O A R

Science Technology and Industry

B25E e
20254F 4 H

Vol. 25, No. 8
Apr., 2025

7% T B 0 i A 4 L R IR BUR X BE TR A R U5 M

S S5

(FAbH A F L5, 7 FAE 050031

WE: #HRTRARTHOTHRELE  ARCRBEWALE MHEEASIAAELSOERALS, AN BE =t 3k
M7 = 3 A @A) A SBM(slack-based measure) 2 A 3 2006—2021 4 4 B 282 A& 64 4k B A) A 2 F L 5
(4 B R AL T # 2 ZR ALK (20132020 40) VA — R A B RiXIe, RIA N E £ 5k F 5T H 4 LB K8
FHATARA AR R A Y RIR, FREAR, THELRHRE G AT T RBRTFTHRRAANXEEALE

#EEHve, L2 2iE— AR E R L,

K TRAWRT; ARBRAAKE; NEEZ 5K
hE 4 2ES . X322; F299.2 XERFRER: A

NXEHS: 1671—1807(2025)08—0254—05

U TR I T R TR 1) i VR O IR K R
e, R E AT R R R EE S, (AR
GRS I TSR RN 28 B 1) P e e, 5 105 A 3
W38 T I 0 DA ol L AR SR S Y R
T HE TSR RE PRI AE Bk 1 29 3 T AT e R JRE 1Y
FERH, PEmmne IR R , ANMUBEA 2 e
VAT P 5 0 RECE IR T i A S 2 . BRI, IR
G35 5 AU Ak T AT R 2 A e O X R DR A T A%
s, B SR IS A X,

1 3CERERA

MBI 58 380G T B YR Ak T B 5ok
B B EE T2k = 5 00 FAE 43 B 5 e B R U Ik i
KEHE, EiEGEES LT E 115 AR IEB IR
P TR AR ECHRE i Rt B 4 Tl o R v T R U AR
W 2805 & K - HOAT DA 2o #E 50 7l 25 4 T
K AR R IR E A A0 S ABRA T, &
FERIF T A8 FED WX 113 A Hb 25 % Y5 TR0 0 T 1
i T U 28 55 e 08 38 2o [ AT HE il i 0 3
P 1 O U AU I T 28 0% v o i K. I S
XUFHFHEIBLT 20122021 4F B 76 45 W5 U5 28 30k T 1)
TR AR i » 1L 28 T st (B I 55 (slack-based meas-
ure, SBMD) [ 68 R0 R AT I 3 2% 0 T R TR AOR
Jfid st Tobit A5 B 43 By & €6, i B A Jie 350 28 52 ] [A]
IR UE KK I Ak 7K - 34 2 52 e 4% BE
DAY T 200 4 SRR I IE ) 2 e R 2R

BEAR B3 SCHR X 52 e R I A AR ) 2 ZR

FE HHE: 2024-10-28

HATHRIE . RTHESE 8 2 N 22500081 FH R
DX 7T RE JER ORI R AN 1S A i 57
Fid IR X g i P T2 1 Gt 2 TR R IRACE,
U SRR T A7 A S ) s SO . A AR AT g
HRIFST BN, 2 (00 I BOBOR X = BE IR FH AR 2
BB, HRORAE AT IX s sl X P A ¢
PRI 2 71 RE T T T P T L AR 4
Fr 838 P SR RO E 2553 557 I F TS 5 BUR Y g
TERIFHRCRERZ AL, A A28 Z) BUR AR AR 3 2
T REIEA FHACR , HASW B R ok i B 2

BRELAG SC Rk X 7 Y5 2 30k 7T AT RSk & R SR 1)
HFE 5 o U HE A% 5 i = X6 68 V5 R S50 1
FEMAIHIT » AR SCES A Bt 10 e 9B B SEAIE
o 06 R TR I T R Rk R R O X AR IR R 50K
SRR 0 v T 9% P R Tl n] R R i R A5
(R AT 7 B S o AR 2 0 DR TR 3k Tl T Rk ke B
B M LS L.
2 WMRAESEEXRE
2.1 HEEIHE

