
BT E S 2T —~ & LE Lz, ITXUF =72 EPORMEN T ) — 1T 220
g% 2 LT, T BT — 2t X OB AR RV F—HEAETR L, F7=, IT VU
22— a DEAIZELY ., HEDOWANARER T R X YN ERTXALE25
NET, 2OV = ITOV T T4 F 22— BIRIZBWT, 7V =2 ITICEDEZR~D
BB ORG 2 b+ 1%, 7V —2 1T OB « 8l - Ik - WEE W72V A7
JVINIED ANA Z )b b U TREEIZIEID T2 DTS L E 2 TV ET,

2050 EDMREEDIERRL T A ZHIED 50 %lZT D720, £ IATEEL =D
(22020 4, 2025 fE % Tio, R, ek, £ L TEx2 OEESL—ADL 232
XX v, LT B, Mz2ThE ol 50oER B TEL00E LV K
MEZT D7Dl BRI | HESTEZED TWES, /o, 7V —2 1T OFEEROFE
BUTIE, 1T BEE - IT 2T T2 oS, thonirnlx & —iK & 7o 7k DR
E, EANPVETHLIZLITE I ETHLH Y A, 2008 4, 2009 FFAE, Z L TARID
2010 4EE D —EDOMRFHERIT, HEDONANWARGEOHI, [filZTulEo 5uno=
X —HIJER CO2 HIIHIZ 7223 2 2l [ & FEfi+ 2 D K0 b i), £7- 27V —



VT Z2E L IEDHIEEI Lzb vl 28 L CTWe7Z< 7200 1 SDOMITIZR 5 &
EZ 2 TWET,

FEDSMEZEEROIEE ZHEMET 5 LT, RIFEXE MEERECKR 1F#iEE i
(—4h) BEAIERNEERS (EITA) 25N U — 2 1T #fitE g o2 B3 - MR
DI7#IZI%, 2008 4L, 2009 FFEEICHI E i . 2010 AR b kiR TR AIH D £ LT,
Fo. WESMZEEEDEBEO T4, 3OOV —X T AN—FDEEB LA L R—D
Faloid, 1EMEZBLT, £7-3 A 11 HOESREZ S, 2< OMicBbi s, 4 -
RET O DICEERRER 2R L TWaE & AT, EERFEREITo TV EEEL
koé%ﬁ\%%ﬂ%-%%%%@ﬁﬁkiﬁ%ﬁﬁﬁﬁ%éﬁfwkﬁﬁ\%K\ﬁ%
PEEB BT VX —IT, B - BRI RS, ENLBRIEITEAT, PE RS
W=D %2 b \p%%@ﬂﬁ%§<ﬁﬁibko%%kmf RV LET,

Ltk AFAESMEZEERIL, 7V =2 T OLORERKRT V¥ X MIOWTEREN LT
BN, SHIT, 2D ZBEOHFUCIRAL - 3 & SH 2720 OHAMED 12 Bk LT,

MO THNETNE BNET, RREZONEN, KRFSOFEBUANT TH2E T
Ha B S TWbH L OF 2 DOIFENZ, 72, HARDEREZ OFH -k 5< o4
%®@@®twm\9LT%%&KﬁThi&Ewi¢o

2011 46 H
7 U — T #ele i m i E o 2R R



i

kv

L

I
FrIHE
HH
N7 B
i
Bt
ri
i
JH
L
VT
1T
A
BRI
/NI
it H
i Sig
W20y

X H
it H

L

HtE (1K)

() NTT 7—%
NPV =y (KR)

TINT AR (BR)
AT ()

(BK) NTT 5 —%#

(BK) NTT 5 —%#
MERTE (K

T —7 (BR)

() W
AARTA « B— A ()
AARTA « B— A ()
HA®ES (BR)
HAzZ=2 (#)
NFEY=v 7 (KR)

() B TRUERT
BELEry s ()
EERCINCS)

EERCINCS)

&l (1K)

(BK) A BT

(KKR) A AL ERT

=N (KR

=N (KR

(BR) NTT 7 — & 5T

OB Ed

(B3PI - A [RD)



FTP——

H5 )

HEBF 2
L] FIES
ESyy I

g EE
e

wmA L
e i
T fF—

% B

(—#b) HHHRY— e REEHS QISA)

(BR) EpAHa S A seiT

(th) AAREXGEHUEE L3S (JEMIMA)

() AARESEHHE LS JEMIMA)

(M) B — - FEERANR A B (NEDO)

() EF



RAESWEES T—XT90IWL—T1 458

(BEFRIE « NEA[F])

Sl Fod - JETE EbE (BR)
%= B 7k L) AT ()

F1 HiE (Bk) NTT 5¥—%
RAE! TR (BE) NTT & —%
g =34 MER (KR

i 5% () HeE
i 1 AAES (KR
[SWG1 7] Hil FoE AARES (BR)
T BT AARZ= 2 (BF)
7INB] il NPV =vr (KR
[SWG1 =7 #ij)ll ¥ (¥R) B S8UERT
FrH EA) BobE (BR)
AN R Bobm (BR)
FrH e —ZEERE (KR
[SWG3 4] KM JEIR =2 ()
FTP—R—  HEEF (—4b) TEHY— e RAFEEWmS (JISA).
(BR) BpATa S A e
e om (ff) HABXGEHA#SR L¥S (JEMIMA)
Hik o Rt () NTT 57— & F5e i



i
il

F T s

D—x2 00 W0—T2 &%

A7 fat
B KR
FRE e
AN i
HEHSF FI
Fi H
[ AN
3 S
E - A
g HERSS
JAW/N i
Gt BT
=S )
ANERZI I
B RfE
= Kk
@ WA
SR E
i &
P—27 v (KR)

(Bk) NTT 5 —#

AT (B
A7 (BE)
(BR) NTT 5 —#

(BEPRI -

(—fh) B —Ee2EEHS JISA)

(BR)  BFAFREATFERT

AT A « B— x4 (KF)
AT A « B— x4 (KF)

Elﬁg:?/: ()
ARER ()
(Ek) A LR ERT

i%ti_ (k)

&l ()
(R NCS)
BELE ()

}

() NTT 77— Z R E A IEAT

(BK) BPATH BT ZERT

NEA[FD)

(BR) =ZEMRAMIEET,/ AART —2 v X —WHa

(KR =R EHTIERT
(h) PERBANG A

At (AIST)



RENHERES 7—FTT0V—T3 &%

i
il

AL

3
I
SR
QR

AT

il
TR
N
A1
i

#H

g
PR

25

itk

NFY =7 ()

TINTAER ()
(BR) NTT 5 —%#
(BR) NTT 5—%
MERTE (K
T —7 (BR)
(#R) W&
AAES (KR
AHARZ=3 2 (KF)
NFEY =7 (BR)
(BR) B ST HRUERT
Bl ()

(BR) M T
RERTERE (7R

SR
SR

(BEFRIE « NEA[F])



e NPEA=
1 ITICk B2ETRMEEE - TR (5150

AW ZR S TIL, 2009 FEETIZ NITHESAEHOER ofIT) . NT YV 22—
2 YOIERICE Dtk oB = (byIT) ]| OFHIERE (£ ¥2) EZ2ngd Huviciek
D7 Y= NT O CO2 PEHHIEA~DOEBRE T 21T > TE 7,

2010 4R OFFEMETCIE, B2 IT YV a—va v EEEL, YV a—va VEA
25 CO2 HEHMBIN R E COT ut A 2T UMb T 5 Z LIk~ T, by IT @ CO2
PR Pdh R R o T[22 TRERIR ) 7R3 0 R~ 7-, T[22/ JR230 T, CO2
PEHHIHNC SRR 5B =R RF ) OHEAER ED, YY) 2a—va U EBALEEESED
W E T IFTINBO EH L TA LD MNICER Lie, —F, TR IR0 Tk, YU a—v
a VA AL TG CO2 PRI ABIE LT 5 £ COMRMICIER Lz (M0-1), Zhbd
[Z2fiIR ) TRERIRY) JR230 ~OPRfRAZ I E 2 T, by ITIZL 5 CO2 BEHIBHIZh R D &L v —
B LR - FRGEEZIY £ LofiiELRE (£/0y) 2@ERTLIZER, VY a—
Va rERIZmT TR T A 2 L2 R E L,

TR EAY BRIEAY DER
// (GEEAELEDEE
BEDROER)
aEE
sHEp 7 E#Es
2Ry
BEAYD
BR
AI4R SlLARE FI4AR
$EHD N—ABRD
P
TLO—=Y || ITHER
BA RS

FrfEfEiE

XO-1:1T VY a—a rORIcBiFs TR/ TZ22/ff) LY 0 O &K
(F VU —27 OBE 5 HIR)

Z OFER. by IT @ CO2 HEHINHIEFHEIZBI L T, IRD X 5 R iz b,
M2y THERIA ) IR0 25EF52 LT, —BHOH S Thy IT » CO2 HE
AR T 5 2 ERFRETH D,

TRFREIA ) RN 2B [T % &, by IT OzhRIT TBATEL L72zh R (B4 0-1 M)
& TBERNR (R T v v ) ) (K0-1 OB MR T2 2K) OmGFREZ b,
MPEAEAL L7225 13, 1T VU a—3 g U X 0 BRI ESR L2 co2 i



PHIERE L EXT D LN TE D,
MEENRE (RTo v v ) 13, 1T YV a—va O ok KENEEHRTDZ
LB TED,
2[R ) RN 2B ET 5 L, by IT © CO2 HEHMmINRIZ, YV a—v g i
AEZEOWERIET Tl AN TRAET DHE LN LD, (FREhK
0-1 O T & EER)
VL E B2 % FEI LTz CO2 HEHM & D F R IEO—F1 % X 0-2 12K~ L7z, ¥ 0-2 Tlx,
2009 4FEFE TITHAT L7z by IT @ CO2 et & (SADRIR) 23, KRR Y (2 Bk
TLT I arek MRPEET LG > THBHINL TS,

MBI R BEAn
[ kg-C02] AT42
ZR=R
iR
XA
iy BRICEATE(L
o —
man L3R
NWiE(E

@B G® @GB GB G OB @
\ | \
| a-a A B IMbESR N |

BARROT I HBOF I

0-2 : by IT DZEMAY « BFfRIRYILAS © DOFRILTT 1551

by IT DM KIZANF7omg & LT, IROENEZ LD,
by IT @ CO2 HJEHHMHIN R 2 R b S D7t AT Y U 2—v
a VOEREFHMET A 0N H D (ZERIFES Y BB OMLENE),
BEDREBEL LR OX v v TRNEL BB EALZEIZEY, VY a—
g RO CO2 HEH IR O EBUCE Y fHlie Z LN TE D,

Fio, by IT H R AMEHET 2 72 DI12i%, B kRO M EERFE-C TR 2 . BORH 7o f8)
EMTHEELEZIOND Z 0D, AEEIL, BORWZ2@E T IZHT e RO AT v
TELT, IRETHMHEIZCL > TRIFENTE T by ITICET2ERIESNAELZRAE L,
ZTOWEEFE LD, 62, BARORYMAZHFIHEN T2 670 =0 1T HFRIC
HheEZBNDZ END, REETHEII~DFRIFE L LT, EU Thy IT OFHl ORI %
it % ICTAEE (26 L, ZNETOZ Y — 2 IT HEERHESORFNEDORMZ B Z -
776

10



2. T8t 8 TXRLF—EFMIER (5528

7' ) — 2 IT HEtEWH#HS T, T2 B 2RO RNV X =R ERTH LS L
T, #HE1E Datacenter Performance Per Energy (DPPE) % #iaf « #2842 L C& 7=, DPPE
X, 77V VT 4 O VF—5hFEE KT PUE ZNE L TV 51E0, IT#&R ORI
RITHEELEENTEBY, T ¥ XL arBa—TFT 4 v I —ERARKOFEE
KIRAEIEL 2o T D, AEREIT, WUl \—/E'Jﬂi%??ﬁf_&b@@”ﬂiﬁ/r RZ A v &Rk
L\%ﬁwE%ﬁokk%_\H*&lm%me # U T DPPE O K IZ5 0 7=,

r81E DPPE D EAR 2E X
DWEﬁ\?~ﬁﬂy&®ﬁ%i*w¥w%tw@iﬁé%%#ﬁﬁ?%é Thbb,
DPPE= (F—X bt 2 DAER) | (BEET) Thod, 7—2 B XOEERERNEE =
ANFX—DHIHR ELERT DLERH DR, ZNHIT, |T$é%%§@13)€%3)5’@ XDOYGER L
T—HBEDELNNIEBIT DR FX =R OTEE) L EE T RXEThHDH, £ T,

T—RE U EDAOOFEEDOY TR LR EE LT,
" ‘ P YTV B
R * B0 ST
ITEU :HT%%@%%%I*N¥~IT%%®@$%E%::VV
(IT Equipment (EREBEHE) AT ok | V5 —va v, kS
Utilization) ERHE VX — (EME D%@4ﬁ£k%@%”Aﬁ
7)) HITIZ B 2
ITEE = IT s DR ERRES (ER) | KV EH=RLF—MED R
(IT Equipment T B ORERMAFR (8 | ITHRIFOEAIIE DD,
Energy Efficiency) | ¥ 7J)
PUE = T2t X ORBEET R | ZZHERO DT, ERAH

(Power Usage

x— (GEH) AT Hasokk

A ORI, HIREREL Z H]

Effectiveness) HE T kL% — () ALt x s TRAEICED
77T 4 O X —H

B 5,
GEC = 7 —rxxF— (KB | KEGEIEE. BOREE. K
(Green Energy e BN EART X =) | BEEDT Y — TR LF—
Coefficient) WCEDZRNVX—DORER | OFRELEOKE EFHICE

(W) /T—HEo XDk
HE TR — (5EH)

Do,

11




DPPE 2D 7R A L C,
DPPE =f (ITEU, ITEE, PUE, GEC)
ERTZENTED, BEMIZIT

DPPE = ITEUx ITEE x 1/PUE x1/(1-GEC)
TERbT,

DPPE DERF Y =7 b

DPPE OB = 3451 L L COERAMEDORGE, BLOT —F v Z 1B 5 RrLX—{4%
OERFEOHREZ HIIZ, ENOT —Z o X FER 20 B L NENOT — 2o X FEH
ARSIV &, SR 24E 7 Ab 1 HETO 7 A OB T DPPE O EHR| 7 1Y
=7~ (DPPEMET 0y =7 ) ZFEhE L7,

ZDORER, DPPE BNEBOEMEA NIch s 7 — 2o ¥ TCHLHUERMRERIEIE TH L Z &
EFELTZ, o, MERFOREMHCRE S L TORMIEMGELIT > 7, DPPE OAEALE
FELTPUE DHIELEMLIZE Z A, PUE OFEMMEIL 19 Thoto, BT, YU AR
—NENBFFATHDPPERIEZIL Z 20V VSN TH DPPEZIEFRETH D Z L &R LT,

HKBRIC & Bi8EEN—FF A B — 5 VOB 4

DPPE DBAFEIZOWT, HKBKOBUF « 7'V — > IT HEEMRBIRE TR L2 27 7
F—ACilma T 5L, TOTHEICKH L TCHEREI T, 2HMIC—EX A7 7
—ADEMEHELIMET D L L BT, 224 10 A LR 23 45 2 HICEBESE A B L
77

Rk 23 4F 2 A O TIE DPPE 12K 5 L B o —0MThbiLizfE . DPPE NEET 5,
TR RERKEFMT AT e T NEETHD I E BRI, T XX DR
BEMERE A HFEHE L L CHoFEIE & & 12 DPPE OFEMIA ERREIICHTT L T\ Z & &7

277,

12



5

3 - BEFERICBTREIEOEMEDOEETMFZOMHE (CREHIT 2HEH
% ($3

f)

X

s

B xR O K - EESNRRR LR RO —2 & LTHIY EiFbhTnsd, ITH#ERO
FIFIZ L D co2 Il (77U —2 by IT) <2 IT #ége 5 & o FIFo> €02 B (77 Y — > of 1T)
DROLNTND, ZOXHI77 )= ITIE, BEIHRIONDOEFOWES - F—ERXED
AN E VP S 4125 002 DHBIZER 28 & LTHIff S TWh a2, —hFTEnbs
AL TV A REIZBW T, a0 RE0 — B 22 IR co2 PR &M+ 5 &
WO TZBERNHY, 7V — 2 1T OWREHEIIE, 2oV oL Ay T 47
BH 25 ZENFRRHIROHND, 22T, ZU—2 IT ® C02 HIFIZ )T B EEDOEHRE
Z TE BT 2 FIEORRB AT 72,

4 T R R R E Rl A OB ER L
AL, T E TITHE L CE M FEL RIS Z L2, 7Y —
> by IT ORGP — AL T 4 2TV, FHEFEOBEZ T2 &0 £ L,

lFEDEZTS
TV =T L &85 - —ER2E, £ IS SN HIiFo# S5 RKRE< 2o
DEZHTNTES,

L ERICIIR & R LR R L7y /B 2 e irm 112 v CO2 Ml ik &
NnNoHH0
Uit - —EZAHERRE B L, BFORS - - ALEESHZ DT LITLY
CO2 I ER S D & D
LROGEEA A= LT ONK0-3 Th D,

13



t1 t2 t3 t4 t1 2 t3 t4%
BF 18 BF 18
(@) FrEEEERE L1256 (b) KEEHZZE LRVES

X 0-3: Kifdl@h& KBRDA A —¥

Bt L~ D LR/ R KB OW T, B - Y — B RISk D /NR L 2R B )
EEiEL, B MBI LTRIREZR D T2 LR Y THDL LERADND,

M OBEMBENTIIC EF L TWLESICOVN TR, Bl - P —E 2R K& <inffh
L7222 MELTEY, ®ih » $—E R HITHEIS Z LT 2 Bk z il 2 <&
ThY, B BEOERERIIK L TR Z1TO 2 ERRYTH D,

EB~ORE

EHHREE DBLTIT DN TR, DL 0BT LSt T 5 2t EA2BET 52 LT
FoT, xR E2EZETEDLINERINT L ENEETHD, of ITIZOVWTE, &
FIERBEERE  c KBEOTF—ARBZZ 5N OB DR EHET H I LN TX
720N, by ITIZOWTIE, YU a—ra AL THITL-LORE BN EE - &
E2ONDHH, TRTCOMRERLZEER 2O RE Lic, Z ORI REOHE®mICD
WX, ZOERERD D2 EL5HB BT ORMDIEDLNETH 5,

BEERL Y HIEIT, TRENCAY v hET AV IR H L0, —BICcEDFEE &
L2 ENBBIEDONERETDHZ EFHLVWEWVWZ D, £ 2T, of IT 25T by IT 1280V
T, T 2 BTN ENORKMIZH OB - HERE ORL Y FIEZRINT 5 2 LM T
&5,

14



BIE ITICKDEXHREA - TH

1. AEOER

AARIZEIT 5 CO2 HEHEIE, FEFEMMM CIXBEEROE =R KT CO2 HIRDEE T K
D 1990 LRI I Z HaL T\ 5, — 7, EEEM, RAOZESHM, KEHMH O Co2
PEHBIIMERBOPEBO 5N TE L, ZofElo co2 JEHHEAEIT2 Z &8, BA
2RO CO2 HEHEAHIR L T\ 72diz, HEELE > TV 5,
ITYYa—vaiiiinbo Co2 gEHMElCRE S FEHT L LS h TN D
OAREZ, EEOT v AR TE, bOE/hEL, &, BIMEHZENTE, &
SICRE W T 2B L V7 T T&ELE0HI 2L Th D, WJ@i‘iEE&%ﬁJ
BERTHEHOB#EZ 2 e —L T 5 EEERAZEBY AT L (ITS) 72 LI IT DIERIZ
K o CIRE72E D COEZRMEER L ENTEDL, EHICTLVERBRVAT A, B
BEOBFEBFIEL e 7—=0 7R EOEKIT, NOBEXLEIROMESKREE 2O L Txx
NF—HERELZIHT 20RN D5, o, @O TRV F —[ANRY AR L TRz
BH T OEL c 2R AX— s R =T A b VAT A (BEMS) R0 — AT pL
XF— e XV AR VAT A (HEMS), ELHICTH » TR LF— e v X —T ALK -
AT L (FEMS) 7288, mR VX —HEOHBIZKES BT 52N TED, 29501
7oV T R e =B RAEGREMEIT V) a—va a2 a0 ST 8E 87 4 —/L KRBT
WZIEHT 5 2 Lid, K& 72 CO2 BRI RIS DD EEZ BN D (R 11-1, 2 T
),

#F11-1 : FEBRITY Y 2—a L O4NE

BT A — YT HT Y — ITVV 22— 3
p— ERET B X FEMS, FRBA/ZEGHIE©— &% —PSEHRO &R, EET o
' 2D
#=Y. BN BEMS., E X7 Wi AT L, RX—/N—L AL T ¢ A
kW EHBE~DOITOEAN, TLU—7, TVE#E., =RERE-
W ANT . BLAL - BTG
S ®. BN HEMS, ?é%fz"\_\ WA « BN EEED
g« V7 MME., AT vavbB T,
. 1277, 5510 LED b, HEIEOBRELE, fmes TR (B,
TITAET A #ize. WEE) o#hEmE, ITS, =a K747, SCM

15



INETT U = IT HEFRSHESTZES T, NTICL2taa2koB=x (by
IT) ] IZHGTDHIT VU 2— a3 220 T, 20 CO2 el (BikE) OFE&E™
R A A E L C & 72t CO2HEHICRET S 1T Y U 2 — 3 > Ol 4 - BT R & <
7O (+Z0OMfM) OERIIHEIND, FEFEO CO2 Yz Rix, FOEFEOENE
(B 21X TAOBE) ThVIBBEEROZE(L) EHMHTZD O CO2 PEiE (NN HER
HERE 3 D00 CO2 HEHREANAL) DOFETER S, &R0 CO2 HEHmzh Rz 2 o o4
ELTHETZZENTES GETHR), ZARASTIE, Bk L2FE T IEZHIZ 2020
. 2025 4, 2050 FEICHIfFS D CO2 HEHflED RE S 2 FHIL7- (R 1.1-2),

