(I

a6 H 8 2024478

Resources
2024,46(8):1620-1635

Science

Vol.46, No.8 Aug., 2024

SIAREE: 22, WM, XU . 380 B it el Btk e e U e 2 R e 5 s 1] 22 S 5 AR S AL TR (9], BERFL7, 2024, 46(8):

1620-1635. [Wang S Y, Pan L X, Liu J L. Spatial differences and driving mechanism of carbon-emission-sensitive human

development index in Poyang Lake Basin[J]. Resources Science, 2024, 46(8): 1620-1635.] DOI: 10.18402/resci.2024.08.12

EPH MR HE M EURE AL R BIEH
= (B £ 7 M IXEN LI

IER=EEMR, FR A

(.S XRFPRAFPHRZFALLEAR TS, &G 330031;
2. B RFEFETRFR, HS 330031)

i E.[BMIERB A A LA T 69 B B SRR HE L, AR KR 69478 N iF A SR e 7 3R %
HEA B RN K KA H 0 2 8] £ S 5 RS AT 54T, VA s B ek T AR TR A AR TR A AR AR R T 3R
A AR L TR VAR AN B ok e 547, M) 2 s A B A K Z R 45 2 (CHDD) , 3R = 18] & RAL K
4% Dagum £ & % $2 . LMDI 75 i v 2 [8] A Z A A 2 1990—2020 4 #R 8 3 70 3% 88 HE AL AR LA 3 B 38 3089 5 )
E R AT FAE A LR YFF 52 A - (DAR a3 57 33 0 2% HE A B P A S K 45 #0H 1990 4749 0.5415 4% & 2
2020 449 0.7922, FHL T wARA KL AR T B A KL AR08, @1990—2020 4 4f a3 70 3 5% He AL SR
ANRRREIHB N EFEARSETE D, b, &FRBAZFRBRT S, TRBRAEZFAEEA., B, %1 F
IR ) £ ST ARG AR TR MR IRA R KT ) £ S A, QBRI M R AR BE AR AR KR e 4RI
FEWEFAB AR RS BRI IRF) AL BRIRF A RN BB R FRE, R ERY @)L, F B
JEFETE E A G5 A TR 3 B 3 3 e A A 3R TR LR A R R OK T AR I B R e R E R, @ AR
WA D F RSN LA R E R A LI 11990—2020 4R [0 317 A F KB KR A 13 6 A KRR i
A2 P R B M, 6 TR £ B e 3R 2 5 B KRR 69 A BR Bh R 3 — F 2 UE AT IR R A K AR ARG

EOF -1 I

KR AL LR I8 AR ARAL ; Dagum AR R B = A AL AR A 0% R HE A ; R IR IR

DOI:10.18402/resci.2024.08.12

138

v ] 20 U 8 K ) 7 R R LA
B PO 01 G0 2 TR T L 40, 38 B
B L 2 B R A B A AR KB
S T AR 2 JES TG | N e L
SHE LI LN K e T (R R R 2 I R
G LRI T 203 e SR M— 22 et 2 U 4 JE
— AR — T 5 L B A Y,
o, U JE LN 25 B 2 T 2 L G HE A

U #5 B H#7:2023-11-24; 4837 H #A: 2024-04-25

e AR e X N B AT SR SR T i A
B 2 % PR TR AN BT R A A ) AR 2R R O i, B
E AT & E (UNDP)#EH T AZE ki 5((HDD),
NN R BB N AT AT RE Iy, X
N ZE AR T T A 7 (AR 4R 0 o 0 5 7 22 55 T
R AN AR BRI 52 I el e i 1 B 1992
A E B S KR 21 (UNCED) A JF DL K 42 Bk
T X A AR W [ R, N AR & JR L34 A [ ] R4 %
WL HE , NRACIR & s . —m, ARk

ELTWR B HRBFHEA T H (42061026 ) ;2024 4F 5 4 [F Ge T RHA RS 24590 H (2024L2023)
EERII: B2, 5 Wvginl i A WF5E 50, AR S0 F5E 05 1) Ry IX 348 35 5 # dk b2 . E-mail: wangshengyun@163