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Abstract

Since its introduction, new infrastructure has been regarded as a core concept for future innovation
and development. This study innovatively measures the scale of China’s investments in new infra-
structure from 2002 to 2020 and explores the impact of such investments on energy utilization and
their spatial spillover effects from the perspectives of information and communication technol-
ogy (ICT) and R&D investments. The empirical results demonstrate that new infrastructure invest-
ment significantly improves energy consumption, energy intensity, and energy structure. The find-
ings further reveal that new infrastructure development has spatial spillover effects on neighboring

XEFIH: R PR A T R AR IR S ()], 4SRRI, 2025, 14(2): 419-435.
DOI: 10.12677/ass.2025.142141


https://www.hanspub.org/journal/ass
https://doi.org/10.12677/ass.2025.142141
https://doi.org/10.12677/ass.2025.142141
https://www.hanspub.org/

+t

b

regions, with its impact on energy consumption being most pronounced in developed areas. Heter-
ogeneity analysis indicates that new infrastructure exerts the greatest influence in regions with ad-
vanced internet penetration and higher levels of development. The results of this study provide
critical policy guidance for leveraging new infrastructure to drive low-carbon economic transfor-
mation.
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Figure 1. Essay structure
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Figure 2. Capital composition
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Figure 3. Capital stock of new infrastructure and its composition trend (2002~2020)
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)M DR U AN A%, BORSCR A G R R A M A 1R H8 . 3) AIIE A SVl . 55T GDP X
REURVHFER I A 207, Bl — DN EEEF WA R [26] [27]. 4) Tk Tk
RETE— & FEE AR R RERTHFE, S Dol Ab/K-F & s BE IR FERBL[28]. 5) IMHT LR EIR 2 U\ 5
I F rh i X (R T AL HERE AR BE AR U HE R KR, SN R RAR VRS VE AR R [29]

AT EAERZFEA (PESOHES) (PEBESITFES) 2002 4. 2007 45, 2012 4 K& 2017
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AL IS AR L3S B o Bk b B . & BAABUIE (SR M GEi n 2 1 R .

Table 1. Descriptive statistics

F 1. R g

65 fRIFR MMAE ¥l i R/MA PN

Re VR T EI 570 1.13465 0.63524 0.37656 2.576299
Be TR E #E In_EC 570 9.205382 0.678269 7.750283 10.32777
B SR e In_NI 570 7.909865 1.050789 5.887813 9.67872
A B BT In_FDI 570 10.68659 1.451623 8.000014 13.23937
BREH % fuelprice 570 1.930313 0.488854 0.971 3.079151
ek DIG 570 0.642488 0.371962 0.106492 1.322257
N Py A = BB pGDP 570 10.25799 0.736926 8.900003 11.44282
Tk K industy 570 0.343245 0.078527 0.190854 0.465333
Wik urbanization 570 0.525831 0.144007 0.2949 0.849
W 2 ZE Urbanrural 570 2.759191 0.449232 2.161268 3.807903
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AHIF T A FH T AR B 52 RS AR R Ry e v [l AR, RZ AR AR L pr i R S 32 . R RE A
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Her, e- consumption,; s e—intensity, Hle— Structure; T E = NEME ¢ FRRIRTEAER . Al
&R BEIREE K s NI, 3R 38 2 TR R Ll B B i A P I A &, A SO DR A & .
X, B ARFEG = A E MG AR, WIEREN R S EEER R A E A A SE . Tk
Fo SRR RIRG EH: . 6, e, IR G E RN I 160 ] 2R B 5 2 T3
4.22. ZETEEFER

fegifirh, AEAENE B-F i BRI, T2 1 B . ASGE =M R, Horpas
()L A 7R P AR 0T R S it 5 Jtx RERVH AE R S TR . A IRl TH R 2 B AR A ) D7 R s R

Energy, =a,+ pi Wl.thnergyl.t +o,NI, +a, i WithIit + i 5kVVithit +u,+0 +¢, (10)
i=1 (i) (k=1)

R, AR SR, Energy, o AU FE B BRALIRIRIE, NI, RIFEHR BRI A . X
BRI . IR 7 7 2N 2 3R, I AR B AR R A AR BOE 3.

