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WE Rz #H— A EEEHEAK (information and communication technologies, ICT) Y & 3 & B LA K
MERNHE, BAECR AR RAKEARIERKES. ICT ATILE B &R, &£
B A AT W RE R HE, TR AR R A AT AL B B HE AR, R R RGBT AT W AR B B R AR, A CET
ICT e AT RBAESR, B AN E 2 2 E KRNI, (£ 485 . (enable carbon reduction
ratio, ECRR) F1{# #E 1% 5 & 2 (enable carbon reduction coefficient, ECRC) VA K A8 KLt & & 74T 77 i%,
F TP e ey E IR BB HERR. AXAR TR BERAN S FHEXT, £ETZL2 571t
& (secure multi-party computation, SMPC) £ %, # W (R #7 & 7 2 I AL By B s T 77 k. K
XA EPRER, TREFERE . AL, X BT 4847 77 ik 10 1 E A B o SR

XiiE  ICT fae, R EMTE, RARY, 244 BB ED, FalK 2%

1 5|8

o FERRHE IR T B ER R AR I FEE R 3R, X IABE L A M 5 B AT P B IR S 54kl
AR B, 75 EE A D BRHERL, g AR R B [ T T R R R AR T 20125 4 H 2 H
feH, 15 BRI EHAR (information and communication technologies, ICT) [FRFEE & Jé A EE KM ek /b i
A (= AACER) BIHERG AR SUEAR R 5Tk Y. H TR 2 E X 94 5| AT LE S
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FEARZATI A, ICT ATk BB HE S 4 BOR Eu ). A4 A B E X Geit = Be VR £, SR FHBUR RIS
AL 12 2 (intergovernmental panel on climate change, IPCC) 1§ ¥/ HikiH & ICT 7ML E
FRRRHFI, 2012~2017 4F [ ICT A7 ARHF A 8225 TG 2 13761 T30, FKIE N 61%, 2B
ATz A P 2019 AL AN W i & SRS S AR E R 0.48% B4 BRI, Il fig vk 1CT
AT A B HE TR B R R PR Bk, b, # 3lae 5 AT Mk B RsCHE RO 2 B # Bl 5 AT Ik (1) BEFE IR
B2 5] E N AMIT T B RO, BAE 2009 45, BB AROR R AT B B H 4R (IS 1Y)
MES:, 568 TR Sl (5 ST ) Ae Ak el . H A A AR ETBA S8 TR 3 A3 1 e R AR B 5
BT K IR AN BT, B T A SRR, (HE, H ATk S SRR b R s . 50 /R
IGKAN 5G 2 N, BB EAT A RRFE T 2 4k B2, XA AR EAT gt T IR Bk
i, AR WU HIBNBAERFSETT AT . 5 B PN 3l S R ReFEA R, 51— MM 2, BahidE
F AT A e A AT B D BRHE R 20% 2247 B (R, BAAREANIEAE AT LB ICT 1Tk RE
FERT RERERREEHG N, H 2 1 72 B3 A5 48 e AR AT W AT DAAT BB AR HARAT ML R BRI, 3068 T BG4
Fhar SBHRR R R B AT 2R S, T 58 Ok H bR [FRE R AT SEEAME. AT S I B HEsh B s S
A7V 5 % ICT AT MV ARBRIT F A e oA AT M5 BE g HE 0 BV R0 R FH LA