#112: 1T YV a—a itk CO2 HEHHanE E TR 2

[E7 : 75 t-CO2/4E]

ITYV=2—v43 e Ll
. 2005 | 2020 | 2025 | 2050 | 2005 2020 2025 2050
- &® g | £ & &® & & F
BEMS 57 | 546 | 650 630 549 6524 | 8,631 | 20,218
NR—=RX— L A F 1 14 17 14 10 179 224 340
74 A
TV &% 140 | 250 | 270 220 | 1,357 4928 | 5,913 | 8,970
SCM (FL[AIEd %) 34| 178 | 222 410 188 1060 1,400 | 3,555
HEMS — | 157 | 189 164 — 719 935 | 1,798
ITS (Fv# =2) 200 | 730 | 842 821 | 1,102 7510 | 9,491 | 17,989
TLVrU—7 19 92 | 110 142 71 645 924 | 3,110
BN T 22 27 28 28 124 392 457 556

MK ZOROMIL, HAEOFEFEZTITER LT b D Th D=8, JFEAMITERIEDEIC TV

IHSDOBENCRWNT, IT Y U 22— a3 >0 CO2 HEHimifizhE (bylT) 28, IT- =L 2
k=27 AH2R0 CO2 HEHHNHIZhA: (of IT) L RARDFMARFOZ LR LN > TX
7=

WH AT L7 hu =7 ZABEERE RO B b OIS H L7246 0 CO2 HeBnilzh Fi,
IT-=L 7 b= A a 8 A L-CENT CHABZ LB T 5, 2kt L, fi
ZIEIT VY a—va ol LTT LU — 7 |ZB#T 5 CO2 JEHtlRE2 5 25 & &
A LTS OGHTT CO2 PEHMBIZ RN 0 | BAK LIES < RERIAYRE LTI

12009 4 2 ) — o IT HEtE R TR E ST B B WG

16



U T CO2 PEH I RN BET 2LEENRH D, 7 LT —7 12X % CO2 PEHMHI R
O LD ThDHBEIZ X 5 @EEHEED ORIT, 7TV U —7 28 A LAEEICESETN
LZOTIERL, HEIHEZRAET HUEE~DFLH LD, o, TVI—J2EALTES
BRI LCh, A7 0 ADF| 8L %2 FEfi L7z 0 B =3 ik 2 8EAT 5 E T,
BT LHEBIZA T f ADTRLF—HEEHIISRHE O N2 ENEBE2 D, IT Y
Ua—3 30 CO2HEHINHEIIEIZ, IT- =L ha =2 Afae L T (228 TR
I JRR D ZFFo TWNDHEND ZENTED (4 B THIR),

ZOXH 7 TZEMEY) TREEIAY) 2B ROIEN 0T, IT YV a—va Ui D2E D
ERAEMD I ZTHOEERFELEZEZOND, B8R, T YU a—va EADHENR
BAREOIMANC S R SGE, BAMENTI T 2515 L LT CO2 PeHiilzh R % 5t H 3
HDOTIERL, VU a—va VEEPHSEERICKE TR (EkE) 25T 5025
NEL DO TH5D, £2. YV a— a8 ANDS CO2 JEHIMHISEEL £ T X A A
T 7 aBE LI BT, PIROBECEZRET DR OB ORN 5 EFE 2 D,

Z T, KEEOMERFTIL, BENRIT YV a—va v 2BEL, Y)a—ay
ADD CO2 HEHIMHIN RO E TCO T rE 22 EF T D Lk >T IT VY
a2 —a 2K D CO2 PEHntzh R [22finy) TReHIRY) 722 8030 O AR ~To, JRA
Va2 2812k, K0 —BEUEREHE - RRFIERY £ L OIZmid 7R,
VU a—va R R AT A A ENE Lis, 2D OBRFIOMKRE 5
BND TEIR LI,

F 72, by IT Z BT K TV 72012 1E, BOK CTORY $ALCHEIN~DFAE N EH
BChHD, TOERERTIZD, ZRETY Y a—3 3 VEICEEX 20505 ORRSDMT
PRTETND, 22T, SROBIRIRS R AN AL LT, REEITIT Y
Va—yarOERICETIEFOERESZMAEL, &0 (8#F), S HIZ, 2010 4
FEIZIX, BATORGHERZWMCE R T2 2 HIEL, EU 7 ) —2 IT BRifRliE T
&% ICTAEE 1Tk L TZ7 U — o IT #HEER RO ZhE TORGINAEZHIE L7z, ICT4
EE OHLY AR U — U T #EEHHES MO ORERNREZ 9FEICE D L L iz,

17



21T VY 2—3 g VEH]

FP. NTICL A0 3] OEMKEE LT, 2009 fEEF TCORB TEEMEN DR
HENFIT VY a—1a v E12-1 IR LS,

#1211V Ya—ary—%&

@ /LPET 1t 2D

| EMI #1iI5% 31 5042 2 X 7 & DEMITASNX (73 % 2) | AAESHRA S
®BEMS

AETEE OATEY 2B U o PR 22 i o 2 7 A MRASHIE
MEEﬁWH%I*VXTA MR LERAS T
MR A A S 25 I [Futuric) [CiEseiily Sae=ran

O X—NRN—L AL T 4 A

XAV MA—IREEA X2 —Fy NEET S ICTH— | NEC B v 7 m— 7St
B X

A AT A MAESHAI 2T AT v
R —t A

TG AR 27 A [Cimset:il eatearan

BFIRE S 2T A HY Y 7 N7z y=

7V IRt

SISO NEERBIS % L & RDEm Y — B2 RS NTT 7 — %

e G-BHMOE FBUE T AT A HYY 7 b7 o=
7 U RS

e 7—=227 A7 A [Internet Navigware | (RS S

&G POS & AT A B mkka et

S PR R S A7 A (GIS) [EES L Sy an

RIS G HEES D E 71k (GRSl S aran

15 TR R - PC & B HY 7 b7 v=
7 TR

BAEDE AT L BR—X— A v 7 LR M4t PFU

WA 7 1 A RS NTT 57— 4

HERE A g A T A v —E R [y S o

FIRIASCE ARG Y 7 |k MAEttEL@m7 R v 2

foo=7Yyo 7

AR M) U EMETEENL - FEHMERE —FREREE U R AR | SRS NTT 7 —4
ASP —E X

LRI A7 L2 LD RBLARIR (ABES EAT0 | KGR AR

VAT L, BANT AT L) (BRI FHRA)
KEFENT I 35573 v /77— TCompusmate-J | B mkk At

22009 4 7 ) — o T Hete DA ST E B WG

18



fEFEIRBALA T Web 3 2T A
[KOSMO Communication Web |

KFRHFE S R A « A ) =
va Yy

QEHDIT EA

AEE H BT AT A B EE R
NFERBE T Y —2 7 a—3 25 A [ExchangeUSE | = mik et
SaaS Wi HLEE A HIA T AT L RS NTT 7— &
L AV

EEEE (BIAE3H) ICEAHNT LY —2 0EE

7 Ea Ve 3 =t i 1:: RV e i A

EEEB ARy — AL 2B L2 AMEEE U —
T e T A TRT v ADTkER

AN Y 7 =T o=
VAN -t e

TV Sk

HAZFHS AT A

AN Y 7 2T o=
7V TS

®VE—ELUIUY - EBER

INEDEF TN K 20 B R oo @ EAL

HNY 7 hyxoT7 2o v=
7V TS

KENFEE IR — 2 TR U Z X [l Ay
®HEMS
R— LRy b U —7 220G LIZFRENE = R 8 Aot me

KRBT AN =R A LV N ATATA T 4 =T 4
ECO v RV AT A

NFY =y 7 BIHMAE

BEEIDE RAHH—E R H A Bk AL
(BRABRTH—RLFA T )

Ot LT ay T

[ 4 s —%v bvay b7 v AT A Ti-market) | B LEkA St

Sk T (B, Mize, HE) OFE L

Ak w7 TRV D R R

HA IBM #E &4t

HEITKEY ) a—va v

[ERm iy Sy

19




BINT VU a2—3 a3 vd CO2 HEH s sh R - Fik

FAESHEE S TIZ, BEIZ 2009 EEETITIT Y U 2—3 3 >0 CO2 HeHimfizhiE (5
MhED) OFFER (£ 1.3-1) LFEHEMLICOWTHEHRL, EANFEZ LV E LD TE T,

EVFLDONT-EMREDORME LT, VY a— 2 UERHFEO CO2 PEHHHIZI I 7
F—HALTWDENBIToND, 4747 LT7EAA L N (LCA) OF 2T T,
VU a—a rORGER~FEERFOETO T A 7% A 7 MBI 5 CO2 PEH EOHRIZE
HEZ, Ll IT YV a—=arDOT4 7% A 7V TIIERRHZBIT 5 CO2 JEHED L
ERRKEWVGEENSZNZ & BUERFCHEIERF O CO2 PEH BHEEITRAAEN K E < KRR
VU a—va ORI EO@mOFHIAEHE LWIGENRZ N b, T2 TIEET
il FHRFICIE R L TOIRDERIL AT o 72,

31ITYNa—3>D 720 CO2 HrHEHMExR - 5EE

CO2 Pttt &A BT 210 H T - TEET L X EFHlix % - 8L, K&E< 72 (+
ZOM) OERIZHETHIENTES (F131),

Bl ziE TAOBEIE) WoBEIE) (£ 131 @) 1, IT VU 2— 3 VEAILED,
fizetg, AEhE, EHERSICL DAY OBEIEN DT R ERT, BEEEOBE)
BB, A S A B E 5 -0 IC b B e = RV F—HE ORI (ZORRE LT
CO2 HEHHNHD) (2272235, RARIC TWOEEE] 13, IT ZHWAZ LIk TR ED
HEERY | FERE U ORZR EORIEICET 5 = 3L F —HEDBHI SN DR TH D,
Flo, T4 AAR=R] X [FEAN—Z] TIE, ITZHAVWD Z LI2L Y EBICLE
FT7 4 AN . FERLE LT T 4 ARPAEDORHRLZEF 72 & D x L — 4N
HIR S22 RICER LT, IT ZHWEEEBDRENEBRT D L, 47 4 ATBITD
EBA~DOUFERHMABAT D, 20X 57 TEEDFRI) OBRE 47 4 2AA—2)
DHFICEEND EEZD, £2, Ry bU—27 (NW) F—H@EE] I, *v hU—
JBEEATO DI E RO =X L F—HEEZBERICHIV Y TLELDOTH D,

20



F131:IT VY 2—3 3 LD RAMRT 2 8HE L 2o ERS

e R ER DS FROBER
D ot i 4. CD. B (DT OHIR) X (0T O FEAD)
ToE P —
@ AOBHE ﬁg e BBV ERL | o e X (BB o s )

@ MoBEE Ty o BGE, BE | (WOBBIREEIE) X (BEIOFEAL)

ANDEHAR—2 (fEE
@ F7 4 AAR=Z | BhRETe) AT HIRED
EHAR—2 70

B A A~L— R B, WAL
® B - TRAX—
HEE (T xy bU
— 7 (NW) #2)

@ NW F— X @E&E | NW 7 — X i@/

(HI A~ — 2 &)
X (AR A )L — P JFUELAY)

(HIBEA A~ — 2 )
X (A= M) = )L X — P U

F—s3, PC HEOENH

i (BB ZEALE) X (GRILET] DAL

i

&= (F—ZBEZELE) X (@E 6% 2 RHAL)

. (&N £ 5 ETCR)
o HREDADIED X CIB{ERATHT B FUHAD)

I BREEFE T, BRI 0 b OO RMICIHE = 2 X =B SN 02 G0 IT Y ) 2a—v s
YORER (HIF) BEEBEELTND,

ol

RO REIZH Tz > T, ETHEROIETEOZEL & MO, EHEHD CO2
PEtIHI B R 2RO D, 22T, FlziX TANoOBE&E] 252556, E@haElxY )
— 3 VEARIZICBIT A NOBENROZL T, FENITHEMNESH - O ANOBENZR
% CO2 HEHIHAL Tdh 5%, Z D%, £ TOEREOPHIFI R 2 EFT 5 2 & TRIEDD)
RE/DHENTED,

ITYVa—varOREHET LI, UTOREBETILNERDH D,

FTOANITHT =2 T —2DOIEAR G EEE L THROEEXEHET D,

ITYY 2— a3 ORREFET LB, =)V X —EEBEPEBLT 577 AR a

T 72T, AT AOFEE LTHERT L IT Ol 2 FHEE 1 o7

FIRD =X NF —IHBEOWEINELEET D,

ITYVa—a oL, —ICE 1T BER0 W& EIHENT 28 H 5

B, = _"—DAE LR ST L0 T ISR OHEENNBLT 25665 5,

IT YV a—va rOREFHET LEICE. () HHEREDTOOE®R (T VY 2—
TarvEMHTLHIETALLIEMEDZ L), KDY (b) REAER T V) 2—va %
FATHZETAELDIEEE CO2 HiHEICHET 2L D) O 2 FENMLEL 2D, i

32009 42 7Y — o T HeeE D A ST E B LW G S
2000 AEETHE ST E BLBEEIC EEAREI A TRY £ & i,

21



IZDOWT, FEZRERPLECTHIVUL, ANERITERICINETE 5E0T — & 2 F AT
HZEMEELY, LALERIITETORBRZINEST 2 Z L0 L < FMHECIRY
RECRETLIHELHY 55, Fio, BFIFERISL BRRPUIE U T GUlET
—%) BEHFINDZLBHDHD, sHABROFMER & LERREZBZR L T, #Y)
IRREAL A BIRT D Z ERDHRD,

FEEEOFHHEH% 521, 53.1, 541177 L71=,

4. by IT ZhRDOEFRIE « ZZHBIER Y

4.1 B5REH - ZRMNELY OBLE

SETHIMSZ /R L7 IT YU 2 — 2 @ CO2 HEHnmlzha (by IT) 1XIT-=Lv 2 fr=
7 AKgERD CO2 HEHAMMHIZNE (of IT) & RiAerfkrka ot B2 b5,

WEIT-= L7 hr=2 AR E O B OIZHH L7256 O CO2 HEHI I Zh S (of
I, IT- =L br=7 AR EZEA LTS ENE CEAEE»SHELT D, ThiC
L, 7 LU—2 0 Co2 HEH#nfilsh Rix, BA LI RELSDOGIT CRAET 2560, &
ABER 28 LTl U CHEELT 235805 5,

Bz, 7TV U— 21Tk D CO2 HEHMHIZN R & LT HEHIC L H@EERRE DR 23 2
bD, ZOMRIIT VI =7 #HALIBEICEELELLZOTERLS, BEIELZRAT
DUEHBA~DEE L7025, by ITOEN Y Y 2—a a8 ALLEELT TERLL, £
DATREIN TS (K14-1),

ar) L
R [EAY BERSI A EANY DR
// (BBTEIELT=3n R &
BEDEDER)
EEED
-t C Em D
ZeR Y
/ A0
BER
L ATaR BlLAE AT4RR
BHHD RNTRBD
RER
TLO—=7 ) ITHESR
BA AR

[l #5588

B 14-1: 1T VU a—a OB BiT5 TR TZ2fI0 ] KR oA
(F LU —27 OBE % HI7)

22



ZDX ) RZEMMIIRIENY OFEREET 2O, V) a—Ta VEARED TNE) &
M9 ZE#KT D, Z2TiE. YV a—Ta VEAREIZELY X — (BH0RE
%) LE (%) NEEEEINLIGEEY TREL L L, 20LsE N LB 25,

Flo, TTAAAR—ZRDOHIAEZZ D L, 7LV —7 B8 A LT BRICEHIICEZERIC
FT 4 AAN—ZDOHENEBRT D55 L, 7 4 AOHEA =X —BELBEN DY
AOWMANREZ bNDH, BEOFE LTI, FIZIX, 7LV —27 ZEAL TS TORE
BRI LT b DD, F7 4 ZADF[ -l LB =R DOEANTONT 47 4 2D~
FNF—HBEENED LT ARWEANEZ NS,

ZDXEIIT, RALHOEBHTY Y 2—3 g VAR CO2 HEHHMEIRN B AN <128
AL L22WERE R TRERIBY) TR0 EMESRZ 12 5, TRERIAY) EADIE, YV a—va
VEAND CO2 HEHHRN RN E TOXA LT T LB 252 EINTE D, F-HHir %
A LT 7T TIE R BAREAGOMAOBINER (71U —27 O%AO5# L)
MLERGES T CIZBEME LRV BRI YTLEALND, RRIFRIEN Y O
FEAL, CO2 HEHMHIRIT, BEICHAEAL LR EERN DR (KT vy) o 2 f
HICET N TEDEEZLND,

4.2 B - ZRIMLNY ORETA A —
PLED X D72 by IT OZEMA « BFERIA2N 0 13, B 21X 142 DX H BRI TERETH Z
EMWTED,

HHMBIHER L L]
AN—R
HlE
+
i T~ mcEmmE
pa "1
NWiB{E
| || l
I‘J')J—‘/a‘/ﬁl EINGESR N ‘
BALEOTYYaY BEBOF I3

X 1.4-2 : by IT OZER - FERIAYILDY 0 OFREBLG LR

23



B 1.4-2 1X, WBERDR (BT oy n) & Z2H6 - KRR D 2 SR L7 b o
Th D, AMOEMEIT CO2 PEHIMFIRIEDRT o v 2R, CO2 HEHMEIZ I ES
BEEIYIA 2N 0 DRI L 72D BEAREOT 7 a v (YU a— g E8A BIRER) &
(SO T 7> a v CHEEN, FRELTORT Vv L EBEEDREO KR E 1387
T70Ovx— RTRSENTWD, £z, EERIENY Zoprd iz, THE) [958
HRBIL TR L, —fBlE L CORLUEZR 1.4-2 1%, CO2 JEHIIHI~DFHFENRENAT 4 A
A= 2 DOHITIT  BARZEOBIGERIZ X 2PBELIERORMNH D Z 2R LTV D,.

ZOX D7 TR TZEB) 72 ROIRN 0 FOMEX, 1T YU a— 3 COfEHE
RMAR BRI Lo TRES R L TIRIND, 22T, AFETIE, RICEHDOEHIC
ODNTY Y a—valaET /ML, EOX DA\ — U BIFEET DRI o8 Lz,

5 Fr—RAAET 4

5.1 MEtFiE

r—AAZT 4Tl YV a—va RN BRI AR AR E LT 9 2 T, CO2 Pk
PHIZhFE O RERI « ZZMEANR Y OREZ B Z /2o 72,

T WESMEZEES TR EINTZAA—REDO YV a—va VEfESEIC, V=
— v a Y ORERBRRIRRN AR E Lz, WRIZ, VU a—va VEARIEOIEB & O
%z, 2009 4 E T ﬁkéﬂt%& IV IT VY a—v a2k % Cco2 Hetimleh
REFHE L, &6, BRILICY Y a— a3 VB A~CO2 JEHIH O 7 1+ 2 %554

L. WEHEE - Z2M0IER Y ZFH~7,

TRERIRY ) SRR D & TZERg) R0 O 5 6 TR IR D I DWW T, E7 /bl
27 mk 20 ) BRI BT 2 i U O 217 o 72, IR &R T HIEDIR (R
TV RI) OWGEE, ﬁf@ﬁﬂ%%@%mﬁt BENEN EOREBENLLL TN D
CHIETEX DM, HEMDL LE BN (K151, HlziET LU —2icBWnWT, RT iy
Wﬁ%@%%&bfrﬁ742XA~Xﬁ\TVU~7ﬂﬁCiDKEKﬁok%ﬁlm%
S5 ERESNTND(K 151 D Xp), —FH T, EEOKCHEH CHRECT LY
— 7 B LIZBEDOA 7 4 AAR—ZFIBMIZ 30% THH ET5 (K 151D Xm) &,
Xm/Xp =30%/100% =03 Z#fENnH LS & Lz, ZOhIKRICE>T, ATV ¥ /L THEREL
T % CO2 PR BNHIA FERE & OFREBELEAL T 2 & it D& 3l L7z,

—J5. TZEMIRY) JRR IOV TIE, CO2 HEHINHIZNR A AE L TV D5 &2 i~ T,

24



Bl: 7L — I TRERICEDIEAN—ADHIFEIRT

Xp: FL7—VFBERDATAAAN—RIS.
#5o | 100%HliBEhBERE

2"
INYOTF—=2%6EIC. REROFYHLE. NANT
SUT1 AD(EERET
SEEAM
(%)
st
=

Xm:EigfEELE  Xb:AZRd (Xp)
IREFlOE T53974R

X 1.5-1 : {6 L Sato &z 7

F—AART A DXMREY ) a—raii, 7V U= « X—=X—L A4 7 ¢ A+ HEMS &

Lice FTT VLU= LR_=R=LZAFT 4 2T 7 DOHlIxI5 - G842 —id U fffilif ¢
HEITETNVERE LT, I, DROFHESTIEL Y T LARIAE OITE) R Z — 08
WETLHE L LT, HEMS O 21T- 72,

52 FL7—7%

521 TLI7—VEHIDEFEE by IT HE

TUU—=ZF ITHERERAWEA 7 0 29 8E Th D, BRT LY = BRICE b e, 7
LU — 713 R&E ERAME BEARNZ i, AR S SITEEEE, EXA VT —7
T RS T 5 Z N TED (F15-1), ZZ TR EKRHRFETHD [{EE
55 AEE L CREKNRET VERE LT,

FBBA U N—REND TRUENWZIZEWEERDO VY a—va A (X 15-2) &
KL L, ETNVERDIHMBREL VAT AR E LR (K 153),

25



#F15-1: FLU—7 DS

T ER=eit]
1FF 55 XA T — A AR | SOHOMEEY — 7
HEZBELSTE | MERIEKEES, W | TF54 47 | LEEDOES N
T5HD DOTHLEZTHLHE | A FTLUY—7 | ’EWVH D
(Bl Z 030, I | BAfREZIRREZR b D | B X — ARy
R FOBMBIZ X (BT RO | b A7 4 A%
HIEEENH) F7 4 A, EBITIX | BEST LTS
BIKESCHF 72 8T | O
FHES)
2009 EFETICTRBAW W =HH liCTR BV VB - R
=4i&E =3 NTT data BEAx1=2R
EEHE TS EEHH ETHHICRES ALY
X3 A74A232=H—-3>
)
23% ? ENIT0RSATL 2
LRl ? ASEN LR(FS17 ?
VT3 RSB L)
CESEE/-NC  BSPCEWITATY Bs:PCEFISIFY 2
ATARF AT TIC hELTRIE hELTHIR
7oA
co2immi®E ) -12% -36% 2 2
152: 7L U—27 DYV a—3 3 U FHf
FLI—-o0F AR E FRAYAT L, #a5

