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Abstract

As e-commerce shifts from a focus on scale expansion toward green, high-quality development, re-
gional energy efficiency has become a crucial foundation for the green transition of the e-commerce
economy. Based on panel data from nine cities in the Pearl River Delta (PRD) spanning from 2013
to 2023, this study constructs an evaluation index system for new quality productive forces—en-
compassing the dimensions of labor, objects of labor, and means of production—and employs the
entropy weight-TOPSIS method to measure these forces at the city level. Using energy consumption
intensity as a proxy for the energy efficiency foundation of the regional e-commerce economy, the
study applies multiple linear regression, mediation analysis, heterogeneity analysis, and threshold
effect modeling to examine the mechanisms through which new quality productive forces influence
energy consumption intensity. The findings indicate that new quality productive forces significantly
reduce energy consumption intensity, thereby strengthening the energy efficiency foundation es-
sential for the green development of the regional e-commerce economy. Industrial structure up-
grading serves as a mediating factor in this relationship. Furthermore, the impact of new quality
productive forces on energy efficiency exhibits regional heterogeneity, with a stronger marginal ef-
fect observed in inland cities. Additionally, the level of urbanization acts as a threshold variable;
once the urbanization rate exceeds approximately 86.7%, the inhibitory effect of new quality pro-
ductive forces on energy consumption intensity becomes even more pronounced. These conclu-
sions provide empirical evidence to support the Pearl River Delta region in enhancing its new qual-
ity productive forces and improving the energy efficiency foundation for the green development of
its e-commerce economy.
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Figure 1. Trend chart of new quality productivity
B 1 fiREFHEBELE

4.2. BAEREVIALER

P2 3 A T AR ST REVRTY e R R A . R HI AR R, NQP RE(h-1.381,
HAE 1%/KF ERE . MABEMALEE, NQP &% v-0.929, HIE 1%/KF LR3E, UlIH A1) 6e
Y5 B B AR AN EIE A . AR E T, SRR RECRN-0.009, FRFE 1%/KF FRE, KUK
B ACPIR T Bh T PR AR IR SR o . thiutk, Bk H1 13 2I500E.

Table 3. Baseline regression results

3. FERVFLER

¥ o @
RINNFz 545 & Nt
NQP ~1.381"" (-11.025) —0.929""" (~7.709)
UR —0.009™" (~7.064)
I 0.870"* (23.075) 1.505™* (15.797)
FEA & 99 99
R2 0.556 0.708

VE: LN IRIREIRTE 10%. 5%, 1%/KF FEE, WS EE N tE, FHE.

4.3. BEMRI

ARSI FEUE R L5 AT FETE, ASCPL 2017 4 (R EEE A VS X 3 SHEZR P ) 258
T3, BREARRI S 2013~2017 E AT 2018~2023 AEFANF R B2 Al R1H, 45 AN 4 s . AN
W, B AE P ) REOYE 1%K T BB ZE NG, SEUERDT 71—, #HSERERFRAE O G

3https://www.cnbayarea.org.cn/introduction/content/post_165588.html

DOI: 10.12677/ecl.2026.15111208 62 TR 4TS


https://doi.org/10.12677/ecl.2026.15111208
https://www.cnbayarea.org.cn/introduction/content/post_165588.html

RERH 4%

fEYE . MARBUOK/INE, 2013~2017 5-(—1.359) 32 b4 /E 5% T 2018~2023 4-(—0.596), X Al REJH TFEA
H AR S PF BB 2 TR K, 2018 4F 5 B & VS X adt itk bR A i 4 .

Table 4. Robustness check

F+ 4 REMRE

B 1) )
2013 4E~2017 4E 2018 4~2023 4F
NQP ~1.359" (~5.959) —0.596™" (-5.202)
UR —0.007"" (-3.879) —0.011"" (-7.264)
A 1.512"" (11.543) 1.452"* (13.478)

FEA G 45 54

R2 0.736 0.758
4.4, SR

2 5 A T AL AR AL I A OSSR IR A5 SR . B (1) B DA ML £ R AL (1SS) W iR R AR B, 4
FZR NQP fI[mIH R BN 3.238, FHAE 1%/KF LR, BHIH L= ST Ae s B 2 (e it P b 45 0 = 1
o H(2)F1K NQP F1 1SS [FIRFAYNBLRY, 2550 EoR 1SS M R E0N-0.263, FEAE 1%/KF LR, HiHr~
b 45 ¥4 v BE AL B PR REDRVE R . SR ERS, NQP REIEZE A f, FRII= b 450 s B A8 i A
72 77 5 RIS 0 0k P I R R A P E R . R H2 5 BIGE