RREFHEH 60% M4z BRIGHEK I H br LR 2 /D08 HE 40% 198 5 5tk B Az ), BAAF B a s R K
WRASE  $ETHREVEF FHRCR S, 2021 FREEFHMA (BB E ), B2 T 2030 4Rl SR 2005 4F
IHE 50%~52% ~ 2050 TR F| “ERHIBC FIBRHE B As 1. Horp ) SEEJCZEE A BN P2 (CTIA)
A5G B BN BRI A, 1T B /36 B 56 Bk isHE H A%, H 7 2021~2025 4, 5G HAKIE
B REEREZIE 30 JTANFRISE TAERAL 7. H fr B E A AR Bk i by b AN, 78 B BRms 4
AN SR S S N PR R B R, 2023 4 4 B, PR ANREMEEREBNMEZRESELH
ITBCA BN R (IS e m b FIARAE R R VR R ) | XUl BT IA% AL A . kS B8k 8s « A Reilig
TEARERFI A A7 MRS SRRl . B SRR S B BRHECE 2 S A SR a7 U Bl B g
ICT CIEAEREIARAT WL S KA R & 7 TH R 35 T EEZAEF. 2018 4F, AFRIERSEEH A MW T
KL T 21.35 A4 A AGBRHRR ), M2 shiE s A & RO 2.2 120, 5 A EREuE &
(19 0.4% 1 ZEAF RERCAR IR R,y 1 — S ARRCHE ARG L7208 15 H S HESCE T 10 75, 2018 4, #
BB HARTE ARV E IS T 14.4 AR LR T H I FIR SRR, L& 5210 AZTHIRRL 191, ax 2 Ha
RARAATHESEE 7000 2 75 7 FBEAE FH— % 4F, Bi0E[E 3250 e cEM e 42 19 4 OL ff
REARARH A BBAE AR 10 FEHUE ST IS 7T, A5 BhBUR ORI, B AR mR o] BN (R R T
[ R EE IR 5 7.

HAT ICT i fe TARE 2 M THF 5 &A7 ML B S A5 BRI AR 1013 Pl i ff PPl %47k
SRR 1213 AR ICT MEATAL B S B BCEAT AR PRAL, 20 ICT (EREHARAT ML BRI HE
R Z AR SE B PP PR AR AN SEBL TV, A SCIRI G B 7 2l 15 4 RE Al AT ML R V3 HE ) S VPl 73,
BN A GO FER B IP AR . SiH I NE R SEIERIE RG], &2k, fEIA Y R HEP R iR 5
EACPHEHEZIEA b, 3R M — G MR EAC VA HEZR, FR Bl 7 P~ BE NS S il BE IR ARSCR 1 B
b, B, f a2 it N TR R MRS, S IR B B ALK TCT A RE BRI HE PR 75
%, Al JEE AN R AR A R % B BRAA KO (S Se DU RERR R EAY . fea, BEREEhIE
BERAEE, P HEETRARLE ICT {3 R8T RERS R 5 5, AR R REAE IR, 5E T IR IEAR N &
VRAl, WRAIE T AT AR B 2.
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2 MxXIfE

H AT ICT A e HARAT W AR I3 HEAR O LAE 32 ZAEHLE ICT MR S AT L T RE FIPRAS EOAR.

ICT fERERATUAYTIRERIAR. SCHR [14] A ICT fi AER BE S ST REJRHE, FI A A2 o
ZRRNGETH EAEROAR, A7 2RI 22 52 27 B3k v s I 80 SR [15] 42— MR IRMLE B = Y ik
PG, Bk R A Sx I IR e B R IR 55 AR S LA AR S5 sl A AR T ik, AR RC I 1 B
AUEA; SCHR [16] B2 — IR VPG R S, B @ A BT MBI 2, 5 SR i 5515 B 5385
OB AT LU, DA AR SR WU B R PP AL, JEXRR AL R VP A BEAT IS AR BP0, x4l
AR BB CREAT PR I, A AR P B B AL DR [ e S B2, H AT ICT e HARAT b
JIToRIA; SCHR [17] B0 R Sl vl 6 D Jer By A 4 [ I i e A e RA 22 4 7 THT ) ) AT 8 445 7 e
G, (B SR Al 1) Hcahs R ) R ) AT

ICT fERe & T MR HETAL. # SCERE ICT M RGP & AT LAY RERE. STk (18] #Hx
MRERAL, FeF R SIRAE bl X A o7 7 IRRR R R BLARSE; SCHR [19] 32 7 M TR I RS
THERHAEI R L, B A IR - IR « T PRRR LU R e 55, PH o IR 55 28 SR BUEICHE AR 48 24
a0 BB AR, PRI R 5 R AR BRSO BRER; STHR [20] ARG BAB AR AR AL M & LA, T
RO AR AR A TS5, SEBILH 0 3R G P BRHIE TSR T 8 e R R i A7y (0 A e e TR AT IO i
BE AT LT BE R & FhPPAL T AR L (EAIX B8 —hritE, HORZ HF BB G 1T E & i
IR B, R R JC £ A5 B0 BN A S MHE I, S EOP A ROR A e 8.

