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Study on the Early Achieving of Carbon Neutrality
in the Information and Communications Industry:
A Possibilities of Decarbonization from the Perspective of Japan’s Data Center

Jin TOYOHARA, Weisheng ZHOU

Abstract

In order to achieve early carbon neutrality in the information and communication industry, it is necessary to
reconsider current policies as they seem insufficient. With the advancement of digitization in the information and
communication industry, energy demand has increased significantly, leading to a substantial rise in the power
consumption of data centers. On the other hand, achieving carbon neutrality by 2050 has a significant impact on
carbon neutrality in the information and communication industry, which is why the target year for achieving carbon
neutrality in this industry has been set at 2040.

As part of the Japanese government's growth strategy for the information and communication industry, two
approaches, namely 'Green by Digital' and 'Green of Digital, have been put forward. However, for companies that
have already made some progress in digital transformation (DX), relying solely on the government's 'Green of
Digital approach may not accelerate the process. Therefore, a third approach, 'Green in Digital, has been proposed.
As one of the means to achieve this, reducing CO, emissions through the use of highly energy-efficient, eco-friendly
data centers has been suggested.

The utilization of energy-efficient data centers can potentially achieve up to a 93% reduction in CO; emissions.
However, achieving early carbon neutrality in the information and communication industry requires a combination of
other measures in addition to this. After analyzing multiple scenarios, it was found that only the IHOH scenario
slightly exceeded the emission reduction target. Nevertheless, there are challenges in the utilization of energy-
efficient data centers, and it is essential to have a proper understanding, workforce development, and the expansion

of IT support services.
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WRIEK 4 OB . 7T K= N—D T )L F -5
ERIHEED®R S X % 67% HIRIZ, $hERMICED &5
HY AT 2OMEHIZL 5 11% Hlikz A&bEs e, G5
TT78% DHIE 2 bo Fhoy BERNAIN=AT — )b
7T FEEENARHLTWDLED ., 100% FA T HEL

85, MBRE. AB
F—INvITY S

777 )

20214 (n=1,753)
20204 (n=1,593)

®5 [777FH—EXOFAARER]
() BB (2022) (471 4 ERTHDIE ).

S YD REEE TONEL

FoTILTRED 759K kD
ITBERBIZ A NS ITEERBICHND
CO2#HE CO2#HiE

‘é 51211
100% BAFRIRILF—ZFHEL 55,

15% 5
100% 351:15% BIEATRETHY . 5RY 7% &4 D

ANVF—ERFETEEAE, COHiEE 512 15%
HIET &, AT I3% HIMTE 2 LHENT %,

720 K 93% O CO, B mHIRASTIRE?E &\ ) #E
k. HLETEIA VAT LA ZDT T 7 57 FICEAT
THHIRCTH D, VAT LT —FT 0 Fv—% 257K
P—EREDETREILT 5 L. Ll EOBIHEI
DO REMED T B0 BARN 2 FHICO W THIARIIZED
AT—=TNTH D720, JOMET —< Tk 3 %,

013 FEDOENT— ¥ v ¥ — 2B 5EMINEED
123TWh(IDC Japan, 2014 F5i4) # X— AT 1 » & L,
T 00 [ 37 HF 28 B 56 1 ARk Bl IR BB A 0 Modest
r— A TIE, 2030 FEOHEEF M HETE)) % 24TWh &
T5E,951% OHMTH L, T—5 15 —DCO,HE
HE 12 S 1 i A 7 SE SR O HIRER IS B 5 &
BGE L # 17ATWh Z I 5 LB H BT L 25,
2030 4E O EAERITH B BT D 725% (A L, FEIH T
BEEICOWTIIREI T L %0 ATAT—F V& —~
OBATE —DOER % CO HEREOHIHFB &% 2.
M & G b CTEMT 2 LEN D 5,

52. 72 K —EXDERICH T 288

—FHT, 7Y P —EADEBICBITAEED &
b MHAEDIER L7 TAH 4 FERRIEREEHAE] (K 5)
W&l TEHOREIIIZI ST FH—E A %Mo T
WL —FT, VAT ABBERIL1EBRELZ>T0D
720, % DRFEPFIEIICZ 7 T R —E R &g
HTWhWwEEbhs BHEE (2022).

