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Abstract

Under the global climate governance and the “dual carbon” goals, the energy transition has pro-
foundly affected the scale, structure, and quality of employment in China, with heterogeneous im-
pacts across regions, industries, and skill levels. Based on panel data from 30 Chinese provinces
over the period 2014~2023, and drawing on statistical yearbooks, Baidu Index, and the CEADs car-
bon accounting database, this paper constructs an employment structure indicator system from
four dimensions: “green creation, transition shock, service upgrading, and quality upgrading” and
develops an energy transition index (PETI). Using panel quantile regression and grouped quantile
regression, it examines the impact of the energy transition on employment structure and its heter-
ogeneity across regional, resource-endowment, and policy-intervention dimensions. The findings
are as follows. First, the impact of the energy transition on employment structure exhibits signifi-
cant distributional heterogeneity: its stimulating effect on low-carbon employment and producer
services is mainly concentrated in high-quantile provinces, while its suppressive effect on high-car-
bon-dependent employment is more pronounced in low- and middle-quantile provinces. Second,
resource-endowment heterogeneity is prominent: in non-resource-based provinces, the energy
transition displays a benign adjustment pattern of “green creation , traditional reduction, service
upgrading,” whereas in high-carbon resource-rich provinces, a structural dilemma of “green sup-
pression alongside undiminished high-carbon employment” emerges in the early stage of transition.
Third, policy intervention effectively buffers transition shocks: in the high-intervention group, the
negative impact on high-carbon employment is smaller, and the stimulating effects on producer ser-
vices and high-wage technical services are significantly stronger than in the low-intervention group.
Fourth, regional heterogeneity is significant: the eastern region enjoys the most prominent transi-
tion dividends, the central region experiences the most severe transition pains, the western region
shows rapid growth in high-wage technical positions, and the northeastern region exhibits the
weakest overall impact. These findings indicate that the impact of the energy transition on employ-
ment structure is not “one-size-fits-all” but varies significantly with regional conditions, resource
endowments, and policy intervention intensity. Therefore, differentiated transition support poli-
cies should be formulated: establish fair transition mechanisms and retraining systems for re-
source-based provinces, intensify green industry cultivation in the central and western regions, sus-
tain eastern leadership in technological innovation, and strengthen the positive role of policy inter-
vention in buffering shocks and amplifying dividends.
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FAREIR . TREIR . SO SRR TN K . Yang 25(2024)F8 H o] A IR AR Y Tk RS 61
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A RN IE, Zhao A Said (2023) KA T4 T W3 52 TH 58 = sl i B, FRR G
AFLFL[12]. R B SH A i . Vona %5(2018) 47 b a5 B2 R BRIV AT A % 7L v B 5 2 b 1)
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B TABCRNU Bl -5 o A ) S5 R SR 2 HE A Pl B 1 S B FR BE AR P2 201 Wang: 25(2025) Fi5 H ik
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Table 1. Employment structure indicator system
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Table 2. Indicator system of energy transition
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Figure 2. Temporal trends of national employment structure
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Figure 3. Correlation between PETI and Employment Structure by Province, 2023
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Table 3. Quantile regression results of PETI on employment structure

%z 3. PETI Ml SR B EVAE R =

B ZANVA: i §s fii A PRUEGR PE
0.10 0.112 0.150 0.458
0.25 0.172 0.090 0.055"

Y1 0.50 0.059 0.116 0.614
0.75 0.117 0.078 0.133

0.90 0.131 0.080 0.103
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0.10 —0.764 0.111 0.000***
0.25 —0.758 0.162 0.000™*

Y2 0.50 —-0.519 0.089 0.000***
0.75 —0.460 0.187 0.014™
0.90 —0.288 0.226 0.203
0.10 0.165 0.059 0.005***
0.25 0.239 0.030 0.000™*

Y3 0.50 0.228 0.058 0.000™*
0.75 0.322 0.059 0.000***
0.90 0.485 0.078 0.000™*
0.10 0.002 0.032 0.940
0.25 0.095 0.035 0.006™**

Y4 0.50 0.141 0.026 0.000™*
0.75 0.227 0.032 0.000***
0.90 0.345 0.066 0.000™*
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Wl b 32 REVREE U SN iR g 25 s rp B DXL R BRAT MV b AR R 32 B 42T (L S s PE AR ABIX
FE T BOR R 55 b 1 B d5 0 PR B B RN, e TR0k 7 8 vt e B IR 55 e B s A AR 58, IX AT RE
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Table 4. P-values of grouped quantile regression results by region