VENBH NI NF—HBEER(LZIRE BEAT1ATIE/—PCEER

FimsEE BETOESHHERICIE, /—IPCEER
- @1B(FM528)FL7-77IRAES - SHBEEN/-MPCeettY—/NICE
0 ROBEDRE)
- 1H 8N - B=TR. ZH. BHZAIA(SHE
- E5H(FR260H )Eh#H BBFICEE I8N )
EENiZAE - BEASS#Y—/1(REPCOICT77E
- $hEV (R 40 km) + BBIE (EFE A28, RHDITHEHHEHETSI
6 km) FNF-BRAEERE
- B=. S HICHMHEBRTE - fFRE{EE 10,000 Mbyte

15-3: 7 L U— 7 OFTIVEHESM:

26



INBDEMENS 2 BEDFIEIZL > TT LU —2 0 CO2 HEHRNRAFE LIf R, o
HHNZB T DT LT — 27 O CO2 HEH IR ITIEL 180.2 kg-CO2/4F: & W\ 5 5 R A b7z

(# 1.5-2),
#152: 7 LU—27 O CO2 HeHi#nlzh RatH il
“ i P CO2 HE Hi &
[kgCO2/4E «+ A]

75 ADPR

A | BE)ICHRD =L (52 [H/A=] X6 [km/H]) 14.7
¥ (A% X 0.047 [kg-CO2/(A - km)]
BHFEEOLHE

B | IR D = xR (52 [H/4E] X 40 [km/H]) 10.4
F—iHE (A3 X 0.005 [kg-CO2/(A - km)]
WL OSA)

C |47 1 AIEEIIE 13.1 [m2/A\] X (52/260) 199.1
H TR XY X 76.0 [kg-CO2/(m2 * 4F)]

~A T ADHE

D |IT &x2FMT 5 (1[&] X 0.192 [kKWh/([F] - &)] 4.2
BE D = KL X — X 52 [[Bl/4F]
# (FIE) X 0.425 [kg-CO2/kWh]

E P (1.15 [KWh/[E]] + 0%545[:\%1;2 37.3
D T ARNNF—{HE

X 0.425 [kg-CO2/kWh]

F | NW #@FIcf%5 =~ 10,000 [Mbyte/4F] 25.0
RF—1HE x 0.0025 [kg-CO2/Mbyte]
&t 157.7

27




522 FL7—Y0 CO2 & FotE R
Wiz, CO2 HEHIHIZh R D2/ « RefERIAN 0 2R T 5720, 7 DOEZRNZ VY
2 —3 g VEANDS CO2 PN E ThO T ut R & ZDRALN A 1.5-4 1[TR LT,
SfR Lle7 vt 2%, K& THEH@ERED (NOBE) | [Ef@EERED> (NOBHE)) )
(A7 4 A=) T4 7 4 2 TO T BEERRD ) THETO T - FEMRE Y
my o5 b, 2056, THEE@ENED ) (47 4 A TOIT B %
FETO T « FZEMSGEH ) (2O TR, =30 X —{HEHRC- SN EZAICEAEL T
HEHMGTHZIENTED, —FH, 7uv R LR, OO LERLT LHIMT
F2RWEFTE LT FlEFn (K) o (Larb LSBHO) ) & T 7 4 AANR—
AZAOWY (T2ULhs LERFO) ] O 2 izt d 52 LN TE 5,
F7o. CO2 HRHHHILITIIER 5 &, THEHIEERA ) & THETO IT - FEMKRL
M) IeEB R T, BB | I XEEIIIA LB TRAE L, TS 0TS
ITPEABENTTRAEL TV,

BEAEAN BAESM
BALED
BRETRELEL AT brd =1=Ea
MNa-yav0| | HBEAY || AG=Emo| BEEFO | .| CO2ikE
WA ERED || A+OEd OHD el
v
- . JE+O
FL7—4 EEEE B|HEEHO | a CO24kiti
AEEse | || ouEs ||| A+oRS | AR T am
2
LS ESRED
#A74R ||
BER> FEALn 742 -
H> 3A74RR2 P AN—2R >
R—2 Y hw
=UHSL &R
AT4ATO
> TSR » CO2th
oD
RETO
TowmmE > Coa
T

1.5-4 1 7L T —27 @ CO2 YEHIBNRHAE T & 24

SR, ZERIROIEAS Y IR & HEITHER LTV S E D, ZORTIEZERIES Y LN E Kb 5
LEGMTREAL TWD, ZORPZERPIEN Y ZH{E7H, FFREA Y 2 ICER L TWDH X 1.4-
1 LB RICEREPLETH D,

28



523 FIEFXO (K¥) DRELD (zLhi L I&ED)

NS LSORMBHBER 2 50Tk A05H, £9° [FlESe (K% OB ©
MENH LEICOWTHA, TLY—I DY) a—ta 28 ALESE, BHEICK 5H
BEENEADT D L 2 AE TITIIR AR OMHEND LERE N EEZEZHNLE N, BHIC L
L EENEE A LD & 0o T, P L L BHEOAREAR Y = 30X — 1% B HIE
SNDHMNE I DTHITIE U,

ZZC, BHEAAEROEN L EEOFRBOEOFHBE LT~ T, B IR ERNIZER
BT L A R LT B BRE A4 TIE, 2009 4R EE -1 o> FE BRI B0 B4R FE EE 4.6%
W ThHotz, ZOFER, HEIRFEES 7~8 3005 94y, 10 005 12 SFTIEIE TS DO %)
NE B, AERIEITIREED 6.4%1B L7-°% E7-. MTEHIT OSGESAE T, IMERA N O
MER Z B E 2 AR A S LR A HIRT 5 — T, LimAkd 72 0 OB R A N
HEAVYRELETELTNWD, £iz, AHEORENER EHX OB E 2D L HTHF
TIEFRRE OEIG ORI R B D (X 1.5-5),

LB AR EEOF A OWD & EBHEOETAI OB ITITHERH D L EZ BN
%y

HEFETIHFICKRE LA T EE T MEABDRED . BENDOEEREORDMNILES
T3

wEE A EHEE
zz0 221 20
N e
Ny e \
TN \
- et
?ﬂ \ \ T
. TN N s
ho : & K R (IS R E
s [
' i \ﬂ»
T ) SE SN 1]
— - [
A K0 IR R e
I . T E‘izl
| \“I-'l
W2h  W2AR W2h  W2AR WZh  WEAR
CAGR % _ _ CAGR % _ _ CAGR % - _
et 0.2 02 e 0.8 1.7 e 0.9 0.8
—REE (%) ——— WX (E¥. |A50%FE=100) ------- WRAR (E¥. EM50%F=100)

[ 1.5-5 : ZBiEEIC 31T Dk N B & ik ) oHER

° ERR
T EEA®E HP (http://www.mlit.go.jp/tetudo/toshitetu/03_04.html)

29



2L, ZOX MRS T ESRWEE bIAET D, FIAITRN NS EHOET
ARESD T2 T7 T, B - T HETALIIINS T, HllRE —~ AH 7Y d CO2
PEH R URHRAL) NEMET 2 2 ENEZAbND, S OITAHEDNED &, ZiEFENEH)
SHBEICBATT SO, LFEBANE T 2BENE LoD, & LTHTEHTH
M, BHREROFMELDD A CO2 YRHEIHNZ S22 D AR Em W EE L BN D,

524 7 4 RAR—ZRDFEAL (fzLh 5 L IREH)

WIZ [HT7 4 AAR=2ADWD (7L LERFO) | 1IZOWTHRZ, 7L —T %
WA LA, FIRZEES L T4 7 4 A TOEBERBMAHO LTH, LT LA 7 4
A A= 2K GER L L THB =R AX—HIR) ICoRRn bbb Tidiw, £7-. 47
A ADEERTFRLX—HRHERTH LA L ZRIT, 47 4 ABERCRER —~ADHTY
DAN—=Z LY HJRWEIPHZ BALE U CTHIE S LD 2 23 <, 3B BB B R 236
HLTH, BTLHAT 4 ACBIT DR AT —HEBHE D EIXR S 20,

FTLU—7 ORI THT v — FREENICRBVWT, T LU= EAMREL LT T 4
ARAN—ZDHIJR L BENTRNA T 4 23 2 NI E BT HREIEDNK 3 Fllck EEo7c
L TV OVFERBEENE 1 BREETHLZ 2 ENLL, TLU—2I1k-T
FT7 4 ADE RV —HE B2 EBRICHIE L WD RIS T L E L R T
ENTHEND,

L, EEOTF LY —ZEAEFTIE, 7Y —T FLAREZHETEATSZ LI
FVAT 4 ZAAR—=ZADYIFAEERTHNANT T 7T 4 APFELTHS (X 1.5-6),

FLI—IICMATI-FRLAEBAFTBIET, AT1AAN—AHIH —5T. NERICRRRES
24oOJTINASUH) IBM(HF4) B SR ER
DOTREABEDAA 3700DBEFTAE56 A&FLI-sheaRY DEVIIIE & SOEVY
—2&HELTVE FROAN—A% B B8 AFAHNTEEBDT—
- HERELTVE - SHEDTUHE PRLAR%EEA
DIFE25% EUF470IS5 LI KRNI EIZ40-60% - LMIHEARSBE
- —A®74)16.4 S SR Tk 17
m - 35, 16%Dit¥E ‘ RE LOE
DHIBAN—R %3 - LAl OB EEE
5 F—2 I THRELL30%DA FABAHEL. Bif
FLI—9(I=774Ka T4AAR—REE ®ELT. EABEE
Sazh—vaL ) EBAICE WIC7)—-7RLRH
V), —ASENAR—AH ; : WA
$H N & =t d - £ESHHTION
— 2008fFlcA—TY BROSHSHNH
LASFLLENICIE
. AAONLEL
- —A®7H) 88 i

156: 7L U—272fEH 7 —7 KL ADE AHH|

8 TRAMM DT RLX —EEFE IOV T (IEE], 2004)

S BEDT LU — s OERICET 5 AR S (2008 459 H)

30



S HIT, EERICA T 4 AAN—=ZZHI L7 < TH CO2 Peimiilzh R & BfE (L S ¥ 5
ZLIFARETH D, BIRDOMY | WE DA T 4 A TITMIASLEFNTFEH AN RE <, )
BRFHNEAD L TH A7 4 AOEBE =R LF =13 LIT< v, Ll ARy M %
EVHI D I 2% L TE =R flie 2 & T, CO2 HEHIMEIZNR 2 b S ¥ 254
T+ HDEEZLLND,

5.2.5 FfER - ZREMLENYDE LD

bk, 7VvU—21ZB0 N5 LEEK 15-7ICE LD, 7 LU —7 Tk, AdxE
BEBADFI BT 5 CO2 HEHMMIZI R 1T, AILAZWEEBIR OIBTNED B 5 72 8 FL I BALE
BLRTWEHIEEND, —H T, 47 4 ZAAX—2OHIEIE, B NLE R &7
ENDBREALICREB N DN DL E N LN LR TREND, 47 4 AAX—ZHJIZEB N
THRT Uy VEBEL LTZROENE L HGENHV 5 EEXLND,

(SEOHAHETD)
KT vV DHIR RIR/RRNT 5971 R Lhsle
(%)
npmeg | DHEAHONRECHE EREBHOEREICHN T BT F—E BER AR 1Z4F 100 %
ﬂjﬁgﬁﬂb YHIBIRNF—EHBEEIR 100%R1R
2 #100%1R

pmnLe | EERHOHEEH100 RHENICREHARERONRIEBESROMREBLT 121F 100 %?
BRELE | wran¥—HmEEC CO2HHHMBI DL AW S( 272U 8BTHTER) - RELEILSY

Erus | U< - LAl BRTHEEARERICSHZEE M )
Cidoqzz | BHHEICEZRERZ CO2MIMHRERINS BRbICIE, TU—FRLRBA, 2Ky 0~ 100%?
SNl | A-ZToTRNF-NR MERIL E OB MRS S EES
BERnE | 5100%HIE — FY—FRLREBALEARANT S ST ATH. TEEH

BARELVESIEVERTHRERE

D:THE) | RECEMATATRSOT RECEATTREOI XN F—ER A Em 1ZF 100 %
EAROHE | 2N E—EBRAEI
BIXl
F—
E:A7.20 | RECTERTIENA. BH RETEATZZH. BAAOTRNH—K B/ HE N 1ZF 100 %
ROUIEH | SOTRE—EEA KM
RenaTi
nE—

15-7: 7 VU= OHEFZMIZLrb LS (BFRIIE2D )

WRIZ, ZERIIEANVIZAE A Lz, CO2 HEHIMIZh AR 2 RSP R L7 DA X 1.5-8
Thb, 74 AARX=AHE L EG DT X TOMEIBEEL LIZGEORBRETH DL, 4
[EkES L= SBl08E, EALEICBWT CO2 HEHMENGEL NS HEHEDZELNA)
DITH L, WEBBEETIT CO2 RHEMSHEML TS, £, b LA T ¢ AAN—XH
WHEAL Lo -4, EARED CO2 rHENHEMT L 6H 0 25 Z & ¥bn
L, (ZHFT—HITHY, BEOK/NLCIEAITHFAFIC L > THERR D)

31



BALSE + AHITEREE + EXEB=E = 2k
(=) AZ4RAR—AHIR (=) B@EHHLD (=) EEhELD 24 TIECO28EHimE
(+) NWiE{E (+) ITE SR ZRADOER
LS8 £ 8 LS8
H 2242 +665 -157.7

-199.1 +250 -196.6 _104 0  -104
O2RHBER) - + — _ .
kg-CO2/%E ] [ E ESTS

Pl -147 +415 +268

15-8 : FEAGATHI CO2 PR DAL (Z2HMAILR D)

.

PLEOREHERAZK 1.4-2 128, 1590 F O TRLT,

P imEIzn R BEaH
[ kg-CO2] A74R
AR—=R
K

RKFroovl
CHEHR
DXeITH
£U53%
{ERE
B+
NWiBfE  =&EE)

O

JJa—a BA B miER
I

GAREDT Yy HEBDToay

1.5-9 : 7 LU — 7 OEEER] CO2 HEH 2 AR B

32



53 R—/X\—LRAA T4 R

531 R—/X—LRF T4 REBHIDHREEL by IT R

R RN—= LV RAAF T 4 AE, THETHRICHIBI SN T E#RZE T bT25Z2 8180, K&

@ﬁ%%ﬁ@%L_&oun%mE%mﬁﬁéo

IR R= L ZAFT 4 ZAD V) a— a SIZIEIZDT= 5, BIZIEHESITEES A L /N—

BENLRESNTZEFHTIE, EFRECATLAOL I A 7 4 ADFEBEHA YV a— 3

Y, BRTICA—NBITERZRo V) a—TayERbiFon (¥ 15-10)0, 20X
BRI T E D, R — L R F T ¢ AD ML EE L,

2009 EFTICTRA V2= RGI(RE) TR A2V 2R - R

B3z NTTF—% =ti&E NEC

BFIREVATAL REEAT1R A71 2O EROED GAVIMA—WIEEEL
BT f2—2VNEETBICTY—
EZR

e 108853, 1088 EH 3 ? BE#25008H % 15ER9.4BOETL I
b A=V 5T

co2mslE) -82.5% #14.573 t-C02/4E -45.4% #1575 t-C02/ 4

X 1.5-10 : X—R—LZAFT 4 ZAD VUV 22— 3 VHf

ZZTC VY a—varORHEEEZET VLT DIZHTZ> I I ESn=EHo o5 6,
KBNIENY Y a—2 a2 _XR—R 2L, [F/20B8E) 208 L TEhl2I0EEL
729 2T, ET/MEDOFHESRMZK 1.5-11 D LBV EE LT,

R=IN—=LAA7 1 ADFIARE FIRAT L, $35%
VENSHEIDIZNF—HBRE(L 2R RENOFRAKREL( 2R EET)
ROFERE: 200A¥—80A#K
2B DIEENIEE (L - BOE{E3BER: 255h—117h
Y—INE{E VT TR AT L - BBAN—R:25m2—-25m2( #iE)
ML AOEERE LMl aRnER - AMEAN—2R:45m2—25m2
DEIHE 1D - TEHHEHEE: 2AKkWh—4.573kWh
R OEEHR X
- #HRETERED20%( 40738 )H i i
-9 A5 L LDt

#eSRoEERE: 30 km

1.5-11 : R—RX— VL 2 F T ¢ ZADOFT VRS

33



WIT, 3EDFIEICEY . NX— =L A F 7 4 ZEAIC LD CO2 IR R A& L
72 (£ 1.5-3), = 3= L A A7 4 2D CO2 PEHIHIZh R (KT v v v v) 1X 74,303 kg-CO2/
FE b,

F 153 X =L AA T ¢ 2D CO2 PEHAMHIh Fert H Bl

" i P CO2 HE Hi &
[kgCO2/4E - A]

75 ADPR

AT OBEEIZHED (200 — 80 )X 10™M [#¢] 6,144
TR X T X 0.004 [kg/] X 1.28 [kgCO2/kg]

B |E/ OBENCIED 40X 10M [#4] *<0.004 [kg/#] 10,848
TR —IE X 30 [km] X0.226 [kgCO2/(km kg]]

C |t NoB@IHE> (25 - 11) X104 [h] 67,012
TR LX—HE / (260 [h/day] X8 [ hiday])

(A7 4 AAN— X13.1[m2/N\] X76 [kgCO2/m2]

2)

D | &/ OBREITHES (45 — 25) [m2] X46.2 [kgCO2/m2] 924

TRV X —
(B A=)

<A FADEHE

E | IT B&RFIH - (45 - 2) X10M [KWh] 10,625
BIET DB X X 0.425 [kgCO2/kWh]
XY E
N 74,303

5.3.2 R—/IN—LRAFA T4 AD CO2 HrHiMKI To+ R

CO2 HEHPNHIZN R D22 « BEFIHIIAS Y 2T 5720, 7 DOEHERNZY ) a— 3
VI ADS CO2 HEHBIEIE TO T rtE R L FORELFT AKX 1.5-12 127 L=,

Sy L7- CO2 HEHHMEIANRIE, K& < T/ Ol oBE) EMAME) °) TAOBE]

Mo NT AR - BH#EE] os5-22bhhd, Z0ob, (£ Ol o
BEh) NTHERFA - HHEE ] 220 TE, =30 F—HE OZEA IR A LT
HEWHTED, —H, L LI T LTI R WIEE LT TAOBEE »

W omsEoBaIT. TAOBE (NI ICHEL S L FRTE S

34




biIFond, £/ OHRE] &AX—AHIEOBNMRPALEL SNDbOD, TLT—7
DAT 4 AANR—RALEI2Y | KERITRE L 7p o 7278 X RE A~ — A3l 7 B &R ]
HEnsEEZ20N5Z 005, 22T TAOBE o0 THRFEIT-o 72,

Fio. ZHICIE. WOBE)] OBENEE - EEEE BV TRE L, 2l o)
RIZETEARENBTRET S EEZOND,

BAERB BAESNB
BRF—4 - EWRE
HEOERE RFaxsbs CO2#kHH
7 ww | | 4

|| woRER | CO21kH

BEAN-R —>

[t W
/o8B0 || W#ans || coxmm
wa-vavo| | HIR EER s
#A
> U e s o
kLD SLaERT

L] #742TD IT-NW CO24kiH
ITHk 32 (E R 18 BAHRE &

%] 1.5-12 : X—/X— L XA 7 4 AD CO2 PRI A 7 1 & 245

5.3.3 EHMEI

WP D L IOMFBRELEZ bND EERL (NOBE) | IZoW Tl ZIR IR
Of:o

EB DR OBIEN R FITIBN TR, EHNRIT K R EBITIEFT D REHDN
DU MBI AT 4 ARANR—ANED Z LT CO2 HEHIHINET S D ERE STV D,
FERRTIE, EBICEFTDRENED L THELIZA T 4 AAR—=ZARNHD L WEgGE R
HHEIIT LI = THHILE (47 4 ZAZAR—2DHD | OBELFELTH D,

L. EBBMNRERINT-BE, 20RO EBIctET 52 LItk T,
TRAX—=E Thbb ((HFR) / (VX —EEEE 21X Co2 grh&E) om k%
FEHFTDHZ LT ARELE E X DN D, BHOERZE TIINROT R LT —HHREIZHEE L
TY VU a—v a0 Co2 HEHMBIZN R AT AT 2 DIzxt L, EHDRIOGEIT, LA
DO (HEEE) OHENZELC TR X —hEom ERERIND EELLND,
7L, EBEARICEL > TUE, BRI L D 9 ENREBNRT A KA Z A LEToT, £
ROBH=RA B LI WATREMEDR B 2 Hbivd, BIZIXEREGENRE > T D L5 BRGEH .
72X RERINAE e b & Wo T F A2 FEfi T2 L IFBR B 720,

35



Ubkzgednl, ZEEDEL) XEENRA T  AOBHEZ XX =L L0 b, %)
FAIZ LV AE U B X OIERIC L > TR X = om ERK D &V D RiEE
o, 77, 20X Rz x A X —hRom ENFERT D0 E I NIEBNEIKFET D
EEZLND,

534 £KRDEMNML L E

N R—=VAFT 4 AZBTLHMHENPO LI ZK 1513 ICF Lz, ~N— =L 2L T ¢
AT, ANOBRBBA IS CO2 HREIHIZNR . EHICMEER R OB, #iRke LT
IRELEGE RO F) OWEMENWIETEBRT L EHHFTED, 2720, FEERIC
BRI BT 2008 9 ik, EBENAERLBIEREIKFET 2B 2615,