W NS AR AR o AN T R 1t B 22 TR ASL B R o g 22 V5 A R A oA Al 8 2 [ i 0O o b BRAN
FEREE SR

_0i=J 1
%fﬁﬁﬂ¢j (b
R, d, Fon B ST 2 B, R4 A B AN . PP MR E CWF
0,i=j

e; FONE XYL, B PITHKOIMHFY) GDP ZHAXMER F%. 2 LeSage fl Pace K
AR, BRSNS RN BN SN BAERT S, K2R o e S BUERE[30].
5. SSIES#R
5.1. EMERISAT

AN Gy gz P /N e A S TR A FE AR R, o B SRR A X e IR Y RE AN BE VR R 1 R R
W BEAT I3 8T . BT RUNE 2 . @ g Rer W, BEVRTEFE S M BY SRR Wit 2 (8] A7 7E 2 25 1Y £ 1)
KA, FrAFEREIE R RN R PR R . BT S, S8 — i i AR i i 5, ReiHon
FERIPEME 18%. IXZRHA, 4T3 B BE A U it $5 % RE I 2 08 /0 B GDP [ REVRHER, T FREVRFI 2 .
ST RS, SR RERRIALL, Mg R my e, 80— famm RS ERN, f
TEVHFERNE D 2) 8%. IXFRIRTE, HTAH S A GE PR EETR R, [FIBIEREN> M & I RETRTH #E,
BB T ae IR H AR I A
5.2. HLEISH

Tl 5 = R VBRI, A R 2 R, [ASSHERN, TR TR, ARl
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BORtAT N SIS BAT B35 IR AN, BAKTT S, OB AR st R i — fr, A BT R BRI T2
15%.

Table 2. Benchmark regression results

F 2. FERFLER

A FEATRAR Y (OLS) 7 (A AL =R 2 (SDM)
1 ) (3) 4) (%) (6)
e—consum e—inten e—stru e—consum e—inten e—Sstru
. 0.053" -0.174™ 0.487" 0.037 —-0.184™" 0.422
S 7R R it
(0.030) (0.027) (0.241) (0.058) (0.046) (0.400)
‘ 0.174™ 0.101 -1.562** 0.208 0.083 -1.367"
REMN %
(0.079) (0.080) (0.431) (0.178) (0.141) (0.651)
o 0.027 0.005 —0.040 0.029 -0.005 0.088
ST E R
(0.029) (0.025) (0.133) (0.039) (0.032) (0.184)
o 0.063*** -0.077** 0.174" 0.055" -0.077*" 0.163
A P2 e
(0.013) (0.014) (0.093) (0.030) (0.028) (0.163)
N 0.307" -0.474™ 6.502°"" 0.279 —-0.411 5.126™
Pk
(0.185) (0.190) (1.219) 0.317) (0.302) (2.447)
-0.065 -0.141" 0.088 -0.064 -0.121 0.629
Wik
0.113) (0.085) (1.220) (0.181) (0.149) (1.700)
) -0.260** 0.180°*" 1.805™ -0.223™ 0.212* 1.483™
W2 Z
(0.053) (0.064) (0.337) (0.089) (0.089) (0.644)
- 8.240"" 0.778 —11.542°"*
e el
(0.498) (0.475) (2.821)
- -0.110 -0.227 1.409*
W T T LR
(0.170) (0.149) (0.739)
SEAR BN YES YES YES YES YES YES
AR KN YES YES YES YES YES YES
0.014"* 0.013* 0.546™"
P>
(0.002) (0.002) (0.083)
N 570.000 570.000 570.000 570.000 570.000 570.000
R2 0.962 0.952 0.751