3 ICT fERERIBEFR LT
AT ICT (ERERIRHFPEAGHESE, $2th ICT M REKHRE B HrdRbr, Jhen th B 57572

3.1 fEREREHEE LT HESE

B 1oy (T 5G-A/6G JokIBAE RS REIRHE B BRI 57 1 B A5 ) PY rpig i) T R A RS
IRHEVEASHEZE, X TC 2815 AR e B HAAT ML AT ERHR U RCR VPG B0 17 5% 2R R =TT, 4
My BRI AN E R, Hb, B Ry kSR A B AR AR, I E R AR E B R SS,
BRA I A SR A RE IR 5%, BE— P PR AL B mcHE. MAZHESE R LA H, # 3lil 5 (F seak jsHEd 1 o
IR S T ARl IS ETRE  BERR —= ASHE AR b, ARt B B RE AT S 10T
HEBC, B T SR O eI R P FH B0 4% 0 e 2 i o SRR HE I, 1032 78 7 SR AP LA R ol 3 B A S e
HECE. PRI, A e el A R R B A B AR SR I I R

Cvr,ne = CVr,e - Cf - CR7 (1)

Hr, G FoRAAERE RIBRHRBOR D> 55 O R Lo 10 4 A dn W CR:, A48 ICT B& Al
BRI A2 s A AR IR Cr R OERRHFCE, BT ICT & Al
BRI GIN T2 S5 550 80 R B Mo HIF T

EIRHESONAERERR IR AR A R L TR S5, (H3N (1) IEABE VRAN S B RE R AR 1T /1 S5 RERL
R, RIS Z 2 75 T 4R 3 5 2R, ARSCHE 3.2 /AN BTE 1 R AG RS AT R R ROR A RE(R I E
EOMTIEAR, JF R AR E B B 5.
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@ Electronic equipment d%
Y — 11—
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T Enable carbon reduction
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Materials ’ 1)
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Use

1 ICT feRedvRmHRTAIESR

Figure 1 Framework for valuing carbon emission reduction through ICT enablement

3.2 [ERERBIERIER

HAT ICT 47 ML AU - PPN 4R AR B 00 ICT HRAEMEREACR S ICT H S BcFBCz At

I
K22 HAMARA IR
C—-C,
Cicr '

€ =

(2)

o, ¢ FoR M AERERT SR AR, RISRIE T 5 A4 77 i R 1 s B HE iU O Ron b AH 8 5 (1 8
BrRHEBCE:, BISRIE T AR = i B A B B I B HR R, Cror R fiifeid B ICT HoAR ™ A ik
.

A CUE W PR FE bR o] 7 WA S Bl AL asicli S8R S TCT Bl (B B Ee s 0% &, ml i ful i &
2 I 28 BXOE A5 12 B p B Re B R cHE DT k. (EAS B2, iR AR S WA B HE e A, i ARl S B A A
RE R IR 28R B 3 A LB A A RE AR Uk HEVE: 7. DR AR TR AT b & [A) — A7l P A ) il 466 %) i
A B AR 22 AR K, AR PP FR bR AN BE 70 42 S B tH 7% 2@ 45 A8 Re e JaHExS T-A7 B AR A HE
TP RS 2 1R SE PR B B R BRI, ASSCHE H AR AE TCT {3 B S AR 52 M R FE Aok AL VT
MR, o b B A e 7 B TE BRI HE S R L.

B, 5 1 MR RRIEEKLE (enable carbon reduction ratio) ¢, H [ & & Al 1) AF B L Jski
5, RIS SR A RN ISR ACR,, 18 FH TPl (s RE AT S Aol B S 0k ORI 5, BaRiE N

c-c.
(=~ (3)

ATLLVE H, ¢ BUETERE N (0, 1), ¢ MEBEGET 1, A0 F {3 BEIR AR 5.

