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Abstract

Amidst the ongoing surge in scientific and technological advancements, digital technology stands as
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a pivotal force, radically altering the dynamics across diverse industry sectors. Aligning with the
objectives of achieving “dual carbon” targets, such technology has bolstered enterprises’ efforts to-
ward green transformation and sustainable growth, markedly advancing the fulfillment and con-
solidation of these environmental goals. Amidst growing concerns over global climate change, the
carbon footprint associated with energy consumption has emerged as a critical metric for assessing
human-induced effects on the Earth’s carbon cycle, garnering extensive interest. As industrializa-
tion and urbanization advance, the escalation in COz emissions from energy use is profoundly influ-
encing climate patterns. Confronted with the escalating carbon footprint, scrutinizing the determi-
nants of energy-related carbon emissions and strategies for energy conservation is of paramount
importance. Utilizing the IPCC methodology, this study calculates the carbon footprint of energy
consumption for Chinese A-share listed manufacturers spanning the years 2009 to 2022 and dis-
cerns the primary factors influencing it. Findings indicate that factors such as population scale, eco-
nomic prosperity, and technological advancement contribute to the increase in the carbon footprint
of energy consumption among these manufacturing firms.
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BEAE AR ACE AW 50, ZF N mis R R . Ik FER, 2R RN BSEIIA R JE Rk
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FERTTAE, BEE CHa Al CO2 S5 I = MR RIHRBCR RIE T, = SARIRHE © 2 O 2 BRAN RAT b ek )
LRPWNER . ETFZFEEK, SEREAN AL TR =8N MR, SR = 208 4k 820 o6
HEHESH D T2 AJ8IES), B IPCC (The Intergovernmental Panel on Climate Change) fJ4R 75 A1 {Living Planet
Report) FIRHIFRCA AT &N, NSRS B @ THE IS 95% M DTHR =, Ak A EUR A belE A £ 2
NKES), MR TR SRKEI[L]. FESFRBRENGES, RERSEGHHS, BN
MK A T, RelR b FROCRGATEM. (H2, PERTIVKBIZE— RIS, mFeRe.
RSP G . X 3 T OB AIIRRE R 7E T E A G s g K i sl 1, DRI BRI S AT
o) [ RV R EFER . BT, ERZEFERAMH T ITEBAM .

I R R TR RV IR R, EERIAR T AT S SR A TR A oM. £
PUFL” BRI, B —0 A T HCp A B T oo AR = AR AR By U BB . 2021 SRR A € “
VUH” 2 e R AR, s 7S A0 PRE T A0 e A S A T ) B . AT
B, e A B St A BT O R R B . T, o E A R B A B T O I K
A U RIS SER I G ) ). REMZ N E A58 TR AR RS, (R 5, X —F R
AT R B e AT AR RAE E BB IR 2 R, Hh BORSEM BN e, itk 41T
A AT RIS Y B g IEE @S SN KB . N TR RS Rm iR, S0 FAMR
R B S R Rl DU IR T A = R .
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MR ME, RIS AR SE R 1 bt BT E 4R 38 L.

2. HRGRIR

FE RS BRI — R UGE, AR HES SR 5 B2 R T 50N, 1 % T 2020 44
PREE L+ TR A s B 1 E) “ Rk S5 (RpR XU )i B bs . iz 80E 1
PR C B IR IS 18] 347 pl 5 B Bbs: Ho—, 7KUATE 2030 4R RTSCI Bk, B CO HFtE AL RIEE G, B
PSR BRERE RGN B =, Ju5+/E 2060 A& i A H AR, 383 S — 2R 5198 HE SR AR
2, SEHLEZZ WA CO HONE . X — “Xik” HARKIRM, PR b E RN a7k
R BORFE . WABE UL E BRUMES 2 ARG 2 IR ZI R, R R e B ia B, &8
Tr R A A LU B AR S SR 2 U R, SR TR AL T 7 B8 o 52 21 AL

21 BFUEBENEXHR

Hraurrrei, CerEeRuE N LI 7 & R EREAS, FHoaHEsh 405 Mg 7
AR RS ). AR AT TESNN A, B BB REE . N TR st RS — s
BHA, SARTZEERR . BIKEERAR . RATIRICE . R0 MR 56 4 0 E 2
WEFE[2] . AHLE TAE R AT, B 80 0E O HE Sl Al B 22 ATl g 03 i R (1 G B ) 11[3]