W T, R BIERIRTE 1% 5% 10%K°F LB M. ONE T bR,

R W RIS B P L SRR RE A, SRATAESR 2 A% — > 23 T A4S R, Hep
S A /N AR IEIA A5 R, B8 A s (A AL AR B 5 R o T AL, PR (R [m] JA R Y R
W RIERI VR O P S A B R R, HRESGE g, HETT D0 AL REVEVE FEAE AL 5 e TR
JEo
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e 3 R, I RN e S A R AL SRR Y Bl VA 25 RAYIE L T 99% 1 B E ARG, [l UH AR
RELH, RN FADE R LR VBT, W AR L S R AR B R 11.6%5 13.9%. EIREERE
B, 5B R Y B 15 B KT b A M o A S R, HE T e L S DA, B AR R S BEYR

THABIROL B0

A REARBEL KPS BRI BB 2 (B (W HSC R, RS BRI e ZR A R R

ARIEL KPR R BETORIL, B R A B

ab
HE I

FIRTH AR, RIS X A B R L K,

HART S, S0 AALH AL B A B, Al sh B R A7 RIEK 0.9 Ma D . BATESE 2 105

SIS VAV IS N EIVE

Table 3. Mechanism regression results

3. HHIEVELEER

A E ANITTEAR P R FAR B (FDI)
1 ) (3) 4) (%) (6)
i OLS SDM OLS SDM OLS SDM
. 0.134™ 0.119* 0.116™ 0.139* 0.823™ 0.891°*
S IR e
(0.044) (0.059) (0.045) (0.053) (0.320) (0.235)
‘ 0.037* 0.048 -0.033 -0.082 -0.923*" ~1.240™
PRRN A%
(0.018) (0.030) (0.080) (0.164) (0.263) (0.601)
o 0.075 0.087 -0.047" -0.057 -0.018 0.052
M=k s 4
(0.062) (0.157) (0.027) (0.054) (0.087) (0.123)
o -0.043*" -0.029 -0.107** -0.107* -0.034 -0.055
[ Py A 7 Bl
(0.012) (0.028) (0.019) (0.043) (0.064) (0.155)
N 0.350"" 0.163 6.663"" 5.204"" 2.952** 2.385
g%
(0.148) (0.297) (1.193) (2.201) (0.808) (1.944)
) 0.315 0.476 -0.202 -0.367 1.714* 1.508
Wik
(0.204) (0.292) (0.146) (0.250) (0.467) (1.110)
W2 —-0.228""* -0.235™ 0.038 -0.006 0.069 0.302
#PR (0.049) (0.100) (0.065) (0.121) (0.266) 0.671)
- 2.869** 0.448 ~1.205™ -3.951
H B
(0.430) (0.471) (0.569) (2.852)
. 0.055 0.132 0.871
W R LR e
(0.125) (0.219) 0.751)
FE R YES YES YES YES YES YES
AR YES YES YES YES YES YES
) 0.009** 0.025™* 0.288"""
r (0.002) (0.005) (0.051)
N 570.000 570.000 570.000 570.000 570.000 570.000
R2 0.967 0.700 0.902

Ee T AU RIERIRTE 1% 5% 10%KF ERREME. QWS brdE k.
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5.3. RERMESH

53.1. FRIAXERIEH TR BN

i 2021 S AR REACT, HE RS X R 70 =38 AR AE M X AR R KT8 i, P s
DXJE A, TG XA B

SR FH TG ] 78 AR 5 2 [ A TR AT [ A 70 B, G5 SRR, T 2R I B B0 RER IR FEE PR 52 1 B
NFRFEAREAAL, SIEIES . RN E 0, B i O R IR0 L 1 IR A i 2, RN
— A A T, REURSR L FERE 0.3; MILLZTR, A SRR B 4 B2 22 5008 0.15 AT 0.1,

BEAh, A (AL AR R A SRR, Hr A BB AR AR N R R B X I L A 25 10 s (A R,
AR X Ik AE PR 55 P ABAT P PEAR (R 4 Jas 17 23 TR A S A R 48 SR v (13t 0N A1) o