I e U TR 4R T AT AR 2k R R SR N R YR R
FHRCR I R0, AR SCHE (4 9% R R I Tl v] R &
JERLA (20132020 4F) ) CLL R f FRCIRI ) #1 -k —
URIE [ ARS8, 8 2 b A 9% 5 250 I i R A 9 U AR 4
7 AT A F R0 ) 7= A R B SR AR 25 4
P EEH TR I — = B SR 5% e 2 B, 7R L
SREARON VAL 45035045 2 )3z N A R 2541

TEEE N FAE5R2000—), %, T E LA EHR L, FRF @ HKKIESH,

254



H4 R < EUR R T AT P K SR BORE X BE IR 8RR B 5

IR, 5 5 F o v R TR
N
Y, = B +Bidid, + D 8X: +a+A +e (D
j=1
. Y, RREER A did, ORS00 52
1] 5 2 755 Ay % VPR 00 71 128 ST X, Sk b 4
ARy ap A, 4k AT 008 4 25k R i o 2 2k
I s e, HBENLAEEHIT

2.2 T=iHAA
2.2.1 #MBELTE

RERH) HI 2803 2 A 12t BE U FE K - R 280
MR E BRI, BB J7 s A = EH R
Z[A] R AR B AR AR 7 i A 9 45 4 7 AR 77 T H
S ) o 0 4 A RE IR AR R S W AE TR A ] A%
ROV HME R AR IR 1 iR, mik 1T
R B TF Bl g B BEVRAE B 43 R T
b N BB T RE B AR A7 45 0 RE U FE B R A 4
M XA 7= A SR 7 s Tk — SR A AR HE T R
TV AR 24 HE A 0 T B AR R i S AR 2
H RIS SBM BRI TR

x1 2EXRRREMAREERER

A — %R B R B

FHFEA | Ml AL VPN

BA FARBA | € FA S Jigt
REVRBA | REBIHFEL JTmipR i

B | TG | XA A Jigt

Tl — AR AR Jit

R | RS R | Tl R A Tt

Tl oK A Tt

2.2.2 BMSHBEE

WU R 1 did SRR ) St B[] 5 02 75 oy
BEVFAIIR T A58 I, T ORI ) A S it s ] Sy
2013 4F, PR > 3k v oA ¢ D5 AU 3 T EL IS [R) AR 2013
A R DL R B AZ O R AR B A ERUEA 1, R 0,
2.2.3 EHREE

S E A BFFT, PR BCLL T P A8 . N %
(PD) . AF 3 X A= 7= E AR (DEP) L 7=k &5 4 (INS) |
AN IL K SE COPEND | R+ BURE JE (GOV) | B
I Do J2 8 (IND) | 3 % R (PAND | 2455 A0
(END, Horr, A FV B2 HIRAAT B 40 A 1 A 1H
BERTRS  E BER AR =7 M 380 o b XA 7 S
(B LLIF7R s X AN FFTBOK T S AR SE PRl AP 5% 4
A0 B XA 7 BV L O BURF T TR B2 M 5
P I — M TUAA P S M o e XA 7 B L R s, L
HR 387 % %6 P ] s 66 P P 288 o 8 N D L A6
PR s UG FIEOH Y4 Bl L R ECR IR SR BE R

il FH— M Tl A I W 25 G R 3R
2.3 HIEERE

VR [ 282 ML T AE I AF SR 4, Hoh A
B 114 FEGEIR AT AN 168 JEAE YRR . B
HIET 2006—2021 AEC T EI T GLIHAE L) 45 A
I BETHARE S X T8 43 0 2 B SR FH 2 P A7 (1 1 Ak
R R AR IR G A RN SR 2 PR,

®2 BiEEfRELt

A BfE b2 We/ME [JON[!
Y 0.317 8 0.128 4 0.021 4 1.177 0
PD 433. 67 337.71 5. 00 2 648