67% 59K H—N—[E, TRILF—HFRLEFAELNSN=H.
67% UEDITRIILF—HIFIZHFEL TLVS

KU MEMICEAOCARIN AT LEFEFRTSI & T,
% DEIFHS . AFTTI8% &35

4 [T R DBITICLD I RILX—HIROFTEENM |
(Hidl) 451 Research (2021) The Carbon Reduction Opportunity of Moving to the Cloud for APAC.
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[ U <RBADTEFE L7z 4 3 F @5 H HI B A
WwEE (¥EH) ] (K6) Tk, 797 FH—EY X% H)
HALZWHEBE LT, [BES W] BEF KD Z <,
759 FH—E2AZFML T EEBAOKMIZIE [ET
FR[H =Ry Za— I 0V] OBEIAEL v (X
6)o 2FHICZWFIH L AVERE LC, LV
REXFLVTAUEAREDYHDH] Lo TWED,
XFa)TAAYITY IO LY RELTIE, 799 F
Y=V APZTIZELBELTWARTERL, 7L
IALFEFEREICRE TV, ZNHO5ITIZE Y T
SUEEIEN 9. 757 = A L CIEL < #fiF
ENTVWARWZ EDPFHOET Zw—RH7ZLEbins
(#BE (2022)),

53. HIXT -4t 44— DFERAEMEIEDIHD
Tk
HEEREHEOEZIEBHOHHEINZ ., DX L7 TTF
—EXAHEMT S5 IT AMOEFER. #2500 1IT A
MOZIFANDHIFIZANLLEDS DL, T2, 7T 7
R —UCADEHTAN=FVETIFA72012, 757
T Y- AEREBT S L) % ITHATERELILK
FTRETHD, T—F by —¥EREREFETSELH2

] 10 20 30 40 50

57 SBERIETISHAT |

< 455
T | —— 102

RE. RFRHERAIHD |
BEAEOMS

BEEA. TARMEND |

HEHO/ ST YTELT |
FIATESHS

Y—ERDBRAENELDD
(FMBALVEERK)

YATLOBRDEELEIZ
BEIHBTEIND

O, Wiw 72 99 R —CAUNOEBEL A TF—F L
7 —1ZOWT R FFEOBEE % HifT L TIHE 72w, AWK
ELALCTRBMEESIL K D B 5o F 2 TR
MtCar—F—a3Ia=71 2K, BITEErA v
TNIyH—=bR ), [Z7)="in FVY V] ORIEF
BledF3 52 LT, RO REREIZS 2, H
WMEERERODEBELIAT -7y ¥ —OiEH 2 NE S
HLTENTE S,

6. BRDT —F 2 2—ICH T BHEFILED
ATHE

MEICHRR7z# ) AL AT =5t v ¥ —DEHIZT
T BHGEEERICBI A —R 22— s T VDR
WFEHDPEHE L v, —HT. [ =2 of TV %)V ] ik
TiE. BARMZ2 HEESHE CW WK O FAET 5. K
HiClE, IEHRBEEEDI—Ry =2 — s I IVIZHEGT
LH[7)=rin 7YV L [7)=2 of V%)V
HLAGDLE T, HHEDO Y- ) F TEIHMEEBREL T
<o

0 10 20 30 40 50 (96
1
BERAVEE tETAIS | oo _
FRIHD 3
V5 DBAIZHESBRFLR 156

FLOBFEARMH KELN

FURI=IORERIZHTD
FRNHD

BERAHHST

Z=XIZGLEF IV r—2av 0
HREIAXHTEGLY

I3IFDBAIZEHOTEME
AVTFATIAILXNEE T

SERMBEASEESTLVELY

DRTLOWRIENEL NS
(R7r—3EYT41) R [ ] 446
—— 482
BES AF LEYSAR A ORIOTAE (n=1.448)
RIND ORH24F (n=1,595) AP
8 RH3EF (n=1,757) Py
OFHTE (n=325)
ot (RE® ot 109 OSHI2% (n=303)
BHH3E (0=317)
MEE =& [0 sHEE)
K6 [V Y—EXREZFALTVWIER ()| [V77F—EXZFfALEVER (A) ]