HIR, 5 2 Mabr 2 5eixIKHE 220 (enable carbon reduction coefficient) 1. n %558 T 4k 1Bk
HEBCE AL Rt R b B P AR BB HET, BRI A R P2 A R B TBCER ARG 160, 25 A e O AV FE IR A
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JRCERTE P IR BRSO BT o5 (R B9, 38 TPl A bR B Sl S B ICT AR e 71, HARIE AN

_ C —Ce
"~ C+Cem + Cop + Cr’

n (4)
HH) Com (embedded carbon emission) 78 REFIT 7 #1154 £ BRASAT B B A B4 Ax v S SRR, G4
A A B dED . BRI RO A BRSO, 12 ORI R IR AL O, Ron BT IR
He, 9B T Al AR 0 2 A5 B ik 55 A BE I BRHE IR, 88 0 BRHEICR IS B R IR At Cr Rom
B RAR, n BUEYEEDY (0, 1), n (EEFEIE T 1, VA 10T BEATRRR A BE o, {3 ek
FECE B R SO, AT ISR VPG Aol F ] Jo 23 5 50 ICT BEATARBRATAE ). 14, e lb sidTlk
H T AT MR s AL AE BRI, AR I e 2 A5 BEAT 7 RE g HE N ek o LUK, T 3 4k — &
AV AT ML AT AT BN

3.3 fERERRmHHEIRNEEITHITIZ

AR 3.1 AN HERRACERAELE T Wl iH55 3.2 AN I PIAN 8 B dabs ¢ Al .

stk A & B FUIZER C. &4/ B Rdlk A IR, 88 C mdalk A #2445
BRSs. B H C Al A $2EIRSS, S A IIEEEBAT. N T b =F MiRASUE &, C #—2AlihE A
FEFFIRITE] Dy RIS, =3 TAEAARES 1 (EREHT), £ERTE] Dy RJF, HTAEARS 2 (fH68)5)2).

ol A: HERERERIERRRE. A iCRMNH S5 i RIS § /NS SERRRERE(E, RIEGERT
[MIREFEIC N EY (energy consumption without enablement) (FA7: £2H.), i € {Dy, D1, Do, ..., Dn_1},]
€{1,2,...,24}, AL HIREFEICA EY (energy consumption with enablement), i € {Dy, D11, Dn2,
L hied{l,2,...,24}.

A FIH Dy ~ Dy_y RIS EY, i € {Dy,D1,Da,...,Dn_1},7 € {1,2,...,24}, flitl Dy
R2ZIGHRERTIAEREME £V, i € {Dn,Dny1,Dnyo,...},j €{1,2,...,24}.

PR, e

B = B - B o)

R UATHS A RE AR I RERERIIR D B B i € {Dy, Dny1, Dnaa, -} 50 € {1,2,..., 24}, B A AT BR
HEBUA 79245 2] EY Xt A3 REHT 5 IR BRHE O B O, (FAAT: kgCOy).

RER B: WHEIMEFERERENEE S ERAME. iC 1ICT BAMBRA ., 4. &,
S e RIS IIRIFBCA A = {1, s, ..., a6} (B47: kgCO,), ICT WA IIME Ay T /N
a1, o, ag, a5, ap & ICT BWAFFIAREF AP, 8. 47 R BcHE O 15 1 B e HET
[ 5 B g A2 ICT e IR BRI, RS a4l A, e AR AN S R V5

TSI TCT ¥ 3 BURT AL (8] 1 Y BRHEBON Com (HMA7: kgCO2) (AU, HLA7 I ] W] LA
FeAR/ N B R, ASSCEUE RN, AT TSR

a1+a2+a3+a5+a6
T .

1) AR EBRAIIN kgCOo, WG —HFHAMERAL, o, £H.

2) BEARRE A SR, FRA T4 RIS 8] () 2 BE SR v E B, mT LR B0t B4 /N i) R e R 4, B m] AT — R RAE e R4
S5 38 AT A B TR 20 B, (LA N s T A8 R P B0 el 0 221 B T 5, b ik B S A /N 4o e R B, B
N ICT % 4% 5 2500 B A7 B 8] PO HE TS~ 35 B B /N 3% B A i) 20 B AT 02 3 DA R /NS D) 8 Sk v B, [ B i ) 220) 3
?J?;/J\é\%”ﬂﬂzﬁ, DRI B TR Z B RN, Bean 1 s, WP 4RSS 1y 58 SE B0 R v, HITH VAR G, & TR E R (A
K.