DEP 45 897. 21 33 431. 75 2 767.00 467 749
INS 0.403 9 0.101 3 0.085 8 0.838 7

OPEN 0.017 7 0.018 9 0.000 0 0.198 8

GOV 0.184 8 0.102 2 0.042 6 1.485 2

INT 2.2700 11.830 0 0.000 0 355.180 0

PAN 6 074. 59 16 222. 35 0. 00 239 892
EN 79. 30 23. 30 0.24 184. 80

3 SEIESH
3.1 PITHEBRN

iz FHOBUEE 22 43 1% 1) o B2 11 2 02 38 2 A7 R g
Ko, AR SRR B0 UE % 580 3k T I VR AR i T
FE R RFEE S 8 BOOR S it AT B V5 R FH R0 3 DR R A
— Ay A A R B, RIS AT B 22 L ST, X
S RN B A A TR SR 5

WNE 1 FTR , 76 AT RELE & e BUR S fT . L5021
I FRZEL 110 25 5 24 AS B 25, RV HR AR 52 50 2 19 i
BRI FHRCRIEAA A BE 25 . WAE  current 7,
L0 4 B R AR TR B BLIE 17 A8 4k, 3 Ul B 78 A 455
S92 BRI 5 » 9 PR 3 T 4 R WA R
R NS A <k I N AL UG ES 2231 <P o)
GEIR AL T A RE VR A BCR & 45 T IE m B AEH .
g5 b BRI T AT R

0.04 -
T T
| ! )
i [
é) H ! i |
o LS i ' i
£ 002t N R S Qe 1
a : o - ! %
2 ' e
& | | [ i i
5 |s oD
§ 000F Il ¥ L
E= ! I L
1 P------- ?
i i
1 I
1 1
_002 1 [l 1 1 1 1 1 J
> ” v & \\ \"\, \’\J \h
Q.‘z// Q‘b/ Q‘Z’/ c}) QO% 7 ro" 7 QO% 7/ ro‘, 7
i 1)

B1 FTEBRE
255



BRI

F25Hk FESW

3.2 BEAEEALR

Nk 3 Fs AR (D ML (2) 43 B TEA A
2 T A ) SRt A [ AR [T ] 3R T ) [T 3
AR AR (3) FIARAR (4) 43591 A ZE A 45 1 78 B 1
SR oA 1 0 T S ) R %) T 5 A

*3 HEFA
7R R (1) R (2) FERI(3) FEAY (4)
did 0.008 3* | 0.013 7* 0. 006 9% 0. 024 0%
PD 0. 000 04> | —0.000 02
DEP 1. 38X 10761, 06X 106"
INS 0.1211 —0.055 3
OPEN —0.674 07 | —0.084 7
GOV —0.014 8 —0.0135
INT 0. 000 02 —0. 000 06
PAN 4.25X1079 | 2.24X10°7
EN 0. 000 4% —0. 000 07
HECI | 0.303 97 | 0.302 77 | 0.202 0% 0. 289 9***
Fisf [i1) ] 5 i = = =
I w = i =
S AL 4159 4159 4159 4159
R? 0. 001 2 0.779 8 0.261 4 0.794 1

T G IFRIRTE 1020520 1 YK e 35

AR [ U1 245 2R R A0, AR 1) o OB ) ) St
FIE M2 482 e B U 2R 3k i ) i URUR ] Ak R, HL e et
5V FE KA . BT (2) SR AR (1) A 5
Tt [0 5 073 1010 5 3R T %) K [ 2000 A R A%
OB R R ECH 0.013 7, BEHIE BUR S0 )5 .
BRI 1) 2% (0 42 2R RETRACRAE 1020 B9 K-
TR ETHRCR . BB (3) SR ERH (1) 1Y BE Ak
AN FVEREE NS XA 7 R L A X
ST HOR- (BUR PR B 0 R 3 KR | 3 L
FBCIA AL 8 A~ F i A2 4[] I 235 SR 58 A A
TRt 5 BRI T B9 R PR A I BCRTE 500 KK
MRERER . b AR A R N
NETHB AR 7 B EL W ST FIOK P F0 R 358 6L il 147 368
BT LR VAR E . TTRE S R NI R R Y
HBIX i R AR A 0 2 A A Aol ) P PR — et 4
55 » DRI SR B — 6715 B - AN 1T A 20 o 1 RE DR
FIHRCR . BRI S, — BTl [ R R 255 F
SRYR Ry Yl A R 1 [ S 9 O T R 2R P TR
PETIRA T X8 A IR R B oK . AT (4) R AR A
P C3) At i g s ] AR T 1180 00 1) [ R 50 10 A
T 25 R A O ) S i B U R T ) i D
FIHREAS B A RbE i, ELid G 106 19 2 25 KK
e o i EL A7 o) A e N M DA 7 R E A BB
W NIE, ATREJE th T REE 2 PF KPRy K K
FAR LA B2 A 5E G A B BRI e v HE S RE TR