() #&BE (2022) 40 3 SBERHBINRAREE (B3]
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6.1. > FUFDESR

AR TIE, [Z7) =2 in TYVFIV] 7267 CO,
PEHBEOHIHEIZOWT, NANX=AF =27 57 F
P AMBOEL AT =72 & —~OBITRE, &
IAT =5ty —TOHIEE (93%, Fiftseid sl
T5) BT GbEEE L. BITEE ZEI (40%,
30%, 20%, HiEREEL B %) ICKET o [ 7)) —
voof TYIN] A 75T CO HEREOHIHREIZ DO W
T BIAT VY =k ¥ =BT SN Lo 7250%)
LC, ERT—7 ¥ —TOEHEZRMLIZ X DLHIEEL
Brabegit L, B A fboEAEVE Z KR
(50%+10%, 40%+10%, 30%+10%, RifEaEIZHER T %)
WCIET %0 VT TLOREMIZOVTIEE 4 IR
SRS

6.2. 7 VU F DEIHREE
[7)—=Vin TV V] O Tid, FRETAT—
y sy —OFEEBPMENT L ZERT, EHY AT A
DY TFLARAFA 7 VN5 ~THETH D720, 2030 4F
ZiE, BB T 40%. 30%. 20% D7 T RBAITERLE T
Ho ATAT =825 —~DY AT LBITIZL S CO,
HEHEOHEEEZ FHT L0 MOTHEL L, VAT A
BETEIBONR, BITHAR VAT AT %77
=L TORELE DD, ML LT, mitho
FT=y k- DERLAEELTHCTEAET S LN
WHETH 5720, et s> THh S ORBBGEH I
SHROBEET L, AT, T—Fkyy—7 73

TALNWT—HE L NAN=AT— VT T FH—
Y 2B O ae i 2 A ST e L, 451
Research 23T - 72 FHZAEF D 93% I & v ) BT % 37
AL TR %17 (451 Research (2021)).

[7) = of V%IV OfiikTlE, ¥ F 1) 41T
FTELINT A= —=PEIZ3DH L, 1 DHIFAL A 50%
PR ST — B8R OE RFETH L, 2025 £ 12
= N NEELEZ, 2030 FI2T—F L v ¥ —[alf
BRNOBFEILRAPFHEIN T L, BLEHE (2022)
[737 — Ptk R ds %2 4] 12Xk % &, 2030 4E12
12195% D) a B EEEHZ L L P ST
bo —HTT—9 s —HEEIDHH, 25 ~30%

% EIR & S HIEEAINEE L. 5% ~ 15% T — N — N B
2=y FOHELTCWD2OHE3DHD/INT A —F —
&, 7Tty —HEDATAMLE I A DRERT
HHH, [2030 4 E TICITRTCOFET -y —D
30% LhEoB b, WNT—4% >y —DfHE

D—HMoOPRFLE a3 ] Lo LrHTwziwn
(REFEEL (2021)) 0 ZOMOFAMEF O ER LT —
Yy —EKT, NAN—=AT— V7T R —E X
HLUDELAT =L 7 —~BATEN L 0o 725712
LT AT AL B AREORRE EbE T, =K
5T 50%. 40%. 30% DHIERE T 5, £72, Ty
Y a—T 4 Y THEHMIERR Ay b — 7RI OB T
IMb &, WET 72 5=l LB F— Sy y— BT A
fbbEZ N D720, [E%ET10% OHIREZ BT %,

B, WIETEF U L 2030 E 0B HEE %

K4 DFHUFTEDHREE

Pk -] [V =" in 7T 2IV] TOHIEE [V =2 of FT 2V TOHIEE

(#17F x HI % DC TOHIEZE) ((1- B47E) x itk DC TOHIEKE)
THOH 40% x 93% = 37.2% (1-40%) x (50% + 10%) = 36.0%
IMOH 30% X 93% = 27.9% (1-30%) x (50% + 10%) = 42.0%
ILOH 20% x 93% = 18.6% (1-20%) x (50% + 10%) = 48.0%
IHOM 40% x 93% = 37.2% (1-40%) x (40% + 10%) = 30.0%
IMOM 30% x 93% = 27.9% (1-30%) x (40% + 10%) = 35.0%
ILOM 20% x 93% = 18.6% (1-20%) x (40% + 10%) = 40.0%
IHOL 40% x 93% = 37.2% (1-40%) x (30% + 10%) = 24.0%
IMOL 30% x 93% = 27.9% (1-30%) x (30% + 10%) = 28.0%
ILOL 20% x 93% = 18.6% (1-20%) x (30% + 10%) = 32.0%