Cetn = (6)
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ZER C: HEZER @ RMERRSSBEERRFIMNMEEE. ML MERKN, 5k
B HE U 32 EORIE T b O SR g Mk it L kot S 4l B RAR far (5 8, AT EL A B ik 1) e
HETBC, T Heae R X 2% 1 2 i SR AR R AR 55400 K LA, PRI SO AR 8 Jk ki Rl 55 D i e
a (FEHAL), R — I 2L LA 5 B 5 W A R 2 b BEuh i SEDIFEIC N F (B0 W), Ak 55 Fidi
HEFMFE v ) ST D, BRBHE E A LT EE: o/, 89 M F(a), i € {Dn,Dnt1,Dnya,...}, 5 €
{1,2,...,24}. Hr o RORZIEIEESS 0 KA j WRDL SRR, 59 RoRizBulife 2 o RE j
T oMb A i ) o vl ST LA, (o) ROkt BB 55 S ar SR AR Y SER D . I o AT
F(a) BURIASRZIE LSS 0 K25 j I TIFE:

Fil = F(a%), (7)
WIS @ RE j WA E B AR Heuh B A B E T 5N
Eflp = 3600 x B9 x F'J. (8)
PR A BHE SR TVE3 8] EfL, W R ICT SBATBHEBUE C2 (%A7: kgCOs).
Li BRTR, 5B 0 RES § IR R AT A
Ciine = Ctle = € = Cile = G}, = Cehn, (9)

b, CU, FeoR ARl A S I T YA RE 00 Bk HEck /M CF 3R V4 BT 18] Py FR) 42 i J SR HE
B, O RN & BN (8] A IR AT BRHECR, O, Fon 51N ICT B4 3 B S I [l fr) Py B ik
TR
i RE 5 BT RE(RER R BCTUFE N
Ccy,
TGyl Ol

" (10)

4 ETz2EZHTERNERRBHDTAERFARIP A

] P 4108 PR 1 i HUIR 2, AN B IR 7 ko H e B A & B L SR, AR E RS
VEJT BT = s, X T VF 2 bk, HReREAH G B 140 2L, 1@ % AN m) S A FF it
. ICT fReRIRHE R A& 7 1278 AL iz B B, S iR 2 % 07 1 B 2L O R,
FINFREORY, AT HEER. (HARET eI VEAL B AR EIR 2, SR R & J7 1 Re s RO A RE 5 Ak
PP EATEAS. Rk, B 70 A B R B FA DRI R, N B B FA CRIP AR 1, 2 A A 1T e JsHR =
VAL RS SR A . = AR ) SRR 52

FEASCE ICT fFReRRcHE b, =38 75 B AT R <0 e, H B 45 4 SR A B HE TBCEiH 25 3 380
FEGHRBEFARE AORAF, DRI FRAT T2 H T — Fh B FA DRI 77 1R R ORUEATE BE B HE VT At 2 Hh 25 7 (R e
e 4.

AL ITIE (secure multi-party computation, SMPC) 125 %5185 70 N SEAEZ . 1
SET7 IR HL A P, AR B HE A, TR BT AT Be ik BRI W, R4S 0 HoA 7 e N Bl H R R 442
BT, AP S AR B0 22 A SMPC S A ) — Rl 2, e i 2 51 HE B 07 IERf G 7
W, ARAE TSR 30 1] 3 L HE BT A7 G oAt 8% 77 i N\ 5500 L 0 BRI L. X A PO I S B A (R .
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’j F0)=C, +C,,

Fix,) FG,)

1mE>

Enterprise

Equipment manufacturer Operator

2 REZFHIFENGHE R HTMAIESR

Figure 2 Enabling carbon reduction assessment framework without third-party assessment agency

Sk, K2 B SO SIS PR BERA PRy IS £ b i3 3 B AR v A S S A (28240 A R Rl E Aol

AL AR B MIZER C #RFWSLTT, b, WH MM LS Con, BERIALIE Cop, MINA

HAs C M Ce, M SMPC 1E=T7 ALK H RBAAEE ) B AR EAEOL T, FERIF A 2 R Bt 2 AT
REBR IR T 5.