(SEORHETN)
RF vV DFHIR R/ RANT59F1R LhsLeE
(%)
AkEanag | EORENRICHLTS EORERIRICH LT BT R ¥ —8 BHIE A 100%E R 1#IF 100 %
NEcps>uE | TRVF—HREIED
IaE— | 100%%ER
EOWEEHIFEAH100% HEOWXEHFS, IZFFRICEA ELHEHEBLTCO2kY I#1F 100 %
B:¥AEICE? | TrN¥—EBEIRICEY MENDLAYES
HARTIVF- | 5¢ C FUI-HICs A AHERE CAS
Cimmrs—Lop | HEERIES25100% COFHMBIMRERRTBLHICIE. HWIHHL S, b 0%~100 %
TARBAILD | ATARRN—R(AT1R(E OHEETID, EIXEREREIDILANBEES
EWYE(L FIESE) DI U< - ERICIE. MERNEOR L((HER)/(TRVE—)
D55, FFHHEM)
D:EREORI: | MOREAN—ZHHS HEOREAR—RFD AN 00% T2 ¥— B BERICHEY I21F 100 %
HEIBTI | H100%TRNF—HEE el
¥ BICRUK
ETEEoER | THEOTLE—EEE ITHBOT IV ¥—EEiEm IFIF 100 %
50;“!1*» m

X 1.5-13 : R—/N— L ZAF T 4 AOBEFH|T- Lo LS (AN D)

WIT, ZERIHYIRR D IZE B LTz, CO2 HEHENHIZN AR 2 3 AL FTHIN R L7z D3 1.5-14
Thb, 74 AARX=AHE L EG O TR TOMEPBEEN LIZGEORRETH DL, 4
BT L= BB O%5E . £/ OBENII T CO2 PRSI NI THRA L TV 503,
EARMNITEARENBODRL L DD ENTEDLZ ERNG0D,

UL OB RER 2128, K 15-15(2F & TORLT,

36



BALER + FHE = 2k

(<) B/DEE (=) E/0OBE 24 TIECO28 M
EBHAN-2A
EbORE
(+) IT-NWiE{E
xYb E 37 Zvb
-74,840 +10,625 -64,215 -6,144 10  -6,144 -85,688 +10,625 -75,063
02k =T + T | =
kg-C02/%
L] B
1.5-14 : AL CO2 HEH & DZE L (ZEMIFIAA D)
E/DOBEH
P mE s R
[ kg-C02] #ﬁ?ﬁéib
BE
ANR—R

/0
HE

IT/NW
E(E

| || |
| a—a B E NNk

L |

REBOF7 I3 NEOFT I3
1.5-15 : X— X— VL A F 7 4 ADO R CO2 HEH i 2h HR A

37



5.4 Home Energy Management System (HEMS)
541 FEDEHEIRITHEITSH HEMS DALEDIT

Home Energy Management System (HEMS) %, {EED =3/ X — 14 2 &H - K32 v
Ya— a3 ThD,

EEICBT D=3 F =R Om EFEIZIT D725, X 1.5-16 (3 2008 48 ALfEE]H
B Iy FCRREANE (PomI v gy x] ONBITH D, WEH T A0H %
Wr BB DN & 0 22RO F 2 m D D, mRhERGG w8 & DOm0, K5
JeHE, BIRE, BEEMEOR = RERNEAINTWD, ZhODEERY Y a—
¥ a AW, HEMS IZIE= R0 F — D H 2 b0 O HlN KX > THEEO =R L F—
Rz BT 52 RSN TN D,

n J

PN b

ENRGHR

41516 : [PoxI v arnyz) osE!

HEMS DREAMZERE S LTIk, EENOZ R —HED R 2 5ichz, =x/LX
—VHEDOMELC L T RS oD OBEREIEHNSZ 2 b Tnd (1K 15-17), F7-, FESTIX
FEE~D KR BEF/ LR R X =D KILE, HEMS 13 E 5105 2% E 241
BIELTWD, BIZITER 22 FFEEIC EITA BRE Lz 7V =2 ITEEZET V) Bt
TlX, HEMS Ofre & LT, 7R A2 210 - HaHEeIcnNz, 7~ Ko 77 ¢
K DA AL —DIEASEN LV HITF 5N TWD,

W pes Hp (http://www.meti.go.jp/topic/data/e80617aj.ntml)

38



FosELE - B )
= - IR T =P
WL T T - T oda B £= 58 00
P LT U= P F54 1 - BTGB U : —#E= 5 CIRE)
CEiEME _— i
ERERE S G oaTE

g = [ A | | IR aT T Te
nggm. FEHBE D 0 AHERER IF O
-

(1% FREFAE, #H.

@ | 7= 20iEE D< E@Tz _— #~—

TN .En | Y SR
/4 =
/

FTHIFIILE
TR T

PR -
HBRENET

18 0EAASHEDEREPHSR L2

1808ER A4S ” I@*@mea’a " | ﬂ \

t : 5 X._T—;T "
{FET 3 RRPUAEE T &= MR
oy | _kaikd i
WEEAOTTRIY — 7, FREFT I Ir-peF - sRIBRC. R HEON * OF F
EhY R EEET. SO ShEEL i
= ERERO
D

[ 1.5-17 : HEMS |25 W THREF S 71T 5 RkRER

I, FFRMICE, Av—K~2Z VU > KX Social Service platform based on Energy
memwﬂ&%m@%M&@%%_ﬁmb\%NS@%%kLT\E%WIzwkuﬁﬁ
Wz TS L OEBEERE b RF ST D,

7 — AT #EE RS EINT MG R B2 T, 2009 ISR D= L X —F B4
BIRHIT T T4 —LOKRERTE S SSEMS IZOWTHFET 23 2 72 - 72", SSEMS &i?-?ii
N, FEERLE N, R —E R, BRABHERLELOR GRS 7 T & LTORE
15, SSEMS ZNERIZEMET 2 & FRRINLI Y —E R E LTIE, RO KD 2B dH T b
(X 1.5-18)

1. Ml oL — 1IN Lt (L2 21k) —E=R

o FEIY HHuUK, Htaohoxz T —fEReiE, FEFIREET Iz x LT
® [Pki%, =X -G TRIERE S G
2. HUEPNE e — e X
® LUK A D& @D — 1 A
o FELM. BEMLRETOEIMG IV —E X
3. UTANE NN I —ER
® T XLX—D/NARGIY—EATHY, HABKOT By R —EZITHY

izw% 3 2006 SERK
32000 4EFE 7 ) — o T e S TR R B AW E S

39



® VERRFLGITT, RERKEAMMTE, MADEEHNTES

® HEDRIIETOMBNREDY —E A, HAFETOTRLF—RENRZITOND

4. T LR BRI — B A
o NIMEOE W —EZXBNBERLE XN B

| ssEmsis

@G5

mﬁ%mig

\

AZA=TA
CEMS

e S Y
| s fﬁﬂ, s [
: ——®A {75 | SNI L — T O]  iprere
r o evnr—vay | )

EV

AN 2

]

i—mi’jalt % SSEMS: Social Service platform based
SNI: SSEMS Node Interface

1.5-18 : SSEMS O A A —

542 HEMS EHIDE/RE L by IT OHE

IS CHELY EiF7= & B0 HEMS OREREITIEAR 2 B 2 DAUHEREN D | (EFEAME & DB
FCRIGITh=%, 22T, [EENO CO2 HEHIH] (F=x - Al=x) OV AL HEMS

DOHEREDRIE 2K 1.5-19 12 F & 7=,

FEEIZBIT 5 CO2 PEHMKIIRIL S XL L VU 2 —v g VEABOHREIZITBND,
BEIL, S OICHKEOEISREARO = XL X =B YcE, EHAOUGE, “ XX —H-h D
CO2 PEHH BT R T 5 = &L N TE 5, HEMS 23855 CO 2 HEHPIHIZh R A2 X IG S/ 5 & |
FHELREEETH D R 2 2Ll O HENHIE, 7~ 0 F L AR 2SI TEH OUGE IS
T5, £o, TRLUAMC=RAF—H720 O CO2 PeHEUE KL LT, HARET R
X —OHEACHIEE I8 & OB IRER ENRBE X HND, S HIZHBENREE LT
X, A DEICE VB =X A~OBEMRNEE D BN EEEE~OBE VBRI MEES N RS

W95 Z LIRTE D,

40



DX HIZ, HEMS [ZMEIEVERER Hi> T\ A, Lav L. BEICREREREI STV 5
HEMS OIEE & L CIT R 2 2b=oas O BB 2\ 2 v CO2 PEHINHIZ RO E
FIALRENCHT->TH 2O _S>ORELZE LT,

IMNa—a  EABOUR

CO28iMB _ FEOMBHED . TRLF—BEYD
MRS BRE X vmwws ¥ ZACRE X cooummpam

EIXTHORE - BEREIIN
- BUIDSRE  F-ORUWFIAEF

2 - RABMEICED
EHS® EEER

HESSEE

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (fblictw@meg. ags)

02 RislicdUET  Rasit BETET -

BEH KANDOBRHIBELY. BHEE(EIR) ()::]

) ENEMBEAOE SYORLAFCUZA?)  MEEARE
HEMC ,,i”i% ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, l,’,‘,?i%ﬁ;%,? ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

BEANRC ) BEEDR L
Rl HEMS (O3S SIRRES

[:::]%Ew‘iEWEmUkﬁ:#EH&tLTE!HEﬁﬁ
1.5-19 : fEE D CO2 PN DI Y 7 & HEMS DOF%RE

HEMS ® Y U = —3 3 3 A~CO2 HEHHNH] 0 7 v & A Cid, CO2 HEH I Zh S 13 B L
ENTW5bD, HEMS ZE AT 5L =L X— &N L2 EREE N CHET S Z &N
T& 5, T2, ZEZMMRIENY Z#EETH0EE 20 (K 1.5-20),

BAERNG BAENED
: A742TD
Ia—a0) »| CO24kiH
H IT- Rk >
BA BEERRED s

1.5-20 : HEMS @ CO2 HEHZhE A 7 1 & A 4

— T, HEMS TlZ, AKD YV Y a— 3 OB RT3y L) 1ZFEESn-E
FOBEWAREMRH D, ZOm T, BERAAN 0 ICET 2MEHINETH 5,

543 £ FDOITENI/NNE —2IZ&L B HEMS OBEDZEE

HEMS D34, BATE(L L7z CO2 HEHINHIR A ENFH CEREIND—FH T, YV a—v
3 VDFFOIRKET X VT ER SN DB LD b REWVWATREMENREZE X LD,

41



() Frexb — - EEHAN G PR (NEDO) @ HEMS HASEREERT — % 2%

EIZ LT, HEMS IZB1T 2 BRE R L IBEDIROX v v FI2 OO0 THREt L7z,

[
B It T 1] LEE
Hhis LB KR, EEHE| I, T S HAEE FLIE
e e | 100 300 20 116 48
FE PE FE&§ k35 A PE
FH | TT7IEFRE - -
BE |[HE (UE ) (BKIE) (BF2E)
HI4E [T731DSMEIED = = - (—&8) =
NE (BB B8 (1FEF. _ (BTF. _ B
S HliE 2FET) %R, kL)
I7avEAEH |HEEGOERES
FDith = FEELER | M- EERm ((—8)  RBEFE -
BERHBEF i (—&f)
R . . — | REA A JE—F®
IFIHEAE | 72 HEAS X
20034 R T B DERIERU/ 5| i—snnzsv | EEEN T2 B
iBhn ){—50?71197{ A X-/BTEE gﬂl"iiiiﬁﬁﬂ
A(—88) ATt ENIP0(—20)
B [EHEEE
Rt [HAHEE — - - —
N (IEAL
NEBRETFFA (— B T ;
12 - 7R - HERSRE
EIFHFETKR _ (EFRERE. &
IN A B EEE
. 10&EFDE HlE #AHERE.
HE LD EE)

¥ 1.5-21 : NEDO |2 k& % HEMS ZEzF 325k o 5t

¥ 1.5-21 {X, NEDO IZ k=T, Fpk 13 HEEED 5 Rk 16 4R FE | ZUNEE S 1ufz HEMS FERET
— S OMETH D, FEAEFEFIT, IKE. Bedh, BER. F)IL AbifEiE o 5 Mk <, GFHK 500
HOEEE SR TON, HHRiEdt (Rx 5 L AdHE (RERO B4 47
72E) ORELFFO HEMS 238 AL, ZORZ2HIE, /i LT,
ZOFRERNE ., RO KD REFENREZ BN D,
* HEMS IC X DA =X RN RKE VDL, FEE X EZEH L CORWEETH D,
> HEMS OB =R FIX, KREWENH Dt & 1T & A ERhRN it iz — 5
N5,
> DERNPKEVDOIE, LENRERZWFEETH D,
- HEMS 25 HEHIEH L CTH . HIEZ MR T 2 FEBFET D,
> 7 2T 23%DFEEEN HEMS @ A Shiil| i & f2hx 45,
- EBRTIXEBHBEODENMEN -T2 L DD, BT RRT 3 ¥ /bid 3~44%FRE (FE25
WA ERET LN TED
> FEBRCTITE = RN ROFRK 20%FRED BEHITIONRTZTN, Zidisas Ol

Y HEMS 3R I 31T 58 = %L X — 2 RO (Frk 18 45, NEDO)

42



FEHSTIERNTZD LS LT,
> TR ZHIE L7262 MET 2 & IRV 3~44% D = 123
WHIFFCE D LHEE S LTz,
LU EDFERN OB SN2 NOITEI O (TFANCE TR Z2{T> TV D 5HE 1330
D/INEV] THEMS O RAEIRERT 2 N3N 5)) T 5 &
HEMS @ CO2 HEHHIZNR =  AzhE XHEARHID CO2 Kl Al RER

HhEE = (1 —HEMS EH AR HE TR EITH> T 5D HER)

X (HEMS B A4 = X HEREZ 1 ANE)

L%, BEERHNC, HEMS BARINGE TR E{T> T2 HE A 50~70%, HEMS EAH
BT REREZ T AN L T7~100% & HEET 5 &, AL 25~50%L 725 (X 1.5-22),
BEERHA O B BHIERCR 2 21012 K 5 CO2 HITEER (N DITEIA A L 22 WIGE) 7Y 21~31%
BRETHLIOICK L, EBEOEEIC HEMS 28 A L7-54 OBElL CO2 JEHHlzhRix
10%FREIC/2 D L EX HID,

HEMSEART |HEMSEA#R | BME | #F[Elo | CO2
HIXTEH |(EHIRTH CO24lli3E | MHIFIR
EhEZE SZHANE
Irarv 50% T7%3 39% 31% 12% @4
SBE ? 100%(B&) |? ? ?
BEAKZE | 50% 100%C B &) | 50% 21% @ 11%
FlLE 50% (1 100%CE&) | 50% 25%? 4 13%?
BFh— | 75%2 100%(EE) | 25% 30% @ 8%
~Nybk

1.5-22 : BESRRI10> CO2 HIlJH=E & HEHS @ CO2 HEHmifiZh &

NEDO HEALICH\ T, (1) [ERRFI = > b 1 — /LD = R AN 1CIU TR 72U IS R % 38 1
@) TR ha— L OB IR (D720 BT H—2y FRHER) (TR TR H 22V HEEE R
EEM, 72770, oI AEAMED (6 5 5 HED) AR7mi, o RHEE CHIE. (3) NEDO ErFdH
DT 2 IS AR A S, (4) (EREERIHED TABEEHOE =X RTF vy L] O
HiEZER 6) ExxBTr vy 3, THBHE) TR2 5k O B

43



DT, BARRZFEMT 2 2 L2k, EOREE T HEMS @ CO2 BEHmSI & fik K
TE L0 ad %, HEMS @ CO2 HEHHMHI R RIS 2 THEMS SEARTH 5 DE T %
Fhii) & THEMS A% OB = R ERESZ T AL D 9 5, THEMS S AR[) B 04 = 1 Fffi]
[ZDWTIE, B 72 23BN % Fhid 5 R 20 olcxh L, THEMS 3 A% 0% = R HEHE
T AKUICEE LTI, BN 1 & > T HEMS DORSREIERNL 2 1|9~ % Z & v TE i,
CO2 PEHMBINR ARSI EHZ ENTEDHEEZLND, ZDH, FESiDH HEMS
DOBEEALIENH 1 BIRRFEIZ /2 D DTk L. HEMS OEEZRITE =12 F A% (50
~70%) %D R L7 15~20%F2E & 72 0 . HEMS OEER (KT 2o ¥ v) (XTEED R
LU REWETHEIND,

5.44 £KOENL L E

ZOEXIIZ, HEMS [ZBW T, b FOITEN Y — 0 OB a2 T ARD Y ) 22— 3
YORT VX APNIERINRWIGERDHY 5D, T OBIELIF & BEEL R OBR A
1.5-23 2R LT,

BRI S BT uEGE
[ kg-CO2] EBIANRD | WD
PEMLENTLLL
/

A 2p
| | |
| IMa—a 8N BINER | |

BAREDT7Vay NeBon7 o3y
1.5-23 : HEMS D #5E 51 CO2 HEH #1 2h A5l

44



6. T —ARREZT 4 b DRER

2009 fFEEE T by IT FHliENE (£ H) BT, 72 (+Z20fh) OFEMixt4 - &
A2 EE L, CO2 Pl &2 -, by IT ® CO2 HeHimifilgh it T22fiy ) THRERAY)
JRINY RO LW Rt AR, F72, by IT O E LT, EHAICES L7z co2 it
M EZRT THE LR & YY) a—va VAKRDRKEEN 28T TEEDE (R
TrUXN)] OQFEFEERTDIENFREBZZIOND,

FIT, F—RARRET 4TI, TLT—7 R—=X—LZAF7 4 A HEMS ® 3 FiD
U 2—3 3 ATOWCHI ARG &2 5% E L, CO2 PEH#nHIgh R o 2 ] ~~7=, 3FD >/ Y
2= a VORRELERT D L RO XD AR NIRRT,

c VU a—va il lo T, 2RI - REEBER Y OfIEIT RS, flxiE, TLrT—

7. NN L AF T 4 ATIEEMBAN Y 2B BT AR H DHDIZK L, HEMS
TIXZERIRR A 0 2 BT 2 BT D70,

c V) a—va UEEALEAAZEONET CO2 HetHmfil AT 5T E LT, 4B
BB IE B DB ER ENB I HND,

CBIMOE =X R BLERGAEC, VU a—T g VEADD CO2 HEH I O BEA(L E
TR 230 D5 EF IR, BEL LR L BRI L2 R OEICF v v THRAET
9%

by IT OERENZERAILN Y Z2F>Z L1E, by IT 23§ 2 BRI I x4 5 5=k
EEETOIVENDD LR THEEZILND,

—J5. WERIAIZR IS8 D OfER TBRTE L L7=2hi) & TR © 2 B2 ERTED
ZENEMEOHBEICED L) B ER O, FLEAm TED L R ERD 95 %
& 618, 6.2 F CTilimd D,

6.1 FFIED—E%

by IT @ CO2 HEHH NIz FIZ BT % 2009 4R £ TOMFTTIL, 72 (+ZDft) OFFf
X5 AEBIRNC (EBIEOZ L) X (FHAD) ZFHE UEBE @i T, UL,
Ref - 227 IEN 0 2 BT 5 & AT 25 & V23R AU X - TRIBERN 722
fill & BEFERY 7R EDNRAE L © D,

45



BHTESHR HEDER BEDR

< >
< T T »

ORI
O oWt — poih 22 .
ZRBEIS ORI ErOBENE I
o HSE oH
@ KO BB L man —MR
HRELEOHHE EFOWEENFE
- DOEH POHE
@M OBB e B =O
EAOEME REBEOAT1RAAN—R BRI
wre, ono BIBETHE POHE o~
@A T 4 ARAN—R DRSO W
BAHORME KEORMAN—Z EEEOE
KON hﬁﬂﬁﬁ'{'?‘l‘g HOEE .-
® fAHEANR—2R e \J O
A\ EAHORNE FBUANELER ..
@mAH R (THH) O T
@ONWT — & {5 & O

=R F1lcH113 N
(@) HE 4 S ATy

1.6-1 : CO2 P2 R D FHH A & ALEN T

B 1.6-1 1%, RO 7 o0HH (£ 1.3-1) TLiZ, Bx LD FRADNEEDR & BT
RO EL BITEWHEMBEMT b D TH D, EROIITT —RARAET 4 OGN E
FHRE (F 15-2, & 15-3) KRCHWER, SfoNIFMIcE X bhbsAF T v arTh b, fi
ZIE (@A 7 4 ARAR—=2] Tix, ENFFOERRMESSEREDOA 7 4 A A= ZRHJEETH
T 4 AANR—AHIBEN R A GRS S BRI < . BB R ORD D AT A AN
— AU R A FHE T 5 LIBTEDHRITEVENSEOND Z &2 RT, £, OANOBEE
IZOWTIE, 523 find, BEDRICENK (NOBEEHIK) Z8H L2356 L BEED
FlEnWA CIEEEAAOHNE) #8H LG aoREINInEE2 b5,

BIZIET L EE of IT OHBATH ., BRCEBR SN BE R L IBTEN RO A1T 5 =
EEH Y D BN, TOHFEIE, EEEICHIR S I R & RK CHI AT RE 2R B
LD KT, B U THERT 2BIEZRIRTAZT TRW, LavL, by IT Oh5%
FHE T, AT DEMES T Tl <, K 16-1 IR ENT K D gt FE - BHR TEOEIR
BB T DR D D,

by IT ONFEEFHET HBRTIEL, FTFHE L IWEDETERN R BN R0 % eI 5
LLERDD, £DH R T, B LT HENE LN D FHHERA & RAKE 2 RINT 5 M2
HD, BEL LR EZFHE L2WIEAIZE, K 1.6-1 OAMNSALE T 5 FHE R & R
E SN Z AV, IBENR R E2HE T 555120%, X 1.6-1 OAMNINLE T 5 3
ERRHIRIHC PR SN D BEEZ AT ENEE LY, ZORICEETDHZ LT, —
BIEO®H LT by IT @ CO2 HEHMMINRAZF R T2 Z LR L 220 | R I -Em