4. XESESMHET P ER

A bl T R R (iR ARk
0.10 0.033" 0.231 0.215 0.909
0.25 0.005™ 0.553 0.063" 0.143
Y1 0.50 0.113 0.009"™" 0.041 0.025™
0.75 0.117 0.114 0.815 0.854
0.90 0.000"* 0.000"* 0.128 0.817
DOI: 10.12677/5a.2026.1511249 117 St 5N


https://doi.org/10.12677/sa.2026.1511249

gk

0.10 0.000*** 0.000*** 0.031* 0.821
0.25 0.000™* 0.000™* 0.350 0.345

Y2 0.50 0.003*** 0.000*** 0.345 0.260
0.75 0.594 0.002"" 0.123 0.309
0.90 0.512 0.000™* 0.000™* 0.001"*
0.10 0.000*** 0.950 0.612 0.430
0.25 0.001"* 0.000™" 0.029™ 0.567

Y3 0.50 0.059" 0.045™ 0.002"* 0.918
0.75 0.017* 0.230 0.012* 0.644
0.90 0.001™" 0.282 0.002"* 0.952
0.10 0.040™ 0.376 0.643 0.182
0.25 0.003*** 0.425 0.000*** 0.984

Y4 0.50 0.512 0.744 0.000™" 0.297
0.75 0.313 0.143 0.000*** 0.014*
0.90 0.003"* 0.343 0.000™* 0.080"

43.2. FFEERRRMY
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Table 5. Quantile regression results of resource subgroups

F 5. FRSESEEALERE

A G« JEE Al THE FEEPE  EEKERMGTME  REESPHE

0.10 0.487 0.000"" ~0.532 0.000""
0.25 0.309 0.001"" ~0.450 0.007""

Y1 0.50 0.276 0.025" ~0.460 0.042**
0.75 0.356 0.002" ~0.958 0.000""
0.90 0.103 0.178 ~1.156 0.000"""
0.10 ~0.981 0.000"" 0.618 0.003"
0.25 ~1.210 0.000"" 0.802 0.003"

Y2 0.50 ~0.822 0.000"" 0.951 0.001""
0.75 ~0.558 0.000"" 1.029 0.002"
0.90 -0.222 0.306 0.530 0.116
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0.10 0.218 0.009*** 0.015 0.892
0.25 0.269 0.000™* 0.108 0.266
Y3 0.50 0.275 0.000*** 0.237 0.080*
0.75 0.433 0.000™* —-0.014 0.893
0.90 0.491 0.000™* 0.034 0.716
0.10 —0.014 0.782 —0.119 0.188
0.25 0.105 0.001** 0.087 0.027*
Y4 0.50 0.140 0.000™* 0.128 0.200
0.75 0.246 0.000*** 0.131 0.173
0.90 0.320 0.002"* 0.129 0.219

4.3.3. BFFHRRRY

2 6 PR, BUNPMRBINGREE R 1 REVREE RO Ak 454 (1

Mo FEARBR T-HI4, Rediss

TUof B b O A7 ) b o BEOK, T AE Ry BOR T AL R b i WA R g5, BAURAEAER b A i XM,
WU I ORIV BN RENS A 202 1 REVR S R AR e s AT ML ik iy o A BORTT0AL, REURIL 0T
A AR 55 Ml AN i B AR AR S5 M PR s N A i 2, AR K TRECE T . XK, BUFE
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Table 6. Grouped quantile regression results of policy intervention

= 6. BURTH AN =)

AE I T B THE AR P A IRBCR AL THE IKBGE P fE
0.10 0.156 0.359 0.357 0.031*
0.25 -0.033 0.768 0.293 0.135
Y1 0.50 0.005 0.975 0.098 0.488
0.75 0.047 0.573 0.218 0.044™
0.90 -0.019 0.904 0.205 0.283
0.10 -0.670 0.000"* -1.277 0.000"*
0.25 —0.456 0.001" —0.872 0.000™
Y2 0.50 -0.300 0.083" -0.723 0.000™
0.75 0.153 0.610 -0.690 0.000"*
0.90 -0.182 0.178 -0.715 0.106
0.10 0.338 0.000"* -0.182 0.068"
Y3 0.25 0.224 0.001" 0.168 0.033"
0.50 0.247 0.002** 0.231 0.006™"
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0.75 0.540 0.000*** 0.288 0.000***
0.90 0.445 0.000™" 0.290 0.023*
0.10 0.107 0.027* —0.119 0.043*
0.25 0.080 0.048™ 0.087 0.075"
Y4 0.50 0.177 0.001*** 0.128 0.001**
0.75 0.416 0.000™" 0.131 0.002"*
0.90 0.254 0.001*** 0.129 0.001***