ARSI FEAE RERRHE R AL PP At R rh R AL DR Y7 1 3 2 H Ao, B IRZ: 5 =7 I S Se i ANtk 2, 7]
I THSPANERR n A ¢ ARSI HRIE S = J5 IFAE NI B REARAR At I, Ak 76 BE3RAS Com + Clop
(1A, Eaﬁik%ﬁﬁ%%ﬁ%ﬁﬁﬁ C — Ce HKAFE ¢ A, Forp ¢ wriidolk B S8 vH. At RE T, %
& BE R A LT MR Com, Cop, C M Co MIIRIH{H.

A SMPC AR 3L HOR B3 (AR, S T0 58 =07 PR LR A (3 RE BRI HRTA HEZE,
K 2 Bos, M EATE S0, IARNS 5EEH, 84S 5EHE LRI, RGETAS 'ﬁ%
R FH I ) 285 AP S i [ 4 T P SRR . TG 3 = 7 VA LA IO A RE AR PRAS 32 5 oy, BEA8 i 0 <Fb
N Com, BWETK B N Cop, MEEKALFY NPy, =870, RIS SBE RN
MERAF S 5%, P& EREER FAL A, AR RIS B Com + Cop.

BARKYL, PHAEERAFE =R F(2) = fa(z) + fo(z) Al 2 BHEDEUE zem M 2op (Tem # 0,
Top # 0 H Tem # op), HH fo(z) HEETME, fo(2) = Com + arz, WETNRY Com Bt A HFE,
i HATE a1 (a1 # 0) IFORE; FEL fo(2) HIZETME, fi(2) = Cop + brz, BATHE by (b1 #0) IF
TR NAERNIRTT Com + Cop HVE, BERUH fo(rem) M faltop), BERUE fio(2em) A fio(zop);
PIE R 7 I L — T F2em), 53— TR Faop) R ASCUARE BT fa(zop) 75
HIBEN, BERRH fo(ren) 2 FEBEFENGIUN, FEBEER fo(een) 2P FHIZER, BEH
¥ fo(zop) P FEWATIIA. BARB R U E F(Tem) = fol@em) + folzem) H EAEG AN, IZE R
W F(2op) = falop) + fo(wop) FH EAEG AN, MV NFTEN F(2em) M F(2op) KM (11) 31T
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* 1 RieWERERE—TAERE

Table 1 Consumption before and after the enablement of a certain enterprise for one month

Gas consumption (N - m?) Power consumption (kW - h)
Before the digital transformation 19000 27000
After the digital transformation 17000 27000
Difference value 2000 0

F(.I'em) = (Cem + COP) + (al + bl)l‘em7
F(xop) = (Oern + Cop) + (al + bl)mop-

WA FE S 4 35, WAL, 2h 5. AR RIR AR,

£ 15 PR TPEHERIE 2om M 2op BB F(zen) BEERITHT, Fro,) HUEE R
B OFMATAE B R RE N BEARIRIZE R, WA RE o K, SERE b M.

2% OF WETUH fo(zom) 1 falzop), BETHE fo(@em) M fo(zop); WHATTHE fa(zop)
Y EIRIBET, IBE R fy(zem) S L VRT.

B3 P b BEHUE Flran) = fol@em) + folzem) I LA, BERFIE F(u,) =
Fa(op) + folwop) F LAEAE.