SR T HCA A T A M AR B G — R, XU 25 (2021 B B A % A R Al AR 48 Tk
WA= M BCFACE P TR [4] . RILEAE(2021) 0, Zd R0 Je (5 8 THE L JBAE A BRI BOR I #4
H R P S SRS S IE . AR, DURTHE & R AN 813E[5]. FhE4E
Z5(2023) PR B A L e O N P BCE R AR B 3 A, A Ak 22 8 v A KR AR, DARE = iy
SEILAH L H bR IS FE[6] -

DA TR, A BeE i S R R e BT 20 0R [ 7] $m L83 [8]. $-FABIHIKF[9] fifk
AR B R AL B AR [10], FFHESh AL S E i R R R [11]. A A ECCER WO Ak 2 T BE TR T, X
FE I (2022) 48 H B 2 5 BEMS AR HE ML B IRHE[12]; T 2 25 (2023) Y N E AL 36 Y Ffe iy ok (1 B0 7 1
RAE B PRt J@ 1, A RAES) T AR P~ B AR IR A BEROR I R, T s Al (1 BB R Rl
[13]. ATPH %% (2024) I\ A ECF 103 B B T30t RS BEVR Mk SRk [14]
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R NEIEAATE S S L BRIRA SR, BN ERES A HIR AR - BE IR, Ra
Hifl 2 E e 38 0FE T AR . JFHMNEZ SR ML K, AR 1L RIS . R AL
SR TP ) BRSO — M. BRAh, e RENE SRR E N DR AR AR AR R R T
1, BUBERANEAERRFYIR . BAEWE /i) £ Ei . Wiedmann (2008)ERT 7L F2HH 1 k2
HERFEFE , A HE SO — AN AR e B AR i A BRI S U CO, HERUE AR [15]
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I N F O TH T . ST R RO B « 255 R, 12 i m i M RN R
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b B A NIBRHEBOPAL Ttz —, HBA B ASUE AR AR A 4T BIBUR [R5 1712 0L 2 e 1)
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W44 (2020) 55 %F 7 5 REV VA 9% ik 42 328 PRI AH G 1] REBEAT I A, A 90 45 SR SR R RS0V 9% 0 Al 2 728 e
%2, FUCHIERIE TR[16]. TRAURA B —FH(2024) 5 ) AR 48 I A e B P BB i e 3 B TR M AR
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[19]. A4 (2020) 55K FH =4 AL 245 R 7738, MEREIZR AL PHAGAT TG Re R B 28 ) 5 55 2 S i R o 35S
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AASE D) BT EFEIRE) 75 [23]
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3. EipHLE

20 4l R, Ehrlich #EE T —ANERETERI BRI, HI APPSR AR AL 2 e R 2K . 2R Y
FRE: 1= PAT, HIRBERmEE 1 ()FIE NN FHUEP) . & MR (A) AR A (T R, At
TR I A I BB SR AN R A 1O 2 AR SR, LRH T BN b NBOAIE A BN S AR
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B, A B A SR T 1B 200 A5 T SBAL  OB . R, o T R P
R MBS KA A B RIS . SMREEV— B T B TR IR, T K 7 ARURA Rk
TR, LT LB T RETRN A K. ZE TR KA SR R e, 7 R TR AR R,
JEIL BB LA SR, R (AL R AR O 7 R 5 5 e R . R
OB T B PRI T, AT R R A0 P R B A, AP o Y SRR R R
SRR TR R R M AR AR B AR PR, 3B Rb T AN, R
BB T P AT G, (R A2 UK ML IS 20 A, 0t 7 BT WA BRHE L
4. BRI R AN
AR T ORI, O SRR AR AE PO DR AV S, DS SR T R
TR = RV B HE R T )
BT A T ERBAKT R, % B QH R T R, % 1 SR T Ak
B,

Table 1. Energy carbon emission factor

= 1L BERRRHEE T

ReE Y PrUESEAT 5 R 5L TR 7 (t BRIt B )
JR A 0.7143 0.7560
R 1.4714 0.5538
Seih 1.4571 0.5921
RIRA 1.3300 0.4483