4.4. WIS AT
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Table 7. Test results of the moderating role of resource endowment

7. BREMEIETREEELER

WA Y1 Y2 Y3 Y4
PETI 0.152" —0.272"" 0.137" 0.073"
(0.004) (0.002) (0.002) (0.046)
A, 0.252" 0.099"** 0.138 ** 0.011%
e
B S (0.013) (0.007) (0.026) (0.009)
i ~0.793" 0.816" ~0.495 ** —0.487"
& =]
PETI > B (0.038) (0.027) (0.046) (0.008)
A & & = &
X [a] [i] 5 RN = = & &
FURIIELED 300 300 300 300

T8 ARty 7 IR A T RN A IR A5 R . ST PETI APASEE R A DY AN HERE 25 825 (P (H /N T
0.5), JXRW], PRETHILH 3 AR X, BEVREE RN il 5 H DAL RN, 5 AT ) BCR T BUROK T
PETI AR sl L A e B B AR 55 M F R s A - RS e 1%k i st M AR K4 ] o 12285 SR 7 AL 4
[ U b R BSOS 2 R R SR EL EIIE, ISR T P it B gl L 2R ) B TSR L

4.5. TRBEIHT

VAR A A EVE 1D W& A QEIE EE ST C P N e o P TR DR P B S v =
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Table 8. Test results of the moderating role of environmental regulation
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WA Y1 Y2 Y3 Y4
PETI 0.158 ** -0.197"** 0.144 ** 0.080**
(0.014) (0.001) (0.001) (0.014)
0.001** -0.003*** 0.003"* 0.002"

\:l:j;; I—I l . . . .
SR (0.025) (0.008) (0.039) (0.070)
0.006 ** -0.054 ** 0.071** 0.020***
SeEdk|

PETI < H5HLH (0.019) (0.013) (0.048) (0.007)

EAT IRy & & & &

KT [ 58 408 & = & =

RUNIIIED 300 300 300 300

4.5.1. ERHASMHEFEEY

W5 9 FR, AR T Y2 F1 Y3 BIR AR IR 53R . X T Y2 wirAT kAR, FEAR b o
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Table 9. Robustness results of the full sample

9. EHARBMERE

B3 g6 7 v r=0.10 =025 7=0.50 r=0.75 7=0.90
VAT 0.000"™" 0.000™" 0.000"™" 0.014™ 0.203

Y2 i g — 0.000"™" 0.000™" 0.000"™" 0.001™ 0.166
Bootstrap 0.000*** 0.000*** 0.001*** 0.092" 0.184
A Y 0.005"** 0.000"* 0.000"** 0.000"** 0.000"*

Y3 i lE—M 0.031* 0.000*** 0.000*** 0.000*** 0.000***
Bootstrap 0.125 0.000*** 0.000*** 0.005*** 0.000***

4.5.2. AN BEFE Y

WA 10 s, SRR T RIRER AT Y2 ettt insi R, ATLUES], FEIREEET, fa
— AT Bootstrap At TH45 RS HERR s B — 8. =RiO5A M R E 7 HEE 5% B 1R, X
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SIRE L EAAEATE . BT S, AR mafia b, MRS EE LG EE, HREAR
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Table 10. Robustness results of the resource endowment grouping

F10. FREMSEREMERE

e K58 775 r=0.10 =025 7=0.50 r=0.75 7=0.90
A Y 0.000"** 0.000"* 0.000"** 0.000"** 0.306

El 3 il — 0.000"* 0.000™ 0.000"™ 0.000*** 0.304
Bootstrap 0.000*** 0.000*** 0.000*** 0.046* 0.436

A Y 0.003*** 0.003** 0.001"** 0.002"** 0.116

R R e — 0.341 0.019" 0.017" 0.071* 0.648
Bootstrap 0.144 0.101 0.015* 0.004*** 0.242
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