8 4% RIR BB (11) B F0) = (Con + Cop), WA F(0) 5L HERBR C, e
R REA B R 3

Crne = C — Co — F(0), (12)
c-c,
=TT F0) (13)

5 MohBfEERERERHRT AR RS

AT B FTHRFRARAVEAL i E R R 261, Hodr, Mk RETR SR A RIRA . ML 28R4, it 2
BRSNS T S A A SRR AR A T AR A B s SIS Re kU HE: i
B Oz A SR e R HE IR 55, MR REVREL AL E LT A, BEREEUE AT R AL, SEERAE REAK AR
WAL
5.1 HIEER

FI PSS REFEEIE EE M RE AT ML REFE (R RTHAER . FEHLE) . fHREE L AEFE (R RIEFEE .
FEHL & BN . BEARRERE . 5 H IR SR IRERE) A2 E R ReFE (RSS2 REHE. Pttt
#E). fHERE ATV REFE RIS IR S IHFEEAFE &, (HASRIFERER S, BN & (&%
AR, B IR aa HE A i R Re IR B A & (AR REFRE), BEIREL LT & R RSS2 THE
FAALE IR o B AL IS I B (ARG5S 22 BEFE), P& M s &1L fE B (BEIEHaEFE).

N A AR R, R 1 OAZANEERERT i — N H RIS RE E AR R B A, FRERT SR
SHTEREREIE D 2000 N - m3, ¥EH 8 AR . BRI R FRA5 5 H 8BRS0 FE 2 AL B & 1 R

3) N - m3 RRFFL QBN — AR SE T RAAARARRR
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RO, B P PSR DI SR O RE FL R UL BT i il — A R R
S H MBI C, K

Cro = 2000 N - m® x 2.1650 kgCO2/N - m® = 4330 kgCO,. (14)

IEE T A FR AL ICT MR%s 3 B REAE = 2 IR &5 28 R AE AN B AL f e #E. = SRR SN ©)
AFEHLPE S AR 7, BARICEE 7B Al BB AL R 8 R RN AUE T, L5 %R
1: 3 Le@lEE s TH R BERD, FBRF o B URUR, SEh R 1 L B IR 3360 NS, AT H
ZARNAE ) 16 A2 I FE R R, DASER X O, 3R 12 SRR R, B A R IR
1200 W. BEAMILDS B2 R BERE 5 IR 55 4518 1T BEFEAH 2, DRI 55 4 L BEAE IR 554 38 4T REFE B I 185

el AL mBEAE th Wy & 20 M B, FEub BEAEAT P ~FIII LI RE (user plane function, UPF) BEFE. 1218 E R
PRAL T L EAERE B A A TR R ZE HLUT (active antenna unit, AAU) FIS A7 T (radio remote
unit, RRU) HIZhZEHE. UPF AEFENE I fhTH3RAGS). Al 42 8] i) A% s 45 1 A W B A0 7= I A v 1) A
AHFE FERR L TRIRSE L AR S, I B O R IE B S G THEARRICE L R TR AR AE,
SH AR A i 3 G 2 RIS A% IR B A BB AR . i AV AE T 1 5 5K 5G R R EET B A%
HEL) 5 MB, Bk, 1% HR & T F AR, HuReMaetedrs >, oT L2,

PRI, 3275 R SR H B R Cop VR IR

~ 1.2kW x 24 h x 30 x 16 x 2

Cop = 5360 x 0.5810 kgCO4/kW - h = 4.78 kgCO,. (15)

5.2 {FREMRIRR
it (2), BRI ICT 47 MbAUs s F IfE R R 50N

| 4330 kgCOy
H30 (3), 1275 P AR AE ALl A A6 B DRtk L
4 k
¢ 330keCOs 4 53y (17)

~ 4330 kgCOy = 2 x 19
X (4), 125 RE R ML AT BRI AR R BN

7 4330 kgCO,
4330 kgCOg + 2 x 19 + 4.78 kgCO,

" = 0.1053. (18)

n 5 R8T Alb R HE TSR AN RE IR Hh B AR BRI, R T AR e R P SR R BR HE B A,
HEMESGE, PG LA LB E 0 ICT BEATIRBRAAE . (EREIREL ¢ WAL B AL RE i ok
FRIBSHE TR N8 73, SE N A R SR A Aolk A SRR B A SCR B, A REIRER AR, n = 0.1053 AN

ZAE R, BRSO AL VR AR ANK, SRR AT HE— DA &, SEELER T 5

4)