46



BOMMBANLVEELEEZLOND,

6.2

BEMR (RToivil)l & THEDR] OER~DFER
B3OV Y a—va AT D75 —AAZT 4 b, NEHEMR (RTvvn) ) & T

ER] OMEIIIX Yy v 7NELI D EEZLND,

VUV a—va VIRREWEBEDREZF>TWHICE b bT, HEVBEELL TV
WIBAIZIE, EOFHERE IFEBTEX v v INE L T A0 EST 5%+ 52 Lk,
VU a— g U CO2 HEHMBIR RO REICER Y flte Z LN TE D L EZHND,

Fio, WEEDR) & THEDR] OF vy 72HNTChyITOY J a—v a3 &0ET
HZENTED, K1.6-21%, CO2HEHINHIART > v vv (BEDR) &YV a—Taro
BEAEAL G (B 2 IRTEERN R L AERI RO R) 2@ Lz by IT OV U =2—3 3 V40
BICTHD, IT VY a—var2ZDLH7 4 OORRONETHET, YV a—tay
MOWENAIREE 725, Z O X 9 I el bid, by IT W R OEBEELZRFT 5>V —/LE& LT

ERT5- L bEL DD,

R T DTG ey —
eIV INENEDD., | eI HKEL BTV
ERHES e OERLES
CORMMEIHTS | COREMMBIAT
SR, R | el BKkEOD, 2
LU RICIEBL =555

I
1\ >

COEEEMBUFRT 22 )V

X 1.6-2 : 1T VU =—3 3 > O 5]

47




7. byl T DZE[EIHY « BefRIRYIEDS D ICBT DBatE L

by IT @ CO2 HEHIFIRENRITIZ, T2/ THREREIRY ) ZRIRAN 0D IFET 5, & 2 TAMA
Tix, BRI 3BIDr — AR EZ T 41280 ZOREEZR~T=, ZOFEE, by IT O
B ARG RIZBI L T, D L 9 IR g iz,

(2] TRERI ) SR 2552 LT, —BMHOH DB Thy IT @ CO2 HE
P &2 FHT 5 2 ERFRETH D,

REEIAY ) JR230 2B fET 5 & by IT ORRIT TBAFEL L72h iRy & TR R (R
TV OWERBZHND,

(AL L7258 13 1T VU a—a U & 0 SR 523 L2 co2 i
MfIEmRE L ERT DI LENTE D,

R (RT oo W) ] 13, IT YU a—va v ORORKENEEHETDLZ
LB TED,

(28] RN #EET 5L, by IT @ CO2 PEHmfIzhEIx, YV a—v g il
AEFEOWERTZT TlEe < NI TRETL2HEHZV,

Flo, UEESTEZ, byIT YV a—Ta b OEKIZHITTEREE LT, MOEREZLD
ns,

by IT @ CO2 JEHIHIZh IR 2 AL S E D 7-0I2id, HEEeERIcT YY) 2—
a VOBRREFHET 50N H D (ZERIENR D BB OLEN),
BEDREBPELL LD REOXy v T RECLBEHEZHANL ZEICLY, VY a—
v AR CO2 HEHIMMIZN R D EBUTIR  filie Z L3 TE D,

AEIOREX. 7 oOFEE2 B LTV, DEOr—AA X T 0 12EES< B
AT, BN RBRLREFTIELRANE IV RERTH D, 4B I DITHRFZTT
B, RINCHEHMGIN R Z R T D04 T4 V28 ET 25 2 & T, RN by IT O
KERTZENEETHD,

48



8. by IT IZBT ABEFEDEIRES

by IT DYV a—aOEkaRET S ET, BORCHHIN ED X S ekl 4o T
WOHDNEBEL, HRAEMETHRLIRETHIEREELEZZOND, FEEE VU a—
T a O RERT D, ZHETICHA RGNS OREMThNTE TS, 5%
ﬁ%ﬁ%%ﬁﬁﬁlﬂtﬁ@ﬁ#kbf\KEEiW/):~VaV@%&K%#é%@
DERIESCELELTEL, LT,

AR E LTzDiX, LLTD 3 20/EFTH 5,

1) TEEFRIBER Y MU — 7 (S HEEIEAT (T TEREEASED) 1 (RE)

2) THIMISCHEEAES ) (PR

3) 12010 4L A AR M SRR () AARFRISES )

F181: VYa—valioBEE—E
ITYY)2—var ZA bov
PEZE | FEMS  (Factory Energy | (BEXIZIROBENRKE )
Management System)
FEBR/ZEFIE — 2 — 5878
F ok (4
HERET 1 ZADRhERAL,
¥¥ | BEMS (Building Energy | (BREXIBROFENKE )
Management System)
WA RS AT A | —
N R— L AF T 4 A - [EBLBEFRIR 8 EHH 0O FE - PR A7 O KGR A DN
- MR N EE OB T I TIEIC & D
RELEOEBEFITEY — B AEBLOT 0 O HFEHERSE
Dt —{k
* BT RIEITEED EBEE FEFORHED Itk
« BT RIEITHES S & A BIR RO HERIRBE L RS
BI5FIZHD < Hed D— Ak
EBOITHEA - AEEAF W OFNE FHHLPH D4R R
« APEAGEREY — B A DB L MRGES O R FEE ~
DYLR CITEL)
- FrEDRHGZI1T 2 F AT OBk
- FEF RS & OffiF- 7 e — LD N—FF A
T—a

49



- Bl B A E B XAy ORFE . 7R DU 7 1512 B
3% Bl OFEFn

- AEHE ERL & OB

- BRI TIEIC X D BRI OPR

- HENHREEDO U VA by T — B RADYLF

- BBV OMRE S FTREA B FE E O — K ORCH T 1ED
RE L

- EIRALOAGR, — R R AR K OB w2381
% Fhix OE b

- FRE SRR 2 PRIE S HYUEIC K D REZES D
[GE 1o

TLU—7

« T LU — 7 EDELENE OB A O

TV &

IR - BT LT

- HL HIEE, BEEORESAE L
cEINT
AL OB AL L EE A O e L

ET AL - Tl

c REMGEOEFITEY —EADERD -0 O 5
REDOH—1b

» PRBEHRE b L D < R R PE HIGE R E AR O U

« WD ORI 1 T B R OB 3 D ik

ZFEE | HEMS  (Home Energy | (BEXNRORENKE W)

Management System)

B~ F— BT AT DOBB RO BOEAODDR
MICH—FA 77 ERMIC H—FRA 7T LD
=x|e

B - BT HEE —

HHEAE - V7 MR —

T4 vrvav | AT rave s

2

i | {5 5o LED 1k —

ITS (Intelligent Transport
System)

-SSR S SEIC BT D SR BERIDH D FE K

H B O S

ik F B D= m) -

TaRS47

50




[FEMS]

[FE2E (T 35) o ITiE A ] FEMS (Factory Energy Management System)

ZA Fv
DE AN
BEEH DR A T8 — ek
Fil oo
) L
FRALIE
EHAD TRF—EHIEE TS, EAZREMNT, EETA DT R
HRBNE NX—EHYL A D,
CGEALTWATENEECH S,
HUI DI & T e o
 [ERIERE & =X —a 2 MHIE E ORE SR ] & o
AP

BN G, W RIZ KA TR0,

il EE OPTREE T
O EET S

- RRIEPEREE BRIV X—T B T L X R

51




U221 — & — I3 OB ]

24 T [P (BT v X) OITEAN] R 2550,/ €& —% /FEEKD
Zharqk,
B DR A L BRI A~OFEHIC LY . THOE = 3 2L
Fil oo
) L
LB
EHAD BRI AL B 9 288 E, 3B LWL D &R0
HRBNE EESRICH T A,
OB & S EXi [ A A
AP
il B D Tl B T
) Jﬁf“:a ’ - BREPERER S BIRT RV X— T B R X — iR
T O Y3

52




[4EpE7 v 2D%hHRL]

A KL [PE(EPET X)) DITEAN] APET v XD
A ERET O ADOZ RV —FHOMBEREZ R 256352 LIk
V. MEEK A X ApErEm B A D

o L

FRALIEA

GiR=217p) FEMSDEAIZ LV | =)V F—fF O ML A2 BEFE(L S, ZDJR
HARHNEE KZEeED, FREAZRYERS 2ok, AEr2m EEE5,
i OBLR & * FEMSO %A & = R /L X —a A IO E 5 F A
SEEAR 5L R R AT,

il EE OPTREE T
O EET S

TR PESER BT RV F—JT /T R — R R

53




[BEMS]

24 T [ (Bt) D 1T A] BEMS (Building Energy Management
J
System) DIEA
I HWF%W%%%@%%%®@%%@K&OT\i*”?%%%
OUNEE K D v AT L%EEAT 5
Hiil D
\ L
FRALIE
EED TRAF—EFHIEELZZ - EMICBOTIEZ, BEMS #EA
HRBNE HZLIZXY ., REREY D O R —FHEMNEZNET S,
X2 T 4 — L EEELBEMSZEAL TWAHIH H 5,
Sl OBL & e R
- * BEMSO A & =R /LF—a A IO FE SR A o
- 5. WRIZKA TR,
il FE D Il By T
EERERSGES
B OE L 3 ~

54




[R—=r—=1 2F7T ¢ X]

[ o BE AR MR R O TR - PR A7 O AKGBZLA T D% AN

A A kv
NR—X— 1 R
FE DA
BT R LIRS % BB ERIE S B O (17 S 0
Rt o BB 5 E (BRIEGREE) 4200, REmTHRA
ARHLYE S 3 40D@
BEORBEREEOE LA LET 50, BAREICL5Y
HE R LET
BiEA (D
BRI
IR AT 350 C 24k DB i OV TS O (55 0 55
PRz 0 . ERBUEEEOE RGN TR L ST, M
TN EE LT kS 72 7 D OB R B O E T A PLE S R
TW5,
BIE L REIEIZ W T, %R 3 B LD b OB TR
TERARNVESHTVD,
BT E (FEBIc o< B TRIFHE) NULETHD,
S DL & EER A (Fﬁ%ﬂfi féossa% Tl ) ﬁzgfﬁ)i
e BEIC DWW TR, B2k 1ERLNICAT) . A% v F TRt

ST, 28 BELINICH A DAL T2 THBAICAD L ShT
W5,

Fo, BEARVIZHT- - TiE, BT —, 200dpi LA E, ERAD A
Xy aMH L, B A ESRIIMR T2 FE STV,

il EE OPTREE T
O EET S

AT 1 T B AT B AGE S BARFNEG B o 72 0 OB - HilESEEIC B 2 MR A S

55




AR 0 55 O FE BT X 2 8

HA MV
ARe— )X — L A
A DR .
AT T D IEH0EE O ORI I BT B IE/#E 4 4
Fil oo
LB
[EBL DB N EE 2 BAAHIETZITRA Z 2 REE L, W
B OFEEDM FA2 X5 7=, ITBFERE BT D5 HEE D
ZEO HRORIIC BT 2 Y 2 E T 2,
BARHNE
RS EE, BRSOy A2 A 5 CEIC W T, [T
Tt BT DB O ORI ICE T 2 1EEE 4 4512 &
V. ATERSBEDMEA T 5 2 AT A TSR T =R EE ~« DOF 4
A7 ) T\ T — 2 itk L= 0 ClddmngE L= &
L5, FEESFIAEWE A OFT 4 A7) THhLEmT —%
AT a— RLUARTHITBMNREREL-Z & bt o
M. BFRFEC LD BANRLEROE ESNTNS,
FL DL L Hnn, &EFRHE DIEFNDTR 8 = 5
AP

il EE OPTREE T
O EET S

AT 1 T B AT B AGE S BARRNG B o 72 0 OB - HilESEEIC B 2 HMA s

56




ZA4 hv

EEIEOE FATE Y — B RAEH D720 0 HFERAFE O —1k
(OFERBIBEFRE S ((E BRI BEE Tt & kD8
FAL RO D DO—RAk))

BN

N S

Bl o
RAES

HOGBUIES 41 55, 85 317 5D 6, 5 321 5D 4 - 5, M BiENti1T
JRAISE 2 25, 6 10 5=

EAD
HARHNEE

SEFS IR O KM 72 A0 ORI DB I &2 X 5 72 65 3CHA
WA EORRH, FERIEINBIREO®AE, SR TR L, (&
EBUE BN AR B oW T, EFE O KBTA @ &
FR AT LEWGET 5728, EF - T4 MK OEAD
—IAbZATV, REHLREOEFFR L e s T 5,

Flo. AROMBGHHEORNE RiEx . £2FEO B BEETIEOTF
FEEIZOVTIL, elTAX #_X— 2 & LoD, HIBKSKTIED
7Ty b7 — L& L TN,

BT, MmEIEE WER) RADRFTAHEAHP~T 7 AL,
BN B A R B Tt X ORI E A T4V TEBRTE D
£ O I A BT B,

HH DO BAR &
SESAP

a5 3N EORR M, Frpl BB RR O, AR E) Tt & %
Rl sessF (3 AT O ERBIUFFHIIN O Fhe & ([T T
FH T KEANIC L > TIREEAXOME, BT — 2 K2 ~OXIEFE
PRI TWDTD, EIEE EER) OREMPERDR
BIRICDTE D REETIE, EFIC—FHAERATE T, BRI
MR TR & 5 2 2 R WIRBLUCH D,

il EE OPTREE T
B O R

AT 1 T B AT B AGE S BARRNG B o 72 0 OB - HilESEEIC B 2 HMA s

57




HA v

BT AREICES  TEHEE EFE OO —k

HEDOHR

NR—/N— 1L R

HL oD
FRALIES

T XX — D OSBYLICB T AR 16 5, 45 92 &
HERIE 2 (L6 3R DHEE B AIEMAE 21 S0 2, #2150 10

EAD
BRI EE

BT RIEDFFEFEEL T L CREREZ RO TW D EMWE
& P RIIEEE, RHENREPEHE IR A RO TV DIRE
BN ZAEEBEHBESEOWEEICHOWT, BT TIIE = RIENSE
KB OELHEI (Rt ez B a3 5 R e/ L Y
FHEEENPHEL TWDIETO LSRR IFEEOREET. R
SEN LR EIEHE OFELTTE T L2 TORREICFA L D%
BHETLEIRDTWDEZA, 1T IPHCRETIERY 22 L
2T RETH D,

HH DB &
SESAP

B EL, FEERETLEER O VX —EHE (R
) 231,500k 1 LA EORFEHFHEFEEICH LT, ZOKE LT
D THFIZR T D5 =3 NF— A EE IOV TOEM#REEIT O
IZZ XX — O OA B BEEER O 72 ® O 1R W 5 E
T, FEEOTDHEETT (RtL) FEM A S ET 5B HEER
FOMFEHEREENHE L TCWVDIETOTHEIBRIFEOTEE
JPICHEHT 2 Lo RdDTW 5D,

IR, FEE AR T LER O R L — &2 1,500k 1 L
E LD REPEE IR LT IRER R AR EYE L RIS
L EE ., HERESRNE RO FELTE T LB TORREIS
T2 K9 RDTVD QREZRAT AN =1 /LF— ] CO2 D
HDOGFEINIE = REOERRETE L b o THREFIRA D L
NTED),

ZiuE, BEOETICERICE CEE AR L e e
EWVWHRT, FEHFOAMTH AT TRIE TR E N I BLAD
SHIETHY . BIHET T RETH D,

il EE OPTREE T
O EET S

R PE BT R L X — T

HIAIT © 2010 452 AR [ E AR il ol 2 52

58




ZA4 hv

B B HES i &S BIRRO HIERIRIR L R S B 12 2D
< HED—581k

HEDOHR

0 SV AT P S

HiHi o
RIS

T RILF—DfFHOAFYICBE T 5 ik
- BIRIRIZ I 5 HIERIRIEA LX) 5 4 B 25

D
BARHINE

BT RENFFEOFEZ I U THRE 2R 2 FHE K AN
HIERRIE ALk SRR B % TR E D FZEFTIT R LTl & kb 2 $1H
IZOoOWTIE, 1EEMO- R L —FHBEEEHELZLONZ N
ZEmn, HIBERBEICK L TERORBMZRD D Z LR TED
AL, BN O—ifb e FHEX - NEOH —ZX 5~
xThD,

K O BLE &
L

B EL, FEERET LEER O RV —EHE (R
) 231,500k 1 PA EORFEFHEEEICH LT, ZOREL T
D THFIZR T D5 =3 NF— A EE IOV COEMSREEIT O
IZE RN F—DEHOEE LD HIEER O 7= O R FHEE %
FHREICRIET 2 L oRdDTWD, —F7, EEFFIRCBA %%
DITE D TN HIERIRRZ L X R G615 C b [A) CFHEIC W TORE
ZRDTNDHDNRE N,

FEONIFIEE T D 5y DL A A B O B IRIRIZR L CFT
ITEDBRDHENTND Z &iF, Hx DEEICBWN TR A
FFEAET D100 TR, BAROHSEMEE LT TIERDH
TdH D,

o, A, B, A BRE, FEEESO CEMEA T
e L TRV REZFETH Y | mHoNE KR b —bT
REXTh D,

il EE OPTREE T
O EET S

e PESEE

HIAT + 2010 47 5E AR FHE AR i e 22

59




B ~D 1T DEA]

PRy (S5 D ITEA] (5 400 FITE GG I o 4
=i A
fsixiille)

R A SRR 1
B A { IR
0 AL ORI AT 5 70, (I ORI, ks
BRI e 200 SRR SR

FUTOEREARRIE TIE, AANHEREHRORHE, Hdix, E
FIEABIRIERZRE 1124810 5 [E OB SUTIE AN DO L HIE L
Tn5,

K O BLE &
L

il EE OPTREE T
O EET S

HIAT © NBIE G 1T BRIEAES SR SR LD

60




[EGOITEAN] AREAGRIEY — & A DB REEE O B9

Z A bv
FA~OIK CH)

BUE, AREAGRREY — B A O B4 MEEH O, 1TERER .

BADH AL MSZATEBOEN . #BHIPT. FRIEN, LEFREICRES N TEY .,
FIHACTE 2BENRESN TN

Bl o NHEAGEREE (BT84 100k 2 5 AR ORBREEF IR T

RIS DIER) H1T5

Ci3=210p) N AFERE Y — B A DEA BGEE O 2 L < RFFEEITS

HARHINE WERTRETHD,

E R TERSBEIC K L CHRESO TR E 21T-720 . FTEARBIN

et o —v 2 (hafrbE, e, FRES) 2F L0 T

DEEEITE S 2 < AT — A ZFHT 2 OIFFEIZE VTNV

FIFRE L WHFIHEFE LS, T4 AL LT EATEHY—E X

WZOWTHERED Z LR F 2. Z< OFIHFITD b I AREA

FREY—EADH LiAzZ L TET, BT —EXZHAL
K oBLIR & TV EIEE 2TV,

AP BATE Y — & 2 ORI UG % & oD, W ARt Z X 5 720
FHSEE OB OEMY—E 2OHR 0 ABNME L 25, im%%
TONERBRSL7 LYy N — ROFIRFIT, A—27 v a U
mE. BUE, RAMEREZVLEL T LR —ERIZONT, AR
EAFERE — EANEHTE 2 X ) e, BIERKX LT D
B AGEREY — A OFIRIERIZ S 272213 5, EHIT, AR{HE
NBFEETEH LIZREOFH -0 X AOAIH LR S5,

il DT B T ek

Je OVR Y

HIAT © NRIE G 1T BRIEAES SR SR LD

61




A A kv [ZEBEOITEAN] $EOREERBGNIZBIT 2 EH R OETL
SEEA DA A
FEERESCEE T DIEME 455, B4, 185, H195%
FRH D AP SRS VB3 TSR D3EE L THEE 2 75 M OV 6 511 QN 531, 5537
AR D5, HITEDOOMEMRENE 5300502, F3095LMmE 64,
B0k, HF695
— ZDED, BEA—INVEOBMAITEIC L AT LY, FHEE
. FOEREORF OEIMLER ST, BAEOREICLY, &
BRI EE e -
FHIRAF HRBD B,
L OBLR & AlPE S ER S | 2K FEEPEELS 2K, PRREFEAIC R VTR, A
YA EH AL LT R b6z ShTna,

il BE O BT E T
Je O YRR

HIT « PSS 1T RREARED B eRt S v

62




[(EB O ITE AR TR & Offi# k- 7 v — v N—FF

A A kv .
fB—=g
=R TH=Y 1T TR = O AL - Bk
Hiil D Kk
FRALES TERTAWEIZEET 2 FheZE ORI B9 2 15
EHEICH ES DL, RO 7 1t A 2 f#i# b3
HHDE LT, KETHAETDOI TV DPeer to Patent
HEHD (http://www. peertopatent. org/) 72 &, A F—F% v M EIEH
BARBINE L7232 =7 4 N—ADEATHI OS] 72 ENEAL TH
Do DREIZEWTS, ICTAMIEANIZIEN L7221 #fdics S o
LWHIEDOEANEE D,
BB N T 2 A 2ER TON—FF A B —2 3 VREAT
XTVDBEMN, S%ROMWN~DO TR AR ZHEC, WS HFEE
25 & FRFHFEAD FRXDEMETH Y | DT )uay—
A — %‘7_ = K tF{':b'J? 7?1";%‘ %f;if Y HARDT >
—— BB OIERIC X 2 ENEHORERR & 72> T\ 5, ICT

Zhhe &5 A ARDHBIMELS . FIERIG 2 — LRI 272010 b
T 0 2D NN—FF AP — a3, AT LADOEHFELE
TEHAEN AR R TH D,

il EE OPTREE T
O EET S

T PSR

HAT - NS TEROR) T Ll — L EREL (EOSH - $IEOLHE) ] ~0 JEITA BER (k%)