Table 5. Mediation effect
5. BN

2H I(Slé Igl)l
NQP 3.238™ (22.123) ~1.780™" (-6.274)
UR -0.012"" (-7.602) —0.006™" (-3.848)
A 1.336™ (11.544) 1.155" (8.229)
ISS —0.263*** (~3.278)
FEA G 99 99
R2 0.842 0.738

45 FREMRE

N EE— 0 BN R T SR 26 AF 1B A AR RCR 2 5, A SORs Bk = Ay 3 il 20 0 9 Btk
AR T HEAT 2 A R, S5 RN 6. Z0UE R, AR AR T NQP REUS R E N, Wi
HBAE = F0s REVRI 2 9 L A4 FAEAS R DX T . Herr, RSN NQP R %0h—-4.624, HTHESR
T NQP R HN—0.758, Hil # A K AXHE K, 2 WY A Bl ol v i o A7 3 4R T SR (10 E 8 503 A FH B o«
TXAT e A A A 3 T A 7 Ml 5 A AT BE YRR T R AT AT R BG83 2R 7 0 BT iy R R i B
EANE I ETE

DOI: 10.12677/ecl.2026.15111208 63 TR 4TS


https://doi.org/10.12677/ecl.2026.15111208

RERH 4%

Table 6. Heterogeneity analysis
6. RERMRLE

NQP —4.624™" (-5.818) —0.758"" (-8.643)
UR 0.006" (1.969) —0.019™* (~11.449)
ent 0.957"** (4.861) 2.318" (16.760)
FEA G 22 77
R2 0.653 0.816

4.6. "THEHIR

P TR T IR RONAG B4 B AL IR T TR AN T In(UR) = 4.4631, X R G5 LA 2R 2 86.7%
FETTREME AR, 370 AR 7= 0 BRI TH 2 5 FE IR R0 -1.106, FH7E 1%/KF E &3 . UEib 3
86.7%)5, | IHEZE HIURKCH—-0.870 HIFFELE 1%KF B2, M 281k-1.976, 2981 THE LA 1.79
e FREERRH, SRR TR T AE 7™ 752 DX 3R S5CRE Al iR I 72 i A2 A 2 38 T TR AIE . X AT BB
BH T i AR 1 X K B Ut A 8 3 RS54 R T 5838, A A T80 AR 7= Ty AN RE A R . B,
fBis H3 15 258 1F

Table 7. Threshold effect
7. IR

ZH ECI
NQP -1.106™ (~10.410)
I TR AZ HL I -0.870"" (-7.118)
i AT 0.926™ (29.251)
FEAR = 99
R2 0.710

5. it 5#iN
5.1. x4t

AT 2013~2023 ERR=Ff O DRI HIBCEE, MEFR A I TR IR R, IF AR P 55
JEE 20 88 X358 PR P 8 o B R SR ) RE AR K it o SIEUERI 9 2 A Y DA 418

F— WA O IXIRBE IR PR B A AR AR o SEHE R AR MR IR R, BT
AP RBEF NN X EREALEEYT. B L RS DA BRI ST, SRIP R A  E]
R IR S REIRARIN T, R Sk (R IR Rl S ¥

S5 RS R v AR BT B AR TR REVEH B 5 R R AR R A R AR T B B AR T
AERFAT GG B SE R IMEM SRR, T LR 2Rt 5 JEE B3 5 i A 7 M 3R 85

S BB I RE RS A A A S DX B, AR T A B RN B 5 . X R VLT
S RS T A AR IR PR L R SRkt LR A B R R, B R A RS R R, A
B8 R X3 HR i e C P R i R Y )i 46 T B

DOI: 10.12677/ecl.2026.15111208 64 TR 4TS


https://doi.org/10.12677/ecl.2026.15111208

RERH 4%

SV, SREAL AT X8 5 2 7 (R BE R ROSAFAE T TSR, TIHEAE 2008 86.7%. Il JJH . Bk
iy ZRSESFERZ IR T QS I TR, B0 A7 7 I BE RS SN FE 0 BT T B8R A Sk i 47
ReFITHEZ T £E FHERE BT RS R 1) (R N (250 R JOR B 2B 7 T 70, 38 e B A AP AN A2 11l 20387 B A
77 0 L R A R R R RE A

5.2. BIEREIN

F—, DTSRI AR RTINS, IF SRR SR A SR M RERCE A BR= A LA SE AT R SR
b« BT SRR B AR DR R S SCHE B R IS AT RO SR B AL e, R I ORI A RN A e A A
SIBERE, HESHR A ) = E KRR T, SRR T S REIR A R JE -