FREERIBEBA AL, A S S50 73 BT i S B a2 R4 RE R TH SR A A2 8 . REVRTE P L TR A R
FrR:
4 s C
C, ZZizlcﬁ = — 2

= I:CL
Hrb, Cp FoRVURRERH 2% 51 RS BB AL L s C 2R3 | AR RERH 2 AL ORI R, I WupR iRt
AR RS E 7 5 38 TR AR AT AR TR B A e R B LR PP AR o AR SR T 5 2R 2 6 2 (WWF)
AL R, BARSUEY 6.49 thm?,

5. SEHERfER
5.1. EBRIEAE
ARSCHREE DL AR, A IR A A % 2R REVR Y 2 B 2 328 1) 52 T o

CFP, = ¢, + o, Digital,, + o, X, + 4 +V, + &, 3)
b, TR At AR AN AN Ay YRR & CFP, SRRk BT A = FIRETRIE et e 10 fRRE
Ay & Digital, AR M E AR R, 8 E 5 b A w5 R A RORE DRI I H AL P A
P HCR TR, 2R EE T AR T 2 AN, RN TR X, 2iFE. K
BHEHA LB H AR S 0 Fabrs  w A v, AR 8 R85 47 [ 78 N s e ABENLIRSNI X,
& F At 20 )3 b 57 B ol s AR B o AR SCRT S ) A S B0 SRR T B 28 208 22 (CSMAR) . OV fg
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Table 2. Specific variables and explanations
2. BT ERIULA

A e R By A e R
[ CFP REVRTH PR AL 328
fil R AE Digital A b e A AR
Labor ok N %
Bl AL & Profit 2N
Rds WRHBAN
Roa ST IR A
Cash MEHE A
Lev BEPE AR AR
P AR &=
Top B — R AR R LL A
TobinQ ftEQME
Lnholder HHAH
5.2. EEEYI

N T AR FUHCT I RO 3 b i 2 =) BE TR Bk A 28 S R RONE, AR ST FH R ) [ 5 2Rk A R fe
TFSAE T, S5IRILEE 3. FEFEHI 1 — ZR B AT RERE M 3E b Al RER 2t 2 I ) FAh D 3R, DA Al i
S RN ANAE A7y [# R 282 S » A BUAC T A R G 28 1 il b T 24 ] R RE IR Bk 2 3 - B 5 A
REHE . N TR AR BERM 2B, e B8 R R 0 IR0 268 ik 12t (10 R 30 7 SR 3 Ik S R
FERIEME, JCHREE TG, R TSRO, HAEEZIR 24 /N AS R G L PR R A% 11
IR AR P A I8 AT . XM RERE B AT R, B S BT b Ak e ey AL R AR e
THFERRE ETh, AT i il BEVR 2 A2 2 A

Table 3. Benchmark regression analysis

F+ 3. FEREASH

& & &,
Digital 0.105™* 0.000888" 0.00108™
(0.00322) (0.000546) (0.000547)
Roa ~0.000758
(0.00611)

Cash 0.00642
(0.00557)

Lev 0.00248
(0.00434)
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Top 2.57e-05
(7.13e-05)
TobinQ —7.16e—05
(0.000346)
Lnholder —0.00500
(0.00483)
Constant 4,598 4,768 4,778
(0.00524) (0.000889) (0.0112)
Al 5] 72 RO YES YES YES
A [ 5 RN NO YES YES
Observations 10,423 10,423 10,242
R-squared 0.445 0.975 0.975

HE: @ 55 EEE AR T ol 2 AR IFBIRAER ;. @ ™ 7 " RIFIRTE 1%, 5%, 10%/K R, NI,

5.3 REMKEE

N T IR T4 R AR BRI E TR R, AW TR R T 2 WA @ AR IR It . (1) 4k
FEARTT TR, 58 H] 2020 £E4ER A FE AR AT RER Al 7 AL B0, AR AT 7T J9IBR %€ £ 2009
EA 2019 4F, DL AL PAR AR B A A R T () R E, RAKE
ol BE VST AR e g bR AR BT i IS R U B O AR AR B (B) S TR AR T REAFAE I AR 2k
PERFE, ASONARERE AR B HEAT 1 SOW T IESZ AR 3 (4) WAHIRAR B St 1% 999% 73 H i1) 4i FE AL B
ZER WA 4, BT EIRFREPERR, AWFFURIAETRE R S th RAFRIRSAENE, A58 7k FE 4R i mr
B,