63




2 A KL [EBOITEA] BEAR ST B X0 OmBE
B D S FR - R D RESC BB L
Fil oo
BAFLIE
A 5
e E ol ARSI EY OME ST 2 & iET 2B B
90 TAHZ L LTWAD, BUIE, NACCS (HigiHH A « &7 B e 15 L R
am;m* UAT RIS E Y FHEOBTEHEA TE Y NACCSFIA % 4 H1C,
PSS N //ﬁ\‘
EINLTHHRLT HREEE ~HETELL )T RETH
60
EMORESGITIZN LT, ENEimb AFRENRMLE L5,
NACCSIZ & »TH HEEIZED ST —TTRICAEIT 5 Z Lk
S L « - ‘%EF%EZEE% fﬁ\\ T I ’J’ ; KR A
— HEETHY . BERAEEBEXSONMEINSZ LICLY ., wHA

EHEONRIED TN D, (B RS SEI A RICEE Lo T
A THOLHBICEENTE 5, F)

il EE OPTREE T
O EET S

iR RS

AT : WEDR TEROF ) TR Lar—rRiE L (EoRH - fEO%E) ] ~0 JEITA ER (BER)

64




2 A ~b [ZE% D 1T BA] M5 HLEE O G Z BE 9 2 B oo fEFn
BEEH DR A
- W FLE
S - A A
A e
- W5 BIRIERET T
Z O HWEEN X AU E O < D EREDOELICRHGETE
HAD 5 &0, BN HIEZBRESIZET DM 2 R U, 5 AL FRRN
HARHINE Bz UGG IED R 2R 221280 . —ED#HIPH Tl
FFNFEFRD B ER 72 H W UG FIE 2SR CE 2 K o129 5,
HGFE DI DWW TR, DBIER UIGFEERZ S - TR
S DL L *fﬁif f: /) i 3 2 7% /’i g
A 3252 L EREVIEINTWNWD EZATHY , RFIDOHEITZ2F]

M L7 ED R R 2,

il EE OPTREE T
O EET S

HIAT © NRIE G 1T BRIEAES SR SR LD

65




e [R50 1T #A] BHEERL & OB L

SEEA DA A
Fil oo
H5 LA
FRALIEA
GiR=217p) FhHixOffiFbEX D720, BAEEROBREZ, 2EMICE T
HARHNEE F=ATELTIT25 L9127 5,
BHIEER OB AR ENETOHIA TTE RN, VAT A
JRH DOBLR & SETET, fR. ETRTOHRELR->TWE, HHEEICE
SEEAR WL, BIEEFTAR5 00, FEEKRENKS, 000K,

IR IVEENAE T TN D,

il BE D PTHE T
O EET S

HIFT - NI IT BEAHS SPTERA 2RO & 0

66




ZA v [BEBOITEAN] BFR T L2 5B DR

T O
Fil oo
B Y PN T LRI A5 5 5
LIRS ” TPRRIATOR
. SOED. HWMEOLERBIUE. R EE B O O
szm* P, FAXERITEFA—ATHIRELT5 L 510, Sl
PSS N //ﬁ\‘
VEREF TS % 2T
s B R RSB 12k L TR 2 B4 O B L2 B3 2 05
/gm@m ZOMOEAIEE S TED HEEIZONTIE, FAXE-ITE

FA— )L TORRN TE 720,

il EE OPTREE T
O EET S

HIAT © NRIE G 1T BRIEAES SR SR LD

67




ZA kv [3%0 ITEA] HEIESGEOT > A Ky P —E 20T
A DR .
Hiil D
ITECEREmITHRA 55205
s ! TR AR
Gi=:10p ITEELDANDOE L —ETCOF T4 VHEMNMTZH LT
HRBNE Lz, REHENTE R 2T 5,
(R TE A RR TR, BB O SRR T, HEHE
BRLOMBL T 0N B BhERL & OV ShELEUSBL OMIBL TRt 2o
W, HEE, B, 24940 Tiro 2 a4+ 5H
RFED T A Ny PP —EZ (0SS) 122>\ T,
womke | ARRTRG Y% b7y ER (59150,
— ENBBERGHESESESNRERFEZEL L TTHY 2 &R

DEPHT, ATEELERATHAIEE205 O BUEIC X 0 BT E O
BRAZEOHMICIRE SN TEHY ., AEIHEOE WX I > TR
A B PRI B G IR B S IS DWW TR TOHA L 72> T
WhTm, —ETOLF T A UHFEE T TV,

il EE OPTREE T
O EET S

HIAT © NEE 5 1T BRIE AR

HPHESER LY

68




[EBOITEAN] BB HEOREGHTREAHEEE O — LK ORHTT

ZA Fv
EORE L
T DL
i 1 B 0 (R T OO B (551~ B 7 Y e A
L i e 7
. S OEEARA T 570, HEE ORI RO
i Eﬁ%m#faga%_\ﬁﬁﬁmm@wEA FEHI L X B IE
SRR RS 5 L 5 BB L 2 A ORIk 21K 5,
5 Bl o O (5 T P 3 2 00 VR RS & B 7 B 7 o
S5 O RRMI AL 72> T D, £, [ERERICIT 2
ERICES X, &%%ﬁﬁ%%éﬂfvé%ﬁ*%wf %
LU CHEHMIZ L35 B RO I oo T
T G 1$%T BRI Z OO TAEW
—— Héﬂé%@f%étb WM OFEFTIIEER TR TIE AR L

AREWFERFFLIEICHE S S HIFIC L o TEARE L, YL FEHIZ DN T
HEVERE G ITH G 21T 5 e, TR K 2 Efr & st
HZ b, BEEIZL ST, LAIOFEBERRICES {EFT
DA BERINDGEN D D,

il EE OPTREE T
O EET S

HIAT © NEE 5 1T BRIE AR

HPHESER LY

69




[ZEHDOITEA] EHEFOKE, —aBE T AR OIS A HE 1

HA MV
B2 FHeE OB
BEEH DR A
Hiil D
. SRFIEE
FRALES
F T A VAGRHGE A N S, HEEE O ERE OFE M A
GiR=217p) M ESE57-0, BIEITEINEORNTH L2, B HREE
BARRINE LU AV E—Fy FERIH LA T A VHEEORTOHE
BOD, £l AU T4 U HFEO TR O FEILEX S5,
L O KGR . KR FHEO A AGR i (— 2 KR) RO,
R FHEHOBMAE T RIZ. ERIFE LY 7 vy B—F 4 A7 R OVE
EEMNIE) TOHBIMThbITWbE, £ Z—F> A
P @(‘F \): iﬁ 2 q b {/& T/h%:
—— T2 T4 VKRB L AREL SNTWAN, A T4 VHEEL
72EAETH, ZEE D) OmERRDLENDT-D, BEIcL-T
AV R, U T4 VEKEREIXIZEAERH I TV
VVNRILIZ B B,
il B D FT e By T
K OH Y

HIAT © NRIE G 1T BRIEAES SR SR LD

70




[EBOITEN] FEFHIZRET 2 BMRIE TSR X 2 ik 3

HA MV
BOfEH#EAL
SEEA DA A
Fil oo RETESR3SR, 655, 1055, 1355, 185k, 355k,
FRALIEA AT R A i A
E KL 9 & =5t ET D56, EEBEONRILEX LT,
FHD BATOREBEZ I LD LT 55552 %IE L, EHE T 45 E )
BARPINE DEBER—ZADOREE., fiESteRT L EDOEAEKICLY, H
MOERETH D Z L A AREICT 5,
L O BLR & TREEHIZHOW T, B B YRS OFBABEAHEN K E L,
SEEAR TATE ~DNE DI B NVEORESRH 5,

il EE OPTREE T
O EET S

HIAT © NRIE G 1T BRIEAES SR SR LD

71




[7rvo—7]

7T LU — 7 EEDTEE S O B0 B REAL,

ZA Fv
F LT —
T LK 4 7
D FilE L EVE TR 38 50D 2
FRILEA
w10 TSN A 70 U o B R ) oD FH B2 D BRfe{ b
" BRI B 9 SRR O D WL
i TEE %S T2 597 KR E HED BH e
FHENFEUEVR S 38 S 2 O [FHEEAN I 7 L S B Tl
OFELEOHNTHET D54 T, QBB ORE N NEE 2GS
IZOWT, JRHIE LCRTEH @RS @ L -bo Lt Z&
LENTBY, TLU—JEDEEHHE IO W TINEZE@HAT S
N =] =
FHIEOBA DO DI1213 3 B (DUZEEBNBETIThhS Z
L. OfFHamEHEs 1 ME I E ORI L0 FHEEE TRE /IR EIC
BLIELEEINTWRWI & @M% 305 0 R FH 28 o BARK
RIERIZESHTIThINTWARWZ &) 27T HLENH 503,
ik OB & VP U S EENHME S TSV, Lo T, A% ke
SISAP Y b, HA RTA VEBURHEDOSIE S & D mat 2 BAall

TORMERDH D,

EEBBICRT 275 KREICR L T, MEEBHBET A K71 )
ZBWT, EBPRRATHDRKFICOWTIEFS LOSFEL LT
FROMRE 2D EHEINTWDD, IEEEEORPTITFAY
TR LEHB L O 3 TIIRELRLEELZ D EEZBND,
BUIR, FIGRESNIFHNILE L TR O T, SRITITERED
EPRDL S Roo, SBEPHIBIAT ORI WEDRRD HIT,
EBNIRRN ) L ORMELIREILT D5, TA T4 OUEIC
DNTHRIMNT DLEND D,

il EE OPTREE T
O EET S

JEA G5B

HIAT 0 T THRIEAES T T BrdlcR B A Al 5 P A 2 2007 47 S &

72




[z fm =]

ZA4 hv

EMRER (R, =RZR)

EYADH A

Bl HIEE, ZAEORPBESLRE L

HL oD
FRALIES

- ERIVES 20 5 (SO TRE. )
- FRE RS A K OV ERBRAAE) O it |2 B9~ 5 254 (PRl 19
EIRATEE T 157 ) BT RKOFE 8 &

D
BARHINE

- EMRERIZDOWNT

OWIE R IZ 31T 2 i bR ek O S hte, @2 i i LA O ik e
TN T, Rk & BEREmERE FEORA o heT52 8T,
ICT Zi&H U 7oz b ik & B HE I R & [ DO REE L5865,

- EFBZIRIC OV T

BEORTEL OB TIThN 5iERZIFIL, ERIES 20 5% &
ORRAHBEIZ2 5, BFEDOFREEL OB OEBZIEEIT 5 1T
LCL D ICT 215 L7ziERag i oA 2hEX, =@ - B -
WBHI S CREE SN TV D, [EROFIEMEO @\ B ONC ERA R,
FEIRE DN, EREHIES S & W o R EZ BT 272010 b,
R ARV RS O E E R B IS B W CRERREIRA~DBAT 4 ik
FNZHED & T 0 | xH a2 O JF RS2 RN ] EE 12D
RFRUICKHS LI AE L2 R EICITHORETH D,

K OBk &
S

- ERRHERIZDOWT

2008 4F XV FrE RS - FrE REHTE MG £ o 203, IREEFRE D
G & FE O ERTCIRAEAT 72 1T HEAICREL TR Y, & <ITR
TEFRE O FEHiE SR LTV DRI\ Tk, Bk x5t
52 EDREHELWEEBREET D,

FHEE - FEE T, BT TTHE§ A %o 72 ) R AN 2
LCala=b—varz5 I ENRERIEMRER S AT Al
BOEMRMEEE & RIS FEMRT H Z LN TE L, OYEImH
RICBWCIHIEREAITRO b TR b3, /o, OWIEHRLL
R DffE LR IZ I T, I PR e KB RE T kT 7e < BB EG Rk
CREEDRA L FEENTVDH I EN—HERY, HEDOHIED
T, FrERED - FrEREFRRIZBWTICT 2IEH LICEOS
VBRI R OHEREDLE L 72> T D,

- ERZEICONT
T LT CEWEZIRE)L., —E D ERKUEDEGE S TV DR
L U, bl B R e KK HED B BARIIC B B [E R

73




WX DEFROMPIEOTEL LTHEZ LN TV, EiEe#
D&M (WIEIOXHZH) L35 A A RIC X0 ke L
WIGERZ,

F o, BEFDIASOBIFHEMENY T, ERLSND R F v 7 ~D
MERRZSREZR &L HlEmOME b KRE <, ML LTV DERR
INTEZ TE DIREINEE - T,

il BE D PTiE B T JEA T B
O EET S

BELR}

cEROE TBnLan—LoREL (EOBH - $EOSHE) | ~0 JEITA BER (FHR)
- [EADE

c RFIRBRERERE Y hU—27 XY

http://square. umin. ac. jp/jtta/government/mhlw/enkakuiryo. htm

- [EHEERRE V2R (Wbwd DERZHI]) 2oV T

WEEFH 107 5%  FRIF12H24H

- MERBEHIRZAVZZR(Obw s TREZE] ) IOV T O—HBIEICL S\ T
EBOR S 0331020 B SFRk 15643 A 31 H

74




[EFH1T]

ET LT
HA MV
FEEDOHE A
Hiil D
FRAES
EAD
HARHINZ
BA I VT OV CHREIT,
s VT T F—< v b OEEE(L
c VT OEMEOBE) (ZEEREMIEIC L 2BENITIETT
N, BRBRIHND) BERnd D,
FRH| DOFLR &
YR
Hill B D e B T
K OV Y R
SEE R

FRZEES . v =7 OfF#REANET Y 7 inHAER

75




B A bov W5 ZE DR & il L o AT EE L
B DA AUESEEO RE L
. R FEEBEEDMT O H il ORAFEICI T 215 HE(E o oF| A
. BT BIEHES ORI T4 OV T (FRk 17 453 A 31 HIEBUESH
PR o
0331009 -, FEFH 0331020 5, FR%EEE 0331005 =)
I - FEAITERIC BT DGO RIb 2 HEE T 57202 b, Besh
WLT5H A DAL DEBIT mf\ﬁé_@ﬁﬁmgf%éo
BEAD
AR
%%Méhk@ﬁﬁm%|Cﬁ—Pﬂ%@ﬁ’%%Lﬁ§¢é:
& T, B - AT BIT D EBOFN RIAEN DB, Bl
%Tﬁ\%%ﬂﬁﬁhifﬁﬁ$¥%£#ﬁﬁﬁ i DIRAEEIZ
BT 2 HEE OB ORI N 215 (e-3(FHE) O#MIEE
DHEA ORI LRI E STV D
BURIE, BEIXT 7 v 7 ADH, Flo, HEAIOZITERY X, B
HH O BLK & DFEFHIAT IS ZE & U2 D
AP k. EREHR Y MU — 7 HEERRFIS A 2008 7 HIZE LD
7o 58 A DEFIZONWT IZBW T, GEAE LD
FRNGH EBRETH D LT DRI DRV, THICHLE
IR A DB FALOETIZ AT T, LV EEMAR R Z1T - T
KT EMRME] LINTEY, EIITL T TRARMBEFI RO 5
o,
il OFTE R T JEAE T EE
Fo OE SR
il EE DT B T
Fo OVR Y
SEEH

WHEEADEFIEIZDONT

http://www.mhlw.go jp/shingi/2008/02/dl/s0201-9¢.pdf

76




SELSBROBEFATEY — B R DEH O H 0 BRSO —{
oAy (DBEFMIFR: - OFTE FH5 %)
BT
FE DA
BEZEW) DALER K ONERIZ B3 21858 14 55, 5 156 55
fsixiille)
R
RS O R AR AT 5 7. BEREWIIRE O T A T
A% B RERREH Y AT A L, RSN L X —F
EE o NOTEINC L0 . B /A SRR R L C 3 Tt A — i
BAREINA LCITH 2 e RTED LS 0T 5,
P S BESEM VTR 35 1 ONE S BEFEM LB M 3% O 3 0 351 B 72 o
T, MEEAFE D LT 5K b OSSR A AT 5 Kk e
FTE 4 HE0EF RS, B CEO DO E O] % {# % 1ZHL
BT AMERD Y | EEAHNSN,
B DB &
AT
6 E OO TS B P
T OV 30
AT 1 TERISARERESOREENFIE o 7= OHH - #l oo -4 5 HEgHES

77



ZA4 b~V

PR 1 22 D < R i ML RIE P - A oD Lt

HEDOHR

HL oD
FRALIES

TR IS 1 A N2 5D < R S EMMRE R S8 AR S (S BT S vA A

D
BARHINE

RRFERIR (2010 4F 9 H 10 HMERRE) 1TV IAENTZ TRER
PEMIGERA DB 7 RAG ORI E GO - FEMED R ) (2010 4FEER
R kiR ISR L. FrERERGEREO RS (EHEEE) T
DOEV % & D= FFEE O BRSO I HEET XETH Y |

%@W X, PR CRRRORMEMR ERZHE L 52 TH D,

s LZE AT DB EXIGAATRE L 725 X ) . FrERFEEHIGEIED
%%i%ﬁﬁﬁ&ﬁ«%?%é

- o, SHEBEEFRFOBRGLEORITIEKR TEZ L LI 1T
xThoD,

HH DO BAR &
SESAP

WEAF D FTA /EPA I 1T % e L pEHIGE A 5 O F8 45 A RH I LB b
EINTVDLHOD, FEAERERIINVELSRTREIN TV D,
EJFRPFEHGEREOE T RBIC L0 FIAEERcoRIE DM |
A= R v/ REa X FOHIEAATREE 720 . B5 MR
R H AR EEOFS & T 5,

Fo, BURTIE, RrEFERGER E ORI HEE 2 DRI 2
HTohY, BEOMZHMEICHETERW D, BEEHICATA
%%T%éiﬁ’&%ﬁmgf%é BT, FeE i PE I FE
FBOREEZT D701, AR LREINC SRS L EIC
720, EORRIC ﬂﬁ%@ﬁﬁ@*@%ﬂf“é(@@%ﬁﬁﬁ
FCh<. 2FFEOEHIFCbIREZ RO DN TN D) BURIZE
L. BRENEICEEDNRWIRY | FIEOH DR THoTHD &
B2z bl), IRHOBEKERDOLRETHD,

il EE OPTREE T
O EET S

TR PESEE G R 71 R B BERR IR EE HIGIE R 28 . R 5 AR

HIFT : RREHE  http://www.keidanren.or.jp/japanese/policy/2010/088/02.pdf

78




Wit OO ZBh AN 17 0 72 38 BE Mo UM 3685 D e

A MV
147 S TR SE S
EEE 1T Tl D& 1k
il BIBLIE, WOEIE, RUMBHEIE, RGERTHE, fbiiers
FRALIEAS
E I Oz K 5702, B 7y 0 v Fofk
DRt G 8 B A IZAR 2B & O Tt < ol - i
B LB ERT~XThs
BAKHINE
LR T, ZedouiB o) 2@ L O\@hmss . fEbhE 2 B
TAHEEOFHRINATIANTILTONTERY, BRIy
g v ROUABIEER LTV, F7-, ZAHERAER LTV D
WK IZXINT DB O R R EDOREN G ., MTORHR(L
LA — RT7 v 7FRENIR,
FO, BREACHIBIREORBRE DN EEE L CHEEl v ok
EERE L, PRy MU — 7 ORI U T, [ERRE
S DELR & OD;Z?;{:;&;Z{/IL;;;% 7 ORI A E U C. EEHSA T
R = °
sl FE O T MEsE. E LW, BEATHE. BWKESR
AT

HIAT « R hitp://www.keidanren.or.jp/japanese/policy/2010/088/02.pdf

79




[HEMS]

[ZF)E (&) O 1TE A JHEMS (Home Energy Management System) D

ZA Fv
A
L FEEZBIT 5 o L% —fif RSSO OEIE I L > T, =
e FLE B OHIRE KD S AT LEEAT S,
Fil oo
‘ 7L
FRALTES
s FREIIBIT 5 =3 — i R 2 MG E T 5V AT LA &EA
szm* L. SHROEELSE T XREET 5 2 Lick ), TRLE—ff
PSS N //ﬁ\‘
F &AW 5 6 0,
« VAT KA T DRI RTIZ D720,
FRl DT L '%Wﬁlﬂz%ki?W¥~ﬂ;%Wﬁ&@&gﬂ%%ﬁ
TP N

B, BRITEETHD

il EE OPTREE T
O EET S

80




[E1~x—]

ZA4 hv

[EF~F—]ETES AT LORE R O—BDOIEHD-HDR
BIICH— KA v 7T L RHIC T— A 7T DA

EYADH A

AWESCEMFOREL

Bl o
RAES

BT BLISR D MG AR OFRREERS B3 5 IE At TR A -
NI EBT HIC I — FOEJIZEET % BMRFE G
L&t

(http://www. kantei. go. jp/jp/singi/it2/others/iccard. html)

EAD
HARHNEE

BRI, ERID HIE A2 K s LR A ED Lo L LT0D
N, TOHMELIRDHIC H— KA V7 ZIBWTL, EHEGED A,
wof%E*f%@ ITBUZT 7 B A TELRELEBT H720

L BURO ARG EFOICKH — Rk 2, 7 TICRE TEH LA
thwawﬁ—bﬁ%%&%b\E%4/77%%@%K%%
THZENKEEEZD,

HH DO BAR &
SEEAP

RHITIXIC A— R A7 7 DEEIESR, ERIEN LN, HHW
LHEATTC, Br~F3—%MEd L LIZIC B — R 1C F v T HE#HHEH
Bz FIATHZ N TE D,

— B CAER— RE_X—2 L LIZBEOE FTEY — B A 3RS
RAOENNIHE (FITBHEREICB W TO2%D T, 474 i
L0 HGEE - MHEETTS Z ERNFREE fe o TV DY, T OFIHERIE
34. 1%, FRk2l F8 AMBAIREK) ThorM, FEI—RiE, 7T
WK LTZREIOIT A > 7 7 EIXEBBER 220, ERITE T
ITECY — B A DFH D HD T- DI BIHE D ICH — R xhittas & 1
AT LHMENRDHY | ZOMWRE LML o> TV D, FHEI—F
DFATHE AR TR | [HRAANDFEAZ1T 9 AIC #—FZ
ZINEAATE Y — A OFNEAREDTHIFIZ/2oTVnDH EEZD
o,

il BE O g E T

Je O YRR

/N XA SIA
A

HET : WERF TEROF] TR La— 2 REL (EOBH - fIEOUE) ] ~0 JEITA BR (Hi&R)