Table 4. Heterogeneous regression of different human development indices

4. NEIAELRiEHSFRMEET

i RS TH R AR B (OLS) 25 A it FE AR
. " (1) 2) 3) 4 (%) (6)
NER BT — —
fi& i = fi& 2l =
_ -0.050* -0.152** -0.330** 0.139™* 0.823* 0.891"*
T L e
(0.027) (0.049) (0.053) (0.053) (0.320) (0.235)
. 0.499"** -0.093 -0.342* -0.082 -0.923*** -1.240*
(0.148) (0.135) (0.135) (0.164) (0.263) (0.601)
N 0.005 0.057 -0.064* -0.057 -0.018 0.052
SN B R
(0.074) (0.036) (0.036) (0.054) (0.087) 0.123)
. -0.055"** -0.085*** 0.031 -0.107** -0.034 -0.055
[ AR P R E
(0.015) (0.030) (0.042) (0.043) (0.064) (0.155)
I -0.075 —-1.225*** -0.264 5.204™ 2.952"* 2.385
FEN
(0.286) (0.286) (0.338) (2.201) (0.808) (1.944)
0.002 0.524 -0.582 -0.367 1.714** 1.508
Wk
(0.097) (0.758) (0.365) (0.250) (0.467) (1.110)
W21k 0.080 0.344™ 0.115 —0.006 0.069 0.302
Z R (0.101) (0.139) (0.133) 0.121) (0.266) 0.671)
. -1.040 -0.164 3.599** -3.951
el
(1.040) (0.507) (0.890) (2.852)
- 0.132 0.871
W B R e
(0.219) 0.751)
SR RN YES YES YES YES YES YES
ARG YES YES YES YES YES YES
0.025™* 0.288"**
P>
(0.005) 0.051)
N 190.000 190.000 190.000 570.000 570.000 570.000
R2 0.970 0.945 0.928 0.902

Ee T AU RIERIRTE 1% 5% 10%KF ERREME. QWS brdE k.
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5.3.2. AEIEBKMEREZERNFT

AWFFIRDS T BRIt AR AR XIS [ 2257, RS 0 7 UMM S8 . A 12 3% 4t X LB
W e, R TA = AR AT 1IN0, DR R 7R e At R Tt X% 07 B 0 T R A RER 9 2 11

HARGE

5 8 B LIRS R P 5 1 X ] AR S PR e 8, FRAT TR R B M — B 2 [ R & . 4528
IR, AETLIR A SR B P X, T R AR £ B PR BE IR T AR A R R PR IR R 2% . AR
T, 2 LI R A A v R AR A X, X 5% % B S M A AR 0 220 I8 (3 5)

Table 5. Heterogeneous regression of different Internet penetration rates

5. FRIEBME MRS RMEES

AT AEVETH#E AREEES
X (D 2 3) 4 (%) 6)
NPT N ES — —
ik i = ik i =
. 0.149 -0.190"* -0.085** -0.196"** -0.282"* -0.135"**
R BRI re
(0.105) (0.093) (0.036) (0.062) (0.072) (0.030)
-0.131 -0.021 -0.058 0.471" -0.223*** -0.269**
RN A%
(0.160) (0.093) (0.088) 0.176) (0.083) 0.110)
» 0.054 0.086™* 0.005 0.076 -0.039 0.012
VANCIER: = 458
(0.053) (0.023) (0.015) (0.054) (0.025) (0.016)
o 0.224™* -0.063** 0.043"** -0.028 -0.172** -0.030™*
WA= e
(0.059) (0.028) 0.012) (0.066) (0.028) (0.015)
N -0.840** -0.060 -0.069 -1.356"** -0.835*** 0.244
A
(0.354) (0.398) 0.171) (0.447) (0.298) (0.195)
-0.270** 0.163"* -0.604 -0.081 0.121™* -1.562"**
Wk
(0.125) (0.049) (0.522) (0.190) (0.038) (0.597)
W21k -0.074 —0.152 —0.563*"* 0.031 0.006 —0.268"
P LEl 0.124) 0.111) (0.145) (0.176) (0.116) (0.159)
‘ 7.511% 10.114™ 11.506™* 0.546 3.528" 2.631™
g e
(0.982) (0.802) (0.682) (1.017) (0.573) (0.869)
SEAY RN YES YES YES YES YES YES
ARG YES YES YES YES YES YES
N 187.000 190.000 190.000 187.000 190.000 190.000
R2 0.965 0.991 0.991 0.885 0.982 0.988