(M) S0
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24TWh &7 %,

6.3. ¥ F U F DIREERER

K FVFTENEN[ )= in TNV E[F
V= of 7YV TOHIEmELEE L, HIRMAHE
wHE 2013F L DIEREZESITRT,

FREFES D@D, ¥+ 4 IHOH O A, BHF O
72 HEH I HAZE (2013 4E LT -46%) % D3 22 EF S
ML o TVWDE, HROT =5t v 7 =128 Dk
FIDOWEEEEH 2 LDOD, BZAT =55 —~0O
BATENROE L EkT -5 v ¥ —ToE T ML
ROMEATVDET —ADRTH D20, BITEE LT,
HEEERS . BRI X ) . EHA RN E FIFTC
W HED D B,

7. ¥R
71.%&ED

KFFRTOFHICE D . HHBEEHE B0 — K
Y= a— 7 VORMFERNIANT T, BEOMK TIdT
FIERTERVIEDS, MKORELIPILETDH
o EHBEEETIZ. TV & VEOERIZEN, =%
VF—FEIREOIEIML, 7= vy —DEIIWH
BHRIRIHZ TWb, —H T 2050 Fh — Ky =2—
TV OERIZIE, FHEEERO — KR =2 — T
WAMBOEREDH — Ky Za— FFVICRKE EET
LIz, HEREREEED— KRy =2 — 7 VOEHH

AR RS & 2040 4EIZFRE L TV B HARBUFF O EHGELE
FEEICBI D EREE LT, [7) =2 by TV 45V
E 7)== of FYFN] 2007 7u—F T
ENTW LA, BEICH R DX Z it L T % i3
WZEoT, BIFIZED [ =Y of FYFIV] OAa%E
FOOTIIMME L ZnwEEZbNE, €T, E3DT
TU—FL LT[ 7= in TV7NV] #FFL., &
—EREE LT, ZAVF-ROGEL AT —F
¥ —OIEHIZ L S CO R mAHIME L 215, BT A
T8ty —OFEMICE Y. &K 9I3% D CO, HEti=
HIRASTTEZ2HS, N2 CIEHBEEED /7 — R
Za— M VORMFEIIZEEL < oL b T
Ehis B UEN D B BWED T F )+ 2 MEEE L 728 R.
[BIAT—5 Ly s —~OBITENRLE L, itk
T= ks —TOEIAEPRLAEAT VS ] ¥
FTOARPEHEIREEEZ DI ERZHERE o7 L
P, BIAT =5y —OEHIZIZEEL DL 72
O, IELWHROKS E AMEROHEME, 1T IEFHE
DRIV THH—T, REMEFRET [7) -
in 78IV E-EBETORBTEY LIPS IER.
BRI LY | FHEEEED ) — KR =2 —
b VORIAEF O EESEE FIF T

72. SHDEZ

BIE, BKFBECTIE AT A F Y 711 LT &
HISZFEZTE S R WG AL Vi, HATIES COR
MEENELZBEROM T AHEHL. B AT 1458

x5 YFHUFIEDHIKE

S, BB H & J)—2inTI 2l J)—2of 72 HIBREHEEE 2013 &k
T | B (Twh) | BliskEE | BUSE (Twh) | HlEEE | HIEE (Twh) | A (Twh) | %12.3TWh
IHOH 37.2% 893 36.0% 8.64 643 -47.7%
IMOH 279% 6.70 42.0% 10.08 7.22 -41.3%
ILOH 18.6% 4.46 48.0% 11.52 8.02 -34.8%
IHOM 37.2% 893 30.0% 7.20 7.87 -36.0%
IMOM 24 279% 6.70 35.0% 840 890 -276%
ILOM 18.6% 4.46 40.0% 9.60 9.94 -19.2%
IHOL 37.2% 893 24.0% 5.76 9.31 -24.3%
IMOL 279% 6.70 28.0% 6.72 10.58 -14.0%
ILOL 18.6% 4.46 32.0% 7.68 11.86 -3.6%
(M) S0