81




(A ED YA

Froofrave s
ZA Fv
FH W, B OREEC RIE L
BHEA DAR S
ﬁ@%ﬁ%m%f%ﬁﬁﬁmﬁ%ﬁﬁ5%®4ﬁﬂﬂ%ﬂ@%)
bl k) TEE 2 O D T 1EIC X D EI L DO IRGE BN, FRIRTEA .
FRIES ER YT e ikkgfﬁ[%uuu%@ EIL 2T LnwD
L]
A B —F v MEH TIRGE TE D EOFFEZHC L TAR LW (i,
B, AIRRY)
BiEA (D
HARHINE
BORFOITERIE S GEE - BEANEM) OFLH - H g2 B
THHRRICL D, EORGISCHl Ek L2 M, WEEA X, ]
p—— MIEHEED By ) EERAS RERSL DA ¥ —3 v MRFE
” YR & 249 THE,
CReRaies
wEopEEF |
T OV YR
BELR}

s FETEHAERE R v b T — 7 A HEE R A
T BB E HANFITE A O 7= D DKM - FIELEICET 2 FMHEs E6R) HFERE
EE 3 — 1 —RAEEMOA ¥ —2y MRGEFEIZOWT (i2E) (%) CGHEZBRREEED
http://www. kantei. go. jp/jp/singi/it2/kaikaku/dai6/siryou3_1. pdf
HEE3 -2 —AEERDOA o F—Ry MRFEFEIZOWNT () CEEERRTER

http://www. kantei. go. jp/ jp/singi/it2/kaikaku/dai6/siryoud_2. pdf

82



[ITS]

24 h L [1TS] A AR 3 12 B3 2 UL O3k A
T DA

o> EFALZEBAEREIZE GOBERORECET 2165

2 IS HE=E57R AT SN i

*EM{fé\ o \XXIHTH E BS 5]

s EEAZBE RO Z B L TF Y —ITSOHEMEZ X 57~ 58
i T RIS LA O ERAEEI B R D T &8 T
- X219, HFALEBSEREEET 5,

#Eey [E L AGERA DME - R T 5 A @I B O TR S R B

ThHN, BRAKEESET (128 ASEERORMIET 5

R %)L?WT\f@%ﬁ%&?%ﬁi@ﬁﬁﬁL%%L%ﬁ%%
- B — %R LTI RAERTESF—2 & LT, TEERICH

F A, FRATHRR], AZi@Eel, GEES T, BERDL, BERE
SZIEH, SR - B R AER OB A AAEABE L T
50

il EE OPTREE T
O EET S

HIAT © NRIE G 1T BRIEAES SR SR LD

83




9. YEN~DFRIE

7 ) — T HEE S T, 2000 4EEICEU ICBIT A7) — 2 IT REHIETH 5 ICT4
EEWZxf L, ZU—2ITIZEET 5 2N E TCOMFNEDORIEEIT-72, T Z TliL, ICT4EE
OV AE ., 7V = ITHERBESDPDORENRE LV E LD,

9.1ICT4EE T #—35 L

(1) M=
ICT4EE 7 +— 7 & (ICT for Energy Efficiency Forum) (%, 2009 4F 10 H OFRMEEL2E & 4

ﬁffDmnmjume1uhmmmammm\eﬁ|JME(#&H AU R A EES)
D 4 >OFEIC BN ENT,

@®ICT4EE D I~—7

o 08V
®
(I) ICT for Energy
d) 1 d) Efficiency Forum
i) R b,
(2) AW
7 F— T AFRSLO HEYIZ, EU2020 CTiliiL TV A TEU 1E 2020 4E % Tl CO2 #EHHE % 20%
IR 2] W) BEOERICHIT T, ICT ¥7 4 —¢ L TCOEMAEZED D Z L TH D,

ﬁ%%mmmTk75—E%®aﬂ%mE®%E%/%my~®%%\E%1&E 5
W2 ICT OFEIC L 5 iEl - 850 CO2 JEHEITOHEESE I W THRET L TV 4,

(3) HHik

74— 7 NI RO L D AR TIEE LT\ 5, A F%H1L DIGITALEUROPE T,
% WG OHFERERIZBENE DO TV D, 7' U — 2 IT HEE S, m&ﬂfma+t/z
AthiEs) ZBEUTEMICSMLTREY . BAROEZEROM AR L OSHE O R AR 5%
R LTV D,

84



Steering Committee

Wai1 WG2 WG3
* Co-Chair * Co-Chair * Co-Chair
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to Measuring the Information Society, Rev. July 2009 (28175 ICT &7 ¥ —®
ERAVEMT 2 AREMED BV, Z OERIL, EEOFE 3 TH 5 1SIC (International
Standard Industrial Classification of All Economic Activities) Rev.4 O H17) 6 |

OECD N ICT 12& B R L PEREMH AP L TER L2 X FORIZZR> T 5,
TRUICHIT %,

@OECD Guide to Measuring the Information Society, Rev. July 2009 ¢ URL
http://www.oecd.org/dataoecd/25/52/43281062.pdf

O@EEHD pEZ/HH  ISIC (International Standard Industrial Classification of All
Economic Activities) Rev.4
[#31% & Explanatory Notes| ¢ URL :
http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=27

@OECD Guide IZ LA ICT 7 #—DEFH
(PEZE/y A7 I3 [ELE ISIC D% =)

Box 5. The 200607 OECD ICT sector definition (based on ISIC Rewv. -ll’IIE

ICT manufacturing industries

- 2810 Manufacture of electronic components and boards

- 2820 Manufacture of computers and peripheral equipment

- 2830 Manufacture of communication equipment

- 2640 Manufacture of consumer electronics

- 2880 Manufacture of magnetic and optical media

ICT trade industries

- 4851 Whiolesale of computers, computer peripheral equipment and software
- 4852 Wholesale of electronic and telecommunications equipment and parts
ICT services industries

- 5820 Software publishing

- G110 Wired telecommunications activities

- G120 Wireless telecommunications activities

- G130 Satellite telecommunications activities

- G100 Other telecommunications activities

- G201 Computer programming activities

- G202 Computer consultancy and computer faciliies management activities
- G208 Other information technology and computer service activities

- B311 Data processing, hasting and related activities

- G312 Web portals

- 9511 Repair of computers and peripheral equipment

- 8512 Repair of communication equipment
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9.2.1of IT IZRHT HIRTEHR (R

g
2010.7.20 G’

Green IT Promotion Council

Energy saving measures for ICT sector
July 2010

GIPC (Green IT Promotion Council)

I. Image

Il . Effort of Japanese ICT sector

1. CO2 reduction for manufacturing process (plant)
in ICT sector

2. CO2 reduction in “use” of ICT products

I. Suggestion

A Y 4

1. CO2 reduction for manufacturing process (plant) in ICT sector and
2. CO2 reduction in “use” of ICT products

We recommend that, as manageable range for our industry,

the industry will promote CO2 reduction for manufacturing process in ICT sector
as well as CO2 reduction in “use” of ICT products.

Covered ICT process

1. CO2 reduction for

2. CO2 reduction in
manufacturing process in + “use” of ICT products
ICT sector

Note: The Japanese electrical and electronics manufacturers collect data and
set target under Keidanren Voluntary Action Program on the Environment.

Regarding office buildings and transport, they collect data but do not set
any target.
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Setting the quantitative target for suppression of CO2 emissions on
manufacturing process of ICT sector under the “Keidanren Voluntary
Action Plan on the Environment”

Voluntary Action Plan on the Environment.”

Japanese industries voluntarily make their own action plans based on the “Keidanren

About 350 member companies participate in the action plan of the electrical/electronics-

related group which consists of four industry associations (JEITA, JEMA, JBMIA and CIA)).
This plan contains the quantitative target to reduce CO2 emissions intensity on their

manufacturing process.

* The 350 member companies cover around 80% production of the electrical
and electronics industry in Japan

The associations annually collects the data regarding CO2 emissions from the member

companies for follow-up of the state of the action plan progress.
The accounting and reporting method which the group defines is as follows.

2. CO2 reduction in “use” of ICT products

A Y 4

@

(1) Estimation of CO2 reduction by using energy efficient ICT products

GIPC has estimated transition of energy consumption and possible reduction by innovation
by 2025 in quantitatively, regarding the following 10 products of which energy consumption

in use are considerable.

Prior item in estimation

10) Air conditioner  |W / cooling capacity

cooling capacity (floor space)

Index for Energy Efficiency Additional item in estimation
performance w
(1) PC W / CPU processing capability CPU processing capability classification for note/desktop
(2) Server W / CPU processing capability CPU processing capability classification for high-end/midrange/volume]
(3) Storage W / memory capacity memory capacity transfer rate, classification for server/PC
(4) Router W / throughput capacity throughput capacity classification for enterprise use /home use
(5) Display monitor  |W / display size display size resolution
Whiyear
(6) Television W / display size display size resolution
(7) DVD W / recordable time length recordable time length recordable capacity, resolution
(8) Refrigerator W / inner volume inner volume
(9) Lighting W/ illuminance floor space, illuminance lamp category
|

classification for enterprise use /home use

source: GIPC
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@ Prior conditions for estimation : case of “Server”
@ Product Category:

Servers can be classified in three categories by price, as their use and reliability are reflected '
in the price. The price category is referred from the U.S. EPA report *1) .

[ Volume

: under USS$ 25,000 per single server]
[ Midrange: USS$ 25,000 and over —under US$ 500,000 ]
[ High-end : US$ 500,000 and over |

@ Power consumption per single server (base-line) :
GIPC has estimated it by adding its original technological prediction to the existing market data *2) .

@ Power consumption per single server (after innovation) :
GIPC has estimated it basing upon its original technological prediction.

@ Number of operating units :
GIPC has estimated it basing upon the existing market data *2).

Volume Midrange High-end Total
Japan 2,361 185 12 2,558 (1000 units)
Worldwide 25,959 1,264 59 27,282 (1000 units)

@ Scenario
Considering possible range of energy consumption and appliances penetration,
GIPC has developed three scenarios;

A : high penetration rate, high increasing rate of power consumption of ICT products.
B : mid-level penetration rate, mid-level increasing rate of power consumption of ICT products.
C : low penetration rate, low increasing rate of power consumption of ICT products.

A Y 4

*1) U.S.EPA,2007: Report to Congress on Server and Data Center Energy Efficiency

*2) Koomey,.G, 2007: Estimating Regional Power Consumption by Servers: A Technical Note 5

@ Estimation for energy saving effect: case of “Servers”

HEWorldwide volume and average power consumption of servers in 2005

A Y 4

Volume Midrange High-end Total / Average
Number of operating Japan 2,361 185 12 2,558
units (1000units) Worldwide 25,959 1,264 59 27,282
Average power Japan 224 598 8,378 258
consumption (W) Worldwide 222 607 8,106 257
Scenario A
ategory  Power consumption per unit/year Prior conditions for estimation
_Volume Mﬁiﬁt\&m Volume Midrange High-end
 |(kwh/year) (kWh/year) (kWh/year) o6 25,000 US$ 25,000 and over — US$ 500,000 and over
2005 Baseline 1918 5474 67,023 Mainly blade servers etc. under US$ 500,000 - Mainly mainframe group
' ' ' Mainly UNIX servers etc.
Under US$ 25,000 US$ 25,000 and over — US$ 500,000 and over
- Power consumption per unit under US$ 500,000 - Power consumption per
Baseline | 2,877 10,950 134,046 Willincreaseby 2.5% of 2005 - Power consumption per unit will increase by 6% of
! ! every year unit will increase by 6% of 2005 every year
2025 L2005 everyyear ...
Under US$ 25,000 US$ 25,000 and over — USS$ 500,000 and over
. - Power consumption will under US$ 500,000 - Power consumption will
Innovation| 1,285 4,380 53,618 decrease to 67% of 2005 - Power consumption will decrease to 80% of 2005
decrease to 80% of 2005
"""" B Under US$ 25,000 TUss25000andover - Us§500,000andover
- Power consumption per unit  under US$ 500,000 - Power consumption per unit
Baseline | 4076 17,794 217,825 willincrease by 2.5% of 2005 - Power consumption per willincrease by 6% of 2005
every year unit will increase by 6% of everyyear
2050 U 2005 everyyear ...
Under US$ 25,000 US$ 25,000 and over — US$ 500,000 and over
Innovation 1,151 3,285 40,214 -Power consumption will under US$ 500,000 - Power consumption will
decrease to 60% of 2005 - Power consumption will decrease to 60% of 2005
decrease to 60% of 2005

( B8)
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We would like to suggest that EU would promote its effoﬁ
to meet its objective to save 20% of the EU’s energy

consumption compared with projections for 2020 by
advancing the following measures:

1. Improve energy efficiency for manufacturing process
(plant) in ICT sector

(1) Figure out the CO2 emission

(2) Set voluntary target for energy efficiency by
industry

2. CO2 reduction in “use” of ICT products

(1) Set target by industry for promoting
energy efficiency of ICT products
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9.22by IT ICAAT HIRTEN (R#E)

IT contribution for energy saving
in various sectors in society (By IT )

July 2010
GIPC (Green IT Promoation Council)

I. Introduction

Il . Experience in Japan

1. Case of CO2 reduce contribution by utilizing IT
in various sectors

2. Possible future estimation of reduction effect by
utilizing IT in various sectors (by IT) and
improving energy efficiency of IT equipment (of IT)

I . Introduction

IT contributes to an energy-saving society

“IT” has penetrated widely in society and helps improving energy efficiency
in other sectors of which share of CO2 emission is 98% in Japan.

CO2 emission by sector in Japan (FY 2008) ‘

|

‘ CO2 emission in each industry sector in Japan (FY 2008)

/ Others

n

6% % _
Transportatio

Home 20%
14%

m Others
9.2%

Cemen
5.9%
siness Industry Pap:r Steel
19% 33% 6.4% R
Chemical
19.5%

Source: Industrial Structure Council, METI

Source: MOE (Ministry of the Environment)
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Il . Experience in Japan

1. Case of CO2 reduce contribution by utilizing IT
in various sectors

Transportation Online shopping
gy

Industry

Office

All Rights Reserved, Copyright © GIPC

Energy-Saving IT Solutions

IT Solutions IT Solutions
Production | | 'mProving efficiency of lighting, air _ Music and software downloads
conditioning, motors and generators )
Industry process || ___— Ll Rooms ——— .
| Improving production process efficiency | Online shopping
Buildings | BEMS | Use of LED lights for traffic signals
= e =- I e
| RFID tags and distribution systems | ITS
| Paperless offices | Improving fuel efficiency for automobile:
””””” Transport
| Introduction of IT into business | Activi Improving transportation efficiency
" ctivity
Offices | | | s
Rooms | Telework Eco-driving
| Teleconferencing, e-learning SCM (Supply Chain Management)
| Remote medical care, electronic medical records Introduction of renewable energies
,,,,,,,,,, More efficient —_— —
Electronic tenders and applications power generation Use of heat sources
| Buildings | HEMS I Energy Introduction of high-efficiency power
- T e 7 More efficient || transmission and transformer systems
Households Rooms | Electronic money | power e
L fransmission || ver system control
upper right) | Electronic publishing and paper | 4

All Rights Reserved, Copyright © GIPC
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Evaluation Method for IT Solutions

Conversion of plural factors into CO, emission

Resource

consumption Use of paper (documents) and CD etc.

Human

movement Movement by train, bus and car etc.

Goods

transportation Transportation by truck and train etc.

Office space Space for person and IT equipment etc.

Calculation of CO, emission before
and after
introduction of IT solution

Reduction of
CO, emission

Estimation of
CO, emission

Warehouse .

space Keeping documents and goods
IT/Network . )
equipment Electricity for IT/Network equipment
Network data

Data communication using internet etc.

communication

=t
<y

Data base of
environmental load units

Before

After

All Rights Reserved, Copyright © GIPC

Example 1. ITS Vehicle Station

Inefficient operation

= - Wasteful idling
_ A‘_, - Exceeding speed limits
H LY

,f"i«‘ = Sudden acceleration/
deceleration :
* Handwritten daily reports:

==

u—y
o
o

©
o

IS
o

CO, emission (%)
(2]
o

N
o

All Rights Reserved, Copyright © GIPC

Post-inception

& __ Speed, distance, time,

- -%_u‘ etc., recorded as data

= Eco-driving
= Safe driving guidance

CO, emission reduction

19%

O IT/network equipment
O Office space

O People movement

O Object consumption
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2. Possible future estimation of reduction effect by

utilizing IT in various sectors (by IT) and
improving energy efficiency of IT equipment (of IT)

The energy conservation effect is estimated basing upon energy saving
potential and penetration rate of each IT solution in a given year.

. Possible
CO2 reduction | _ Effect per x .
= maximum
by IT one solution . .
introduction

x Penetration

rate

*Possible maximum
introduction can be
estimated basing upon
GDP and population.

All Rights Reserved, Copyright © GIPC

*Penetration rate
can be estimated by
each country.
- developed countries
- middle class countries
- developing countries

CO2 reduction by utilizing IT in various sectors

in 2020 (Japan)

BEMS (building) :

A5,460 kt

TV conference (office) :
A 2,500 kt

Cooperative delivery system
(scm):

A 1,780 kt

P - 4

Tele-work (office) :

HEMS (home) :

- 0

A1,570 kt

A 920 kt

ITS eco-driving :
A 7,300 kt

Electronic health record system:
A270kt

(€02 reduction effect)

Paperless (office):
A140 kt

All Rights Reserved, Copyright © GIPC
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“Green by IT” effect in 2020

Million ton-CO2/year

2020 2020
Sector Major solutions GIT effect GIT effect
(Japan) (Worldwide)
- High-performance boiler,
energy efficient facilities
Industry ~Energy management, 7~14 140~276
energy conservation business, etc.
*BEMS (Buildings Energy Management System) 9~18
Business | -Tele-work, TV conference, paperless office (including other 122~239
sectors)
*HEMS (home energy management system
including digital home appliances) 16~32
Home = On-line shopping, electronic contents (including other 200~393
*Introduction of renewable energy, Smart Grid sectors)
*Improvement of fuel efficiency for automobiles
Transpor- | «ITS(ETC, VICS), Eco-drive 36~73 1,578~
tation -Improvement of efficiency of distribution (including other 3'101
(SCM *Improvement of loading ratio, etc.) SCETS)
2,041~
TOTAL 68~137 ’
4,009

All Rights Reserved, Copyright © GIPC

Reduction effect by utilizing IT for society (by IT)
and improving energy efficiency of IT equipment (of IT)

Worldwide, “energy efficient IT equipment” and “IT utilization for society” will be
potentially capable of reducing 13,000 billion kWh electricity consumption in 2025.

Electricity equivalent
(100million kWh)
60000

Worldwide Energy-saving of IT equipment

40000

1,900 billion kwh (0.38~0.76 hillion ton-C

D2) reduction

20000

—20000

2006 2010 2015

2020 2025

—40000

—60000

—80000

—100000

—120000

Source: METI

IT contribution to reduce
energy consumption

11,000 billion kWh (2.2~4.4 billion ton-C02) reduction
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Electricity
consumption
of IT equipment
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—HTITICL DB INEEITLICTH A TEY, FFZ, REOY—"ERET LT —F X
N ééj(fcﬁaajj%{ﬁg’b TR OHEEDEAEIML TR Y, #ERERIED IE DB A
5, T DT FVX—ghEMEEED CO2 e EOHIRT 5 Z EREH Lo T
Do

TR ONEEEED D T-OIIE, T — X X ONEMEE EEVICTHET 5
ERbbH, ZTo LI, T*‘&‘E/&@iZ\/VﬂF“Qﬁ@%%b?‘?M‘%}: L C. Power Usage
Effectiveness (PUE) NIA<FBEISILTWD, LInL, T —H B XD RLX—HEHRD
WEITIZ, 772V T 4 ORI T — 2B ZND T SO BB O &2 EB$ 5 =
EWMETHY, 77V VT 4 DTRVF—HREMND PUEFRIEOH TII A0 TH D,

ZZ T, 7V — AT #etel a2 (Green IT Promotion Council  (GIPC)) Tik, T—# %
YEABEO TR X —hEIERKDOTH LWEIE L LT, Datacenter Performance Per Energy
(DPPE) %5t - #2848 L7z, DPPE (%, 77&9?4@z*»¥~%$%§¢ﬂ£%@@b
TWDIED, 1T ERORILEZRTHIEL S ENTEBY, T — ¥t XIZLbarta—
74/7#HEZ£¢@%¢%%¢%E%%k@Of“éoit\k%ﬁ%%@@ﬁ%%
ﬁ8®7v~yi$w¥~@ﬂ%$%ﬁ%énéi5’ﬁofw%>DWE%mwézkf\
T—HB A REFEBLIOZORAFIL, T X XORMBLIRITHSRLED T —
&ﬁy&é%@@$ﬁ%gﬁﬁtﬁﬁﬁé_kﬂfé BT DU, BIERAY IR E
DR AL LT, B2 =SS N 235 2 E BRI R E TV D,

F 72, GIPC TIIHAE, K[E The Green Grid 72 C[ENA O BIEMK & FRFNZ X D 72285
T2 O WE LT 2 OICHNRIEE L 357201, DPPE DA
MMEzED TN D,

ZOXOIRERAERER, RFEETIE, R—OFRAETEYNTREZIT O T2 D ORIETA
NIA BB LTz, RITA KT A4 OHEBIX, DPPEIZOWTEFZRD, FEEOT —X
YU HIZB O THIEZIT 5 OB DPPE OJIEHIEB LUOHME D EEZRTZ L Th
Do
DPPE (THI 72 ICRESNTAFETH Y | 5% FREENH T 2R 5, 207D,
LIFD2 maxBiEE Lz,
(1) FEDdH % FRIEDMT
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T =AU ORI TE DEINED L HIRE L L TOME 2 B L7,
(2) BENRPETIEORSR

T2 A OERBICEDETCHRENLRMESGIEZRE L, AIRERRY | BEfFRE 2
AL THECTE 2 HFXAHE L, £7o. 2010 FEICHEM L MERKFEFEABL T, if
AR LT,
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2. DPPE L HIEH A KT A v DN