B DLHERIIRS LT gt sh b gk B AL, MR ek A R SCHE . R ST R
2ot BRIV I R R RS AN B A IR RS, 51 S BRI WAL G AR RE b 1] HLRE K
HATA MRS e RS, 8 R R 5l o LE S T B P AU B 7™ L A RE R R A

=, DI AR = A R A A BRI TN S R RS BB IR, R THES SR
i B R R m PSR IS E R ST Bhil . ARZESE T R AR IR, RS gl
PSR ORGP FE T VLT 2 REE R B A T, RN T B A it A LR AR R

VU, RO TR RN, 3R T H R S R R O T AR RE 77 o AR A S LA A B T B A A
BB R R T I AR T, S ARG . MR REE BAA R, HESIRR A
WAL R R SR R SR DR R BR T T

S E 3wk

[1] VfE4, BRaR. [ 5K AT 7 45 s Y AR 117 Tk A IS o BR800 1 PR L ) B 22 ) i kR [0, R} 2
2026, 40(3): 83-90

[21 754, Xk, BT ST R A B Sl TR 0 R R R N P —— T ] 5% P T 45 s YR T A
HARSEER[I]. 4HT 7, 2021, 47(4): 49-63.

[3] kiR Hrdm. SER RO SRR E——5 T2 ZO B 1 SSHIERF FE[0]. F TR 5 V8, 2024, 13(4):
3346-3360

[4] Liu, X., Cui, W. and Zhang, S. (2025) Better E-Commerce Less Carbon Emissions in China? Energy, 318, Article 134820.
https://doi.org/10.1016/j.energy.2025.134820

[6] JAX, WreEs. w7 WIREHMES B35 77 /)], BCE, 2023(10): 1-13.

[6] IR, TRE B4 J1 ¥R S S EE]. TR & KSR, 2024, 37(1): 31-47.

[71 ks, WEi. e 25 Re s REoRT i A ) B AR B R B AR FE[3]. A IRGBIT, 2025, 47(2): 8-14+41.

[8] WROME, Uiiigg, k%P 37 o0 A ™ o i 8 I e e T8 1) 5 i) B K 72 ) OS2 A 9 [J). 98 R T K 2 | AR B 22 4
2025, 48(1): 28-36

[0 EHLR, L, 8BHE, £7°, BE ANDZRUE R MR IREER A 5T R RN SR ] &
A 7%, 2026, 13(6): 539-545. https://doi.org/10.12677/ar.2026.136388

[10] Zhang, G., Chen, L. and Wang, H. (2025) Spatial Effects and Mechanisms of the Digital Economy and Industrial Struc-

ture on Urban Carbon Emissions: Evidence from 274 Chinese Cities. Economies, 13, Article 263.
https://doi.org/10.3390/economies13090263

DOI: 10.12677/ecl.2026.15111208 65 TR 4TS


https://doi.org/10.12677/ecl.2026.15111208
https://doi.org/10.1016/j.energy.2025.134820
https://doi.org/10.12677/ar.2026.136388
https://doi.org/10.3390/economies13090263

	新质生产力对区域电商经济绿色发展能效基础的影响研究
	——基于珠三角城市面板数据的实证分析
	摘  要
	关键词
	The Impact of New Quality Productive Forces on the Energy Efficiency Foundation of Regional E-Commerce Green Development
	—An Empirical Analysis Based on Panel Data from Pearl River Delta Cities
	Abstract
	Keywords
	1. 引言
	2. 文献综述与研究假设
	2.1. 区域电商经济绿色发展与能效基础
	2.2. 新质生产力对区域能效基础的影响
	2.3. 产业结构高度化的中介作用
	2.4. 城镇化水平的门槛作用

	3. 研究设计
	3.1. 样本选择与数据来源
	3.2. 变量定义
	3.2.1. 被解释变量
	3.2.2. 解释变量
	3.2.3. 中介变量
	3.2.4. 控制变量与门槛变量

	3.3. 新质生产力指标体系与测度方法
	3.4. 模型构建
	3.4.1. 基准回归模型
	3.4.2. 中介效应模型
	3.4.3. 面板门槛模型


	4. 实证结果
	4.1. 描述性统计
	4.2. 基准回归结果
	4.3. 稳健性检验
	4.4. 中介效应
	4.5. 异质性检验
	4.6. 门槛效应

	5. 结论与建议
	5.1. 研究结论
	5.2. 政策建议

	参考文献