W T, R BIRIRTE 1% 5% 10%K°F LB M. ONE T bR,

5.4. TREMRE

AT TR G B S GUFr e bm R AR R AR B A5 o A8 bRk T v [ [ ) $ 7 22 et
K ZA BRI, OB TN LR BEIRSS SR T 501 B N i 1 8. ELIR R A 4
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HITRACHALA B [ 5 R IR DL R SR i A s . A MR I 4 Rk 6 o, RIS B 5
KAEHR Y REA R REVEH FEM REVR R, ORS00t 08 A PR FH 0L SR W T i 2
Tt BT 25 % B REAR DL, JFRE— D IRAE 1AW T R S R IR R

Table 6. Robustness test

= 6. RREMRE

R FS UL (OLS) 7 )L e AR R
M 2 3) “) (%) (6)
e—consumption  e—intensity e—structure  e—consumption  e—intensity e—structure
e 0.303** -0.599"* —0.581 0.346 -0.601""* —0.640
HEZ IS
(0.093) (—0.094) (—0.690) (0.212) (-0.197) (-1.329)
i 0.153" 0.033 —1.465™" 0.185 0.004 —1.147
PREMI %
(0.079) (0.079) (0.453) (0.178) (0.130) 0.717)
. 0.031 —0.009 0.001 0.034 —0.018 0.115
CANGIIER 735 a Ay
(0.030) (0.025) (0.128) (0.040) (0.037) (0.197)
) 0.061** -0.072"* 0.156" 0.054" -0.066"" 0.140
WA A
(0.013) (0.014) (0.093) (0.028) (0.024) (0.163)
N 0.399" —0.368" 6.484™ 0.375 -0.271 5.160"
Fk
(0.182) (0.197) (1.204) (0.327) (0.366) (2.462)
—0.078 -0.159" 0.096 —0.092 —0.228 0.854
ki te
(0.116) (0.088) (1.254) (0.178) (0.144) (1.684)
Wz -0.291"" 0.199"" 1.695™ -0.264™" 0.207* 1.581"
ZE (0.051) (0.064) (0.339) (0.085) (0.085) (0.675)
8.535"" -0.804™ —7.533"*
R
(0.432) (0.385) (2.242)
. 0.005 —0.410 —1.441
WK
(0.415) (0.686) (2.723)
A RN YES YES YES YES YES YES
AR YES YES YES YES YES YES
0.014™* 0.014™* 0.559"*
P2
(0.002) (0.002) (0.088)
N 570.000 570.000 570.000 570.000 570.000 570.000
R? 0.962 0.951 0.746

Ee T AU RIERIRTE 1% 5% 10%KF ERREME. QW ECE briE k.
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W7 BRSBTS R ] 30 AN AR S AL, FEAGHE AT 1R R SRR B REYRII AE
ANBEPR 5 L Z IR R 2R

UEAh, ASHEFUR IR 7B R AR BORE B A, R B EHR SH R BEA, X E 30 S840 Rl
AR . SRR, KPR AR REVRTE G Lo B2 A T BT, IR RIS Tk Ty 4
DF5 R FER RAOBIT FUA A — B, e — 2D AUEN] 1O R At B0t 5 % A B 4

AUESER B, B RYREA  t x BE VSV FE A A3 AV Y RO o 3 7Y Atk 5t o RE DT 5t P58 % v A A B T
FEFTA XA B SR, X AEL BRI IX BN 2, FEZ G ROAEH X AR XN Be4h,
FELEDF R BIEMIX, i R Al 5t 8 A 14 2 W L R SO 8 3 o SR BRT VA R e 5 A b X e ) T
bR FE KT, A R A Bt BE i 5 BT RO, PR AL [ A A7 B (GDP) I REVRI AR - A, FER
FIEIBIX,  Hr R IR 51N B 1 DMV RE, BEMEIN T REIR T K. X R ILIRAD 1 SE AT SO
[ RS SRIE I AN AL 5 FF AR RO T Y Atk ¥t A HL At 9% ABIE 5 v ) 2 1] 30 HH AN 5 e fit TR %
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