- 121 -



EsfeRke: 31 — 2, Feb. 2024

TAEZHEAEL TR WKL TH 5, [HHGEEENRIZE
A =Ry =a— 17 VSRANCER T XU, Hik
HWEY—-CAZMHT LIMOEEST S LR E L TH
KEROVATAFTEY T AIIHETLZ LR D,
H—RyZa—FFTNVOEBRLTOED) BEVD, K
WFgeCidil &k & ¥ ) T oYL AR T, 1BHuREE
HFILBFE2 I —FRry=a—- b7 VORMEH - F
<y TERBERL TV,

BENHEF)

451 Research (2021) The Carbon Reduction Opportunity of
Moving to the Cloud for APAC.

Chiranjeeb Roy Chowdhury et al. (2013) A Comprehensive
study on Cloud Green Computing: To Reduce Carbon
Footprints Using Clouds, International Journal of
Advanced Research in Computer Science, ISSN: 0976-
5697.

Deloitte Tohmatsu (2021) Realizing the Carbon Reduction
Potential of the Cloud in Japan.

Peter Henderson et al. (2020), Towards the Systematic
Reporting of the Energy and Carbon Footprints of
Machine Learning, Journal of Machine Learning
Research, Vol.21, pp.10039-10081.

FkoeEE (2023) 12050 fFOHAD A —KRy =2 — b7 VEH
TFVADOETNGH ] [EBRFRE] H 1435825,
pp.71 ~ 74.

B - E AR (2020) [ L HBHREEO Ay M7 —7
Bl IS L ABA~— MaoFEH I [EF5H
HolfE k] 55 103 %55 12 75, pp.1213-1216.

B (2020) [2050 47— Ry =2 — M7 VEF].

RIRESER (2021) [2050 4 — Ry =2 — b I WIS 7)) —

¥R

RS (2021) [0 A v 79 % RBLBUIKEFRE].

RFENEE (2023) [TREARTI I VA 277 OfEE] 12T
5 ENA OB ].

WP 98 B 581 AR Bt iR BUARRE  (2019) [ #bit & ot
AT A F— IG5 2 288 (Voll)].

FE[ 7 RF 78 B 58 B ARL - BT IR LG (2021) (B Lt 2 o
B TANF—HEIZT 2 58 (Vol2)].

7 RF 78 B 58 AR B IR ELRERE (2021) [ Lt & o
BT ANF—HERIZG 2 58 (Vol3)].

WP 98 5 81 AR Bt iR SRS (2022) [ #bit & ot
AT AN F— TG 2 28 (Vold)].

FE[ 7 RFZE B 56 B ARL - BT IR PG (2023) (B Lt 2 o
B TANF—HEIZT 2 58 (Volb) .

ARG - B HARRFEE > v — (2021) [ — K>
Za— b7 VOREFEF 2050 FENORkE & TR, H AR
Hri A

BRI A VE =T (2022) [F—5 ks —¥DORrF<v—2
e

MEBA (2022) [4H1 3 4R mAEF By F A as & (36 ).

WEBA (2022) [4H1 4 RS HGETE H ]

TYEIVT (2021) [7°9 4 VAL o IR 72 i E] )

BPIPEA - IRV - PR - A2 (2018) THEkTFE = —
KNS 2 % BFfE T4 v F =it o Sk ] [ET1EHR
WEFETOCEE B 55 J101-B &% 11 5, pp.885-892.

B (2022) [/870 — PR MY & B A

2

- 122 -



THHGBEEREIC BT 27 — Ky =2 — b7 VORMFEBICE T 2098 (5 - &)

fEE— (2022) [V NMEEHZDICT VAT LEZED
B afbo@hin ] [HAWS:SRE] 45125 %45 1240 5,
pp.21-24.

- 123 -