2.1 DPPE &Y J154Z
DPPE (Datacenter Performance Per Energy) (%, 7 — %t X DEEZRNLX—HT-0D D
HPEMERTIEE CH D, T78bb, DPPE= (F—X B ZOEER) | (HE=FRLF

*)T&éo?—&?V&@%E%ﬁi@%%i*w¥~®MI%%*iﬁé%%ﬁ%6
D, ZHBIE, T EEROBIROMER OWER E, T —F B 2D/ LI EBITH =1L
X—hROIEE) L HE T _XEThHDH, £2CT, T—F B XD 4 O>ORFEOY 7 IEE%L
Efe LT,
# 2.2-1: DPPE MR T 2 Y 7 16i%
S ] PO )
T R4 7 0 LT
ITEU = IT HEERORHER T L — | T #HEORhRAEH : 2>V
(IT Equipment (EHEHE) AIT B0k | VFr—ra v, IS IC X
Utilization) EREET VX — (EME | O BRERN L e BRI
1) HIBUZ 55 6
ITEE = IT B DR ERRES (ER) | KV EZ R LF—PEED RV
(IT Equipment T B ORERMAFR (8 | ITHEIFOEANIIE DD,
Energy Efficiency) | ¥ /)

PUE

(Power Usage

Y T Tt Sl B
JLR— (EH) 1T R0

SR OB, BIRL R
ORI, B IREE A F

(Green Energy
Coefficient)

)t - e EART LT )
XD =R ¥ —DFA &
() /T—2Er XDk
T XL — (EH)

Effectiveness) HE T x L — (SEH) A LTkkx 2 TR EICED
77 UT 4 DT R —H]
TIZE5 D 5,

GEC = 7V —rEAOLR— (KB | KBDCRE, BARE, K

REEDT Y — TR F—
DIEEIEE DR E &R HICE
LORAR

4 SOFREITEU,

2R/ IN

1 SOFRFEDE = R TIMN,

ITEE. PUE, GEC)I%, 4 FEOMSE L7- B =B L-b DT
LOFEFRIZ B2 KT Z LB K ICEF ST

W5, ZOIH, TNENOEFITIEEE LTSN LEEWGT B ARETH 5,
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DPPE X260V 7RO, T72bb
DPPE = f (ITEU, ITEE, PUE , GEC)
ERFTENTED, BAEMIZIX
DPPE = ITEU X ITEE X(1/PUE) X 1,/ (1—GEC)
TERT,

ITEU (X, T—Z B2 XD IT B2 ONFHEHOIETH D, IT N2 BE L TWn
RNT—Z A TIXITEU=0 & 720 (1T #4523 100% 7 VB L Tns 75— 48 4T
X, ITEU=1 L 725,

ITEE L. 7T — B X O T HEROBHEREN EHE =XV X —ORE2RTHEIETH D,
BIRNFX—ZREA TOINT IR BEATNITDI1TE, REREL D,

PUEIX, 773U T A DRV F =R RERTHETH DL, 77 VT 4 ICBITHHE
THNF—DEGEHIET DIZE LICESE/NESVMEE 2D,

GEC IZ RGN ESLESIEEEIREIND, T—F B FANTHEIN CO2 &%
ELRNWT Y =2 FXF—DFHZEOCT E REREE R D,

INHD 4SO (PUE OAWH) HNREL 8D &, FHUTHRA > TDPPE K& <
2L EIICERSNTWD, DPPE X, T— XU XICBITHHT ) —r o X—b
DDOEFERLEERIND,

T3tV ERDIRILF—EEZEDH DI

BiE RIE[COSLL, FRATRea T — 2 2 DIEA
T—REUARDITHEZRD T—AEUADEED
HEIRLE—ZRLT HEIXRILX—EHELT
25 BALITHRE TRLE —BNE D BN 23 ; EEERRLEE
RAMETHED ITHBREEATS I#lb# —HEREHST T)-VENTERZS
1 Il 1 1
ITEU ITEE PUE GEC
*E‘*;—ﬁ IT Equipment IT Equipment Power Usage Green Energy
Utilization Energy Efficiency Effectiveness Coefficient

DPPE=IT s OB#I= (ITEU) XIT s8] (ITEE) X T —# & ¥ %% (1/PUE)
X7V —r g ¥— (1 (1-GEC))

2.2-1 : DPPE D&k
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2.2 ITEU (IT Equipment Utilization) DEZE

ITEU 1%, BTERYZR IT Has ORE ) & B 72 < IR T D A8 bl . A~ L— = U Hidf
ICEDBEZFOEENERT, LELEIND IT BENICRA - 2B OB % MEK 7 < FIIH
THZLIZRY, RET DT EHROHIRZMR T,

ITEU 1%, AR IT SR OMEREZ ENZITADNME> T D NERIAT LD TH D, =
DID, = "BEESERD L 9 e FEMERE L ERMEROLZ, h—/N AL —Y Ry FY
— VKRR, TOMBEIRR E 2 TO T HEIZHOW TR TEY T2 ¢ nEE LY, Lx
L. 2TO IT & O OWTEBERLZNET S Z LITRETH L, 22T RBFEEE L
T NTHEBORFZHENE L REKRBHIREOL 2HHT 5, 8 b, MBROBERN
EOE CERE N BITERENEISE S EBZZALNINLTHD,

ITEU=IT B2 DM — %L F — (M) [kWh]/ 1T #EEs DR ER N E = L X — (EK)
[KWh]

ITEU OFFEXGIL, —3 A ML —U 0 Ry MU —7 88, TOMBEN L2548
TOITHERTH D, FHEFBEIRE TR SN TV D IT #EE, ITEU OFFEERHCAET
b5, —T, BREILREDO R Z ST, 7T A RAVREOEITEE DAL LN
72, fFELZ2nb o L35, EREDEORIEMR., JESRA > ME, PUE ORIEHTE
IZHET S,

(RH551]
IT Bz OS2 X, JEWIM (30 H) H 396,000 kWh Tho7-, —F, HEKE
J1EEE. 1,500 KW X 24 FF[# X 30 H=1,080,000 kWh TdH -7z, ZD L X,
ITEU = 396,000[kWh],~1,080,000[kWh] = 0.367 = 36.7 [%]
L%,

2.3 ITEE (IT Equipment Energy Efficiency) D#ZE

ITEE I3, IT BRI EMEHE ) & 1T BRR OFERE /) ((EFE) TH -l L EET D,
WL 5720 ORI D@V ODEAZ T Z LIC k) | Ao aHfilET o2 & %
BFEL TS, 7= ZOHITiE, ka7, ka2 —E2RREL, FEHTS
TEIINEELE EZ OGNS END TSRO Z 1 7 EDE = R MRED A2y 7 % v
T, HMICHEST 2 k2 RAT 2,
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ITEE = ITHEROREREEIWork] 1T B2 O ERE 11[W]

=77 L.
IT B35 DR EMSHE /I [Work] =a X T (H—/NGEJ[GTOPS]) +BX X (A k L —UHEJI[Ghyte])
+yXX (% hU—7 HE/I[Gbps])

0=7.72[W/GTOPS], B=0.0933[W/Gbyte], y=7.14[W/Gbps]

BIRF R CIE, 1T SR ORER N ZFET 57 0IC 0B e 1T i (h—0 2L
—. F v hT—ZHEZRNW)) OFEN E 1T 3L ¥ —2hR % il T X B [EERAIHE—
SNTFHEPFELRY, LA, HERTIE, = RETHEIN TV D =) LF —HE
HROBEN X v RS TB Y, i ITEE OFEICHW S,

FEAND a, B, yiEx, =3 A ML=V FXv NI EROZNENDEES ZHE
BT LD TH D, F—/SOMBERET), A N L —VOREARE. Xy MU — 7
OBERENZ ERIL L, AR T H72DICNEL R DR TH D,

o 1%, 2005 FFEOFEHER 22— RO =R L X —ZhROWE & BT D, By BIREIEKIZ, 2005
ORISR A N L—Y 3y N — 7ROV — IR0 TH D, Lo -> T,
NT BEEROMERSAREST) 1E, 2005 EDOELJH 2P —N A R L—U 0 Xy U — 7 i
DT FIFX—ZWROMW A EA L LT ONMELYTH D, V—DFH, A FL—TOD
I P U — IR OBE R E LT ITEE 23R L7254, ITEE IX 2005 4EDREHER)
=R AR L=V s Xy U= BERO T VX 2R RIEKRES REKET)
XA E D, a By oy DEIF, XHRT —F B X OHERN RS2 > TH R L T
HAnstold2s,

(PR o, By vy DFFHH]

¥ a, B. yIZLAFDO L H1TkdD iz,
BHEERORENNTE =R EO TNV F —HE DR TERINTWALL T ZMH L7,

# 2.2-2 : B RETRHO DI TV S HE2RRET)

H ) fii%
Fe BOBRIEAE —
2 RL—v AR —
oo kU WS (ZL—F v k) | BERET
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7Y — T HEBHSORE/BR LY, = A FL—Y 2y FU— RO
2005 4EHF SR IT A HEHERY 2R RE ) LI BB &2 TR & Lz, 2B, BENEOFE S DZEH
1T 12009 A2 7 ) — o IT HEE SR E SR E SR EE ) ([T,

F 2.2-3 : 2005 £EHF R OEEREIEE

HEZ) (a) HEET) (b) TRLF—ZhH(alb)
= 36 GTOPS/& 278 W& 0.129 GTOPS/W
A ML= 300 Ghyte/= 28 Wi& 10.7 Ghbyte/W
X BU— 7 R 4.2 Gbps/port 30 Wi/port 0.14 Gbps/W

B8 o, By v IX, EERNRERO XL ROV TH DL ENnD,
P— IR o = 1/0.129=7.72 [W/GTOPS]

A N L—UHEMRE B = 1/10.7 =0.0933[W/Gbyte]

X v NU— 7 MRSy = 1/0.14 =7.14 [W/Gbps]

ITEE OFHETIL, T —X B X EMET 5 ITHRIT, 2TH— A hL—Y X
N — 7 a0 3 FEUC T D, ITEE OFRICHW O D EMES & EMES (£
X R =R L ERRES) FETHEEROTZ a7 Mo LEET 5, #asic ko
T, REHFEHEAIO T WESR TH D, BHLORMRATHL, R EDOBEBTH X n /1l
MHATERWEEREBEZ NS, 70, = A L= Xy NT—ZIZHHEARFA
RRERL® D, 2O LI RIGEITIE. MEKENOEMNRN LR, R, BERK
BT, LREREREDOBREICHER L ITEBORDOEREBE N OGHE2RD 5,

(RH5H1]

BIRERSENZ 0 ZICGRE SN T DO, ITHEGBROREAERTIIZR, =)L F
—HEDETHDL D, TTEREN L FAF—HEDRE AN TH— L X F L
— VOB ERD D,

P— N420[R]. FRIEEES) 209[W], = /L —iH% %)= 0.0016[d [X47]

209[W]/0.0016[MTOPS/W]/1000=131[GTOPS]/&

Z b L=V A2[5B]. BRI EE T 4620[W]. TR /LX—{E% %215 0.025[AAA]

4,620[W]/0.025[Gbyte/W]=184,800[Gbyte]/%

182009 48 7 ) — o T et D A ST E B WG
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Xy MU — 7 R IETRETBEERPRFNT TH L, £2T, Xy FU—7

Beds DRESIIE, T*‘FQ"@{LVC@ YEAREIEE (VA v —AE— RTIEM) TiHELBZ
29,
X MU —7 84[R]. IKRIEETES] 145[W]. WEHE 1[Gbps]. 1 BHT-YD DFR—

24 (9 B4R — i 10/100Mbps 5% E I HE 9%1~r N 1% 1Gbps 7% & Al HE)
10 X0.1[Gbps]+14 X 1[Gbps] = 15[Gbps]/A
INHDITHEEBRORENICEBHEHTELE -G EMWTCITEE #5HH 35 Z &N T
x5,
ITEE=(7.72[W/GTOPS] X 130[GTOPS] X 420[ 5]
+0.0933[W/Gbyte] X 184,800[Gbyte] X 42[ 5]
+7.14[W/Gbps] X 15[Gbps] X 84[&])
//(209[W] X 420[ 5]+ 4,620[W] X 42[ 5]+ 145[w] X 84[5])
=3.98

2.4 PUE (Power Usage Effectiveness) D#IE

PUE % 2007 4 *l@l%f%éTmm%mmdﬁmnﬂm@ RBLIT—FE
B AE R DIRETH D, &ﬁ/?@I$W%H%4%@5 ZHEM - HEES

HZENTE, izw%~@¢&%®%£ﬁ@ﬂm%ﬂ%zﬁéo

TGG TIET —# o ¥ OMIEEEINIKT 2 1T OB E I TERINLID, KA

A RTA4 U TEBHUNOZF VX —J{EME L, PUE 27 — 4 & v ¥ ORIEE TR L

— % IT PR ORMEE = F X —CH s - L HEFK LT,

PUE = 7—%t o ¥ DHET XL F—[GI/IT B DiiHE = 3 /L% —[G]]
PUE [NV NEVIEE TRV F—hRNB N & 2R,

V1.0 LLEOEME L 70 b, BUEN 1.0 IEWEETF—2 o X O X VX —R TR

AN
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X— L HNEZH— L TR TIRERD D720, TR —OFEMNIX[CI 2T 5,
[KWh] & [GI]DHSHIZIZLA T 2%,

1[kWh]=0.0036[GJ]

B O = 3L X —JRO[GIMRR 1L, B =R EMATHARIERSE 1 (55 4 &BR) 12
REND =X —FEPIREEAEE WD, (A& 1K)
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Vxxrl—ary) o)) KETOENEE L, BEXLEEIZLOIRAZEBE LRV,

RA T, BHUSNDOZFLF—IZONTIE, TOBRENEE &S D = RV X — %23 HE
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(4) 1T s OREE = RLX —BORERA >k
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2.6 DPPE (Data Center Performance per Energy) D#IE
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4.2 2011 &£ 2 A EMEES:E (Global Harmonization of Data Center Energy Efficiency
Measurements and Metrics)
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Global Harmonization of Data Centor Energy Efficiency
Measurements and Metrics
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Harmonizing Global Metrics for Data Center Energy Efficiency
T2 DTFNF =TT 2RO MOV T

Global Taskforce Reaches Agreement on Measurement Protocols for PUE — Continues
Discussion of Additional Energy Efficiency Metrics

February 28th, 2011

R X A7 7 4 — A%, PUEORIEHIEZODWTEEICET S L &g,
BN 72 = 3LV — BRI BT D akim 2 ke T2
20114E2 H 28 H

The data center has become an increasingly important part of most business operations in the
twenty-first century. With escalating demand and rising energy prices, it is essential for the
owners and operators of these mission critical facilities to assess and improve their performance
with energy efficiency metrics. However, even with the global presence of many companies,
these metrics are often not applied consistently at a global level.

To address these inconsistencies, a group of global leaders has been meeting regularly to agree
on standard approaches and reporting conventions for key energy efficiency metrics. These
organizations are: U.S. Department of Energy’s Save Energy Now and Federal Energy
Management Programs, U.S. Environmental Protection Agency’s ENERGY STAR Program,
European Commission Joint Research Center Data Centers Code of Conduct, Japan’s Ministry of
Economy, Trade and Industry, Japan’s Green IT Promotion Council, and The Green Grid.

A joint statement in February 2010 highlighted goals and guiding principles for collaboration. In
the past year, this work has been expanded to provide greater detail on measurement guidelines
and next steps to help bring superior IT productivity metrics to the market. This current
document reflects agreements reached as of February 28th, 2011. The group intends to continue
collaboration as an ongoing effort to improve Data Center Energy efficiency and Green House
Gas Emission efficiencies.
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Goal

Share global lessons and practices with an objective of arriving at a set of metrics, indices, and
measurement protocols which can be formally endorsed or adopted by each participant
organization to improve data center energy efficiency globally. This includes the following
specific goals:

1. Identify an initial set of metrics

2. Define each metric

3. Define the process for measurement of each metric

4. Establish on-going dialog for development of additional metrics
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Desired Outcomes
There are several desired outcomes of the Taskforce’s activities.

Outcome (1) — Effective energy efficiency metrics that measure the actual IT work output of the
data center compared to actual energy consumption. It is of note that in the
process to define IT work output, the following interim measurements are being
defined and/or validated:

Outcome (1.a) — IT — Measure the potential IT work output compared to expected
energy consumption; and measure operational utilization of IT
Equipment.

Outcome (1b) — Data center facility and infrastructure — Measure the data center
infrastructure and efficiency (Power Usage Effectiveness - PUE)

Outcome (2) — Measure renewable energy technologies and re-use of energy to reduce carbon.
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Guiding Principles

It is recommended by all that the development of metrics to address Outcomes (1.a), (1.b), and
(2), should form a holistic framework to address all aspects of the above desired outcomes.

The Taskforce has finalized discussions and agreed on the following:

Outcome (1.b) — It is recommended that data centers begin to measure PUE according to these
principles:

e PUE using source energy is the preferred energy efficiency metric. PUE is a
measurement of the total energy of the data center divided by the IT energy
consumption

e The industry should improve the IT measurement capabilities to ultimately enable
taking the measurement directly at the IT load (e.g. servers, storage, networking, etc.)
The recommendation is to measure the IT energy at the output of the PDU. At a
minimum IT energy measurements should be measured at the output of the UPS.

e For a data center, total energy measurement should include all energy sources at the
point of utility handoff. Total energy should include all cooling, lighting, and support
infrastructure, in addition to IT load.

e Additional detail on measurement guidelines have been added in Appendix A for
PUE measurements. The additional detail provides guidelines specific to equitable
measurements of PUE with various designs; using multiple energy inputs (including
renewable energy), on-site generation, and re-use of energy.
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The Taskforce is in agreement on the following concepts, as an interim step toward the desired
Outcomes.

Outcome (1.a) — As noted in the desired outcomes, metrics in this area need to address both the
potential capability of the IT equipment and the efficiency of which it is
employed.

Outcome (2) — As noted in the desired outcomes, metrics in this area need to address on-site
generation efficiencies (including renewable energy), re-use of energy, and
carbon emissions at the data center site.
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Progress to Date and Next Steps

Specific to the holistic framework being sought by the Taskforce, several approaches are
currently being evaluated:
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e Asingle metric to evaluate overall data center efficiency (one such approach is DPPE:
http://www.greenit-pc.jp/topics/release/pdf/dppe_e 20100315.pdf)

¢ A multi-parameter framework to evaluate overall data center efficiency (one such
approach is The Green Grid Productivity Indicator:
http://www.thegreengrid.org/en/Global/Content/white-papers/TGG-Productivity-
Indicator)

Other approaches will be evaluated as they are suggested or identified.
Specific to the Desired Outcomes:

Outcome (1) — Measure the actual IT work output of the data center compared to actual energy
consumption. At this time the Taskforce is primarily focusing on Outcome (1.a).

Outcome (1.a) — IT — Measure the potential IT work output compared to expected energy
consumption; and measure operational utilization of IT Equipment. Over this
past year the Taskforce has reviewed the following metrics and continues to
evaluate their applicability through industry trials:

e IT Equipment Efficiency (ITEE) & IT Equipment Usage (ITEU). For
further details see the published GIPC material: http://www.greenit-
pc.jp/topics/release/pdf/dppe e 20100315.pdf

o Data Center Energy Productivity (DCeP) Proxies, Bits per kwh Proxy, CPU
Utilization Proxies, OS instance Proxy. For further details see The Green
Grid published material:
http://www.thegreengrid.org/en/Global/Content/white-
papers/Productivity%20Proxy%20Proposals%20Feedback%20Interim%20R
esults

Outcome (1.b) — Data center facility and infrastructure — Measure the data center infrastructure
and efficiency (PUE). With the above revised guiding principles, there are no
further outstanding PUE related items for discussion at this time.

Outcome (2) — Measure renewable energy technologies and re-use of energy to reduce carbon.
Over this past year the Taskforce has begun to review the following metrics.
Further work is required to provide guiding principles in this area. The taskforce
is working toward new metrics and at this time the following are the metrics
under review:

o Energy Reuse Effectiveness (ERE). For further details see The Green Grid
published material: http://www.thegreengrid.org/en/Global/Content/white-
papers/ERE

e Carbon Usage Effectiveness (CUE). For further details see The Green Grid
published material: http://www.thegreengrid.org/en/Global/Content/white-
papers/Carbon_Usage Effectiveness White Paper
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¢ On-site Energy Generation Efficiency (OGE) and Energy Carbon Intensity
(ECI). For further details see the published GIPC material:
http://www.greenit-pc.jp/topics/release/pdf/dppe_e 20110222.pdf
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® RFEF|HIZA%hE(Carbon Usage Effectiveness, CUE) , B2 5E#lE 7V —> 7'V v RIZk
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This guidance is meant to provide a status update for the Taskforce’s desired outcomes and to
help drive a common understanding of energy efficiency metrics. With continued dialog and
additional input by a variety of stakeholders, this guidance will be refined and expanded to
maximize its impact on both energy consumption and operational efficiency. There is significant
interest and work among the bodies represented to proceed with globally accepted metrics and
measurement protocols, providing guidance to range from minimum recommendations to best
practices.

The Taskforce has met in the U.S., Italy, and Japan and has recently celebrated two years of
collaboration. The Taskforce has confirmed to continue the discussion and collaboration around
these metrics toward global harmonization of metrics for data center energy efficiency.
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Participating Organizations
Each organization is represented on the Taskforce, which convenes regularly to advance the

progress of the group. A full group of participants from each organization continues to meet in
person every 6 to 12 months, as the Taskforce feels it is appropriate based on progress.
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For further details, please contact:

The Green Grid: gdcmetrics@lists.thegreengrid.org

U.S. Department of Energy Save Energy Now Program:
http://wwwl1.eere.energy.gov/industry/datacenters/contacts.html

U.S. Environmental Protection Agency’s ENERGY STAR Program:
www.energystar.gov/datacenters

European Commission — Joint Research Centre:
http://re.jrc.ec.europa.eu/energyefficiency/html/standby initiative data centers.htm
Ministry of Economy, Trade, and Industry: http://www.meti.go.jp/english/index.html
Green IT Promotion Council: http://www.greenit-pc.jp
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