Table 4. Robust test
4. REEMREN

VARIABLES ke T T e
Digital 0.0863"" 0.0909™* 0.0922"* 0.0907***
(0.00378) (0.00364) (0.00361) (0.00357)
A & YES YES YES YES
AN 5 KR YES YES YES YES
A7 8] R YES YES YES YES
Observations 6185 10,242 10,242 10,242
R-squared 0.539 0.517 0.524 0.527
5.4. HLEISHr

e, ATl B AR K, D e A R BRI B L I I R R AR, 45 R
W 5 Prn. BE5e, BEE LB AL RAHERE, HX mEne sy sh @R B, TR 58T
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AU APATHLAAT T o MSEHEBAR B R AE 5 Z RO M BEIR BN LR g AT, HEifw] e 3 8l
BARREVRIE RO N, TGN Aok BT REIRTE P 2 . LUK, BUr AR AL B A RCR L LA
PRI A BEAR A, RE 0% B 2 BN Al A E MO o A b SO B R A e (i A5 Al D9 A2 T 32 75 SR T
PIORAFARURE, S K BT R R TE . B LT R R A e L N . XY B, AT
Gk T REEHFERIIN . B, BT ALR R ECR QIR L, BRI B EOR . B
TRAH . BEEBCTRERRN, Aoy 1 4 Rr HAE T35 T A EOR GSE A A 2 T oK, AE
E LIRS WA FIBEN o T AT R b BRI B e 12 78 RIS 22 4 L) o A2 BOR A SR I - I B
BECRBIWT A M K A2 7 P RE 7 EEAAM I BEUR N, AT AE R 300 A B I BE DRV AR i 2 ik . I, A
ZREOBOREIFT T REFE R YR AL P AR, FRAREAAL ™ A REIR T3 5K, (ELREIR A (1 7 B 7T e S EREVE 1 Y
BN, SEREIRE IR MBI BeAh, b A 2R 0 BT R T REREAT b A R T
W RO R B B IF B A HOR B0, X g R AT RE T Ik A I BEJH #E

Table 5. Mechanism verification
5. LI

VARIABLES L;t)or P(rait F(z?j)s
Digital 0.0405™ 0.0444 0.0551
(0.00918) (0.00881) (0.0128)
it AL & YES YES YES
Aol ] 52 RN YES YES YES
APy ] 58 RN YES YES YES
Observations 10,802 10,804 10,295
R-squared 0.924 0.940 0.897

6. HIRSEW

AR, By R EREAWHERE, 25 BPGEIZAR, TSR B2 1RT, BRI A R 2
AV i R IR, K — YR BE IR R VM 6 1) R R 4 (A 2 W ISR K K s 7 o R, KB RRIEAA
RHRIRAGRIE ™ B AR S RN, % Al SRR B S B BRI ARRIAR S, ARG A HE U
2, BRI . ASCERYY 1 b E IR A BHIE M b R B R R BRI Rk 2 2 [ AR
WL . ASCIORT FE 45 R BB B AR R R 25 0 1 BB S 2, X —Z5IRAE AT — R e
PERE 38 2 JE MRARARAL . B A B 3 B T R A L I E LIS | SR A RN SR G 0 Al
R REVRH 2 T /2 328

FEAERE S K7 AR M BT E SR RIERE T, ASHT SR AR H DU SIS L (1) 4k
RAZFCRE T W ACRHE S8 BUE - DR OGS, B GRBIMC L R —A2 4, g BRI
R, BRI B AT SR IR R RS HEE SR, (R BERC T AL BOR 5 A . G NV B Bl IR FE il
s (2) A E BT WU N A R R AN 51k, S — SRR H A L SRR IR A S A BT 1
By A NABMEL; (3) ML BN IR REIRAE A (0 FE R, ARARAESDIR v REd (R UBE K BH e 5% PT84 R i) 1Y)
SR, D A R RIS (8) ML TSR A 5T, Sl EGR 51 3 S i L
UCEAE, PR REFER O H (75K (5) Al 78 70 A LGS B HoRMIZ B B BT B,
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