5) RARSIHT S R BN 2.1650 kgCO2/N - m3, B KIE T (HEEEIR S HES 2022) .
6) %z GO A HLB A 7, BHREA K, HABETE S IREAT P38 7K P 8RR K
7)
8)

PRIZANY H RS ER R AR S, 1 R A 3 S5k RN .
H T #58 UPF & A 10 Gbps, AR 7 H0CA 20000, S AFEEIT 10 Gbps, BAETIHR N 2020 W.
B A E N H A — AN AT I REAE.
WB/JEE?%O.;BIO kgCO2/kW - h A FL IR 7, SRR T 6 Tt 2022 SR = SR HEER & S AL E S T
QIEA)
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G DU F Bl A5 i e H A AT AR el ) 2 B VEAl: $E AR 7B

¢ =10.53% HUEAF, JREE, £ Com (HriE s KN BEBANR) M Cr (RFBRHE) K IEHEY M
1 A2 ANE RS A L, ST SRS B AL A ICT IR 35 T 3 SO B HE R A X T Al A
AR S BN, RS U B = F 2R 53— J7 1, n = 0.1053 XFRiAEVAE A ICT 4 RE(RAK
(RIRE /72 Bt 2 159, H TSRS HihE P12, J5 8K 5 58 2 R BEAT LLAL D HT.

6 S

AR EERS B AE AT R HABAT WA IRHE & T VPA, SERUE AR J7iE RHI e R AL, B, TR
B eI AL 8 s 5 BT HESLIERE ) R ICT {FReH A AT X THESE AR, 48 tHAE AR
I HE R PP HELE) FE T T S WA BRI AR RUR I AR, L b3 BRI AR R 200 15 g HAd A7k
(1775 BEIRHERE 70, A3 RE Uik L DU I 485 SR A itk 1 el B AEDGE A8 RE AT AR B HE =2 () LA 3 24 AR o 1
&, T T HE B 7 55 V0 PR RS B 48 23 B HE S A 4. LR, B H AR 3 B0 BeoRA 1 48 e Ak eicHE 3 A
VP77, ¥ SMPC B T 84 BrHELEh | Sl il | 1878 0 AR 4 R TE S L 52 % 1 BaRL 30808 114
Sl BTSRRI R AR RE Rk L. 7R SbIEAL ) SERCERBIAE. A TAEX B3l s /i % ICT
{FBEBRIEHEPEAS TAEREAT T BCORIRN BT IL, X 88 R u It e it 7 a8 8%

J& SERIE 5 AT B R I R BE R UEHE I SRR BRAS RN O B AR, AL BRBR Y HE VA T SRR, e
B AE RTS8 (1 S DM SRR Ak AT bt R, P Aot 2k il A
Z G Re HAPAT ML B IR HE AT S o4 IE A5 R G0 Re B IcHE 1 AH AR VR R 15, 2 w5 Re ok ok HIE i R
TESZE T AT ENE. EREAES I & b, BN RT N 7 B b A R R s HE A 1 BB EiE
B WA M =T7 FRR BRI b TR S RS B AR, S B A v
B RE
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Abstract With the rapid development of the new generation of information and communication technologies and
the deployment of new infrastructure, the energy consumption and carbon emissions of wireless communication
have shown a rapid growth trend. The ICT industry, in addition to its own energy conservation and emission
reduction, enables other industries to save energy and emission reduction, which can effectively reduce the carbon
emissions of other industries, and is an important field for future theoretical research and industrial application.
Based on the assessment framework of ICT enablement carbon reduction, this paper proposes two metrics to
quantitatively measure the effect of enablement: enable carbon reduction ratio, enable carbon reduction coefficient,
and the corresponding quantitative analysis method, which are used to evaluate the actual carbon reduction effect
of the enabled enterprise. This paper studies multi-party data sharing that can protect data privacy. Based on
the secure multi-party computation framework, we propose an enabling carbon reduction assessment method to
protect data privacy of all parties. Through practical cases, this paper completes data collection, analysis, and
verification, and demonstrates the effectiveness and practicability of the proposed metrics and methods.

Keywords ICT enablement, quantitative evaluation of carbon reduction, privacy protection, life cycle
assessment of carbon reduction, enable carbon reduction coefficient
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