256

FARMBIH AT, IMTHR & 1 BEUE AR FHASCR
3.3 REFKRK

BTG 50 A2 38 3 BB 0 C TBCRE P Ao DT AR
et A AN AT UL PR 3 X B A 4 R T A s e, iR
YRR T BE R R FH RO A 4 = 2 R AT Rk kR
RS RS 1 s AR 2 BE ML A 8 A AR Hh AN I B ded 2%
S TR S S RE AL BE PR B S AR 2 L X
LB ERRIRACRIEAT 500 WnlH, 25 R E 2
Fis. 2 AP, B A R BEDLIAE R B T
0 it . HEIEE M. 7ok, e 2EREEHEICE
() ] ) R B0 25 3% 00 A . H AT L % I R O
T €04 B3R BR IR AU 14 $2 755 JF AN 2 AN WU I (4]
RO, LU T 25 A

50 F BB
o P
40 F
30 F
R,

20

10

op_——°¢ 1 1 n L T
~0.03 -0.02 —0.01 0 0.01 0.02 0.03

2 REFKE

3.4 TREMHRIE

Syl A 35t e A e A5 A PR R R [ 9 25 R 7 AR
FRSEIA ARG T g, 25 SR AN 4 PR . R RREARAE
A i 2 X 235 5 7 A 1 5 e ) A ) 45 43 DG
fil-X 7 22 43 ( propensity score matching with
difference-in-difference , PSM-DID) /5 5 41 7fa fil 4
Raet 5 KR O IR A A R DR AR
Pl A T B AR A B, ) el &0 DL e 5 o s A
I T e DG JE 9 R T A Sk 6 R 2H L FEXT DG JC 1) 28 ) i
AFmA, 2R Nk 4 s, m A TSR, R
(AT Z A5 2 O T, U v [l 3 25 R R e Y

SRy IO X TSR AN %o s [ F) R B ) ] el
i ] DX )RR, Z5 R 3R 4 P . AR IR DACELRI)
ST P [R] Ay 2 R YY AS E BUORT SR P AR | 4R DDAk
HEAT XU 2 3 A 1) Al o S G 0 0 25 SR T 3
U DU T B 2 SRR AR Y . R 4 AT B
SIS [R] B T J5 o %0 A R AR i 1 R B B 3O OE
PR IR S R R B Y 5 it % BE U A T AR i 4
EE AW, T3 Ah, 28 ST ZR AR N JR) FE K 1T 3
s A BE A R ) S it B 8] B4 38 0 AT R 2R %
R REIEF FHRCR A4 B SOR e 2



H4 R < EUR R T AT P K SR BORE X BE IR 8RR B 5

By PSM-DID ﬂzﬁﬁ#rﬁ]ﬁﬁ
P4F AR PO 4
did 0.023 5% | 0.012 4™ 0.016 7 0.018 2
PD 4.90X1076 | 0.000 03 | —0.000 02 | —0.000 01
DEP  [1.05X 106 4. 11X1077 |7. 69X 1079, 22X 107
INS —0.0651 | —0.141 1" | —0.150 1" | —0.099 4*
OPEN | —0.140 2 0.197 7 0. 241 0* 0.195 1
GOV —0.0185 | —0.144 9* | —0.077 1"* | —0.081 4*
INT —0.0001 | —0.0112 | —0.0016 —0.017 4
PAN  |—1.89X1077| 7.0X 1077 | 4.42X1077 | 2.92X10~7
EN —0.000 1 0.000 1 0.000 1 0.000 1
FWHATW | 0.286 7 | 0.335 9% | 0.337 0" | 0.314 2%
i i) 1 5 & I = =
T [ b 2 2 =
S 4 004 1314 1843 2 371
R? 0.787 2 0.920 3 0.8777 0.850 0

W A IFRIRAE 10%6.5 %6 1 6 K 2

4 HigHEW
4.1 i

ASCLL 20062021 4 [E 282 A Hb g T S BF
FEXFA 2 4 AL B A I B P R R S
3 AN TR AR AR 2R XA T (I ek 0 2 EE K B
PR GEATIN EE L I FH DID #E A IR ) ) 52
Tt} RE R A AR M SE R0 . T AR 840 F 45
W WL JR BUSRE 11 S it W) ¢ €6, 4 B2 22 R U A1)
RORA WK REVE A, Halad 7 B E . %
A R Ik 145 S AR M SR R 1) A5 3 XU R
ZE 53T FTCAE F [ 14 5 T g ok R AT R 30 45 R
71N » R Ay Sl Xof 0 058 8 3 T 19 B VR FH 5% 1)
SEMAAN R 25 R TE Y. HE Bl BT IR A T W] R R
JE XTSI L IX Bl % SR RN A A B H AT

4.2 &Y

4.2.1 RIERF 4L E RS AR IR T E 8

T IR X R R AT REE AL AF 8 2 T
TREEN I L RO BE AL OB Oy 2 3 AT
REFIRAIHL BE. 51 T o R 93 B R 47 1Y 15 /e ~J 16, 42
EERNTREIRMS 5, S50 AR A %R
G3A A BRI 30T T A DX, B SR R N 5 R X
B L BE AR v, DAY/ D R VR A% i R 3 TC 2o A v ) 40
KU BRILZ A, s i A 2 sl R Gk, 1R
fe s S8 A R A S L S R R AR
A7 » NI RRATG A 38 403 A BB T T #E
4.2.2  AEE W LEM, K RARER L

JINRAERR WS TR L T R 46 3095 B9 R H2 4
RAEN o 38 33 17 A WCE F 7l T B85 A% G2l

(A RE VR FI FHASCR S ol /D B8 VR T FE AT e D HERC. [
B IR 5% WA 9 2 77 b B9 ISR 4k 5 g B, 3 ik
T AL R R BT R e A 15 T 2%
v AL OB FNAFT RE T, A0 BE IR BR R T g
IR AE A A 7 ol s B B A 3 0 AUR 0 B
VIR

4.2.3 MBREFRASE.RSERZLESESH

HE.BWmS 5EEEEAES S, 51
AP Sk YRR TR A S R, 2 A b g I A
BOR AR VAN SA A E . AN, B
Z5EFRRRIRAC S T, T i 1 bR IR M A% sh 4
FILH L B T 3 0 oK #E Bl A b B U 7 it | S 1T, 4
o BB YR b A B I A A T 58 4 e
4.2.4 ZEVRBIBBA . EDRELS”

BT AR T g 10T 2L, AR TR R T Y
SRR O o i TN AT e s HEBOR .
Fn | F T HLE], HE 5 68 v HE L AR R A B
AL AN A RE IS TH FEFHE A, ok, ST (4
) A IR ) A M 4 3 i L Ak A 2R L B A 45 25 [
JE ) A S b U R A B SR i X [ A 5 ) 0 U
AHEA BRI FIHE ), K 1144 B2 0 e Ak ok T PR
IR ER BT o 53 A1 S A S R Al R [ R
JE G IRA A I E R S ) AR 5 Ak 34
A P R 2R A R .

S 0k

(1] AR, skEA. BErE, R AT A R R
BEAEIND. WL H 4R, 2024-07-04€001).

[2] JEG, Atk REIAHEBOR S RIE R T HE: 3T
(CRETFRBRAT SR MM R # 05T,
2024, 37(6): 1169-1180.

[3] Wilwge, SURE. MHEPE. BT 3 4 RO SR BT 28
TR B LRI, 22 550k, 2024(5) . 66-77.

(4] @R, TR B2 BeHE R B S 905 AT =
Bt & ReL]]. HilkaRiag, 2024(2): 184-195.

(5] rmdcid, XUEHHEL 36T SBM AR A Tobit #75 i 9% 5 1
WSk 8 R SRR S N Z BT . LABRPT A A ].
FFES . 2024, 33(3): 34-42.

(6] ATFHE, kMM, ZME, 5 A FURE X F R e ]
FBCEEM R 3 TR E Mg i H AR s [/
OL]. M K ¥ M (AN SCHS R0 . 1-10[2024-10-
11]. https://doi. org/10. 15886/j. cnki. hnus. 202409. 0156,

[7] B, XU, 000 B BOR G 48 w58 IR 0%
Nh——3f F 5 REIHE I BOBOR 27 A /s Y " i e L)/
OL]. %R, 1-16[2024-10-11]. https://doi. org/
10. 13676/]. cnki. cn36-1030/1. 20241022. 003.

(8] Z=HlIHl, Thar. B 2c 5y WX ST AR IR R 1 52

257




BRI

F25Hk FESW

(9]

[10]

[11]

[12]

[13]

[14]

Wi BRI ], TolkFARZHE, 2024, 43(8): 90-99.

HB A, BTG, BRI TT ) 4R Kk R e HE Y B
MRS — 2 FRER B A (T ]. P ER SR,
2022, 42(6): 2955-2964.

R, (4 E R PR AR T T RS & R LK (20132020
A VY SEHE T Tl A b B8 S M RN A FE (D], B«
PO 2 KA, 2023.

FiFoE, Fokl, VI, % B AR R G ) L
R BE K22 i A 00 [T, R ES L, 2023, 32(10).
71-79.

HESERE, ASHL, XM, B RS R R SR X AR
PR AN 7 — LT LA s UUEE 22 43455 70 A I 3R 3k
MEAGT ], W) Eise, 2023(11): 15-30.

WB. SR AT SR IR I 4t XAl 1fn Zh A 4 5 i A
FE——2k A T 4t G R TR I T L 7l A D A S B I A
[J]. M5BT, 2024(1): 94-101.

T, (4 E IR LR T TR S R )Xo R RE B

[15]

[16]

[17]

[18]

[19]

RIsZm[ D] AR, B RAE, 2023,

BEBARE. BT VR U YR AR T T R R R BUR AN 4 M
[D]. KJE. hpgwtze ke, 2023.

ZER, AR, SRR, MO R R R IR R T 7l 2
PR — LT N R A LT, 37T a8, 2023
(4): 55-67.

JRZE . AR BRI T AT R R R UK A TS
HEBOR P4 — 35T PSM-DID [ 4R S28 i iEHR[]]. T
BIXR S35, 2020, 34(10); 50-57.

TG, MR BT YRR O |l 2548 T 5 WA U 4 B
PRI 4k 6 & R F T (D], PRI HE . Wl gk
2, 2024,

R4, Or7e, ZERRTE, 2 W AREHEBOR B bR R X
BV 7 3o 0 VR T 7 AR AR I S i A T [T/OL . 4
KRR B R 2F 254 GE SR 22D . 1-12[2024-07-06 1.
http://111. 229. 208.102:  8085/kems/detail/41. 1429. C.
20240426. 1710. 002. html.

Impact of Sustainable Development Policies on Energy Efficiency in Resource-based Cities

JIANG Xinyu
(School of Economics, Hebei GEO University, Shijiazhuang 050031, China)

Abstract: Promoting the sustainable development of resource-based cities is an important task for deepening regional coordinated development

and building an ecological civilization society. The SBM model was used to calculate the energy utilization efficiency of 282 prefecture level cities

in China from 2006 to 2021 from three aspects, such as input, expected output and unexpected output. The National Resource based City

Sustainable Development Plan (2013—2020) is regarded as a quasi natural experiment, and the impact of sustainable development policies on

energy utilization efficiency is examined using the difference in differences method. It is found that the implementation of sustainable

development policies has a significant positive impact on the energy efficiency of resource-based cities, and this conclusion still holds true after a

series of robustness tests.

Keywords: resource-based cities; energy utilization efficiency; double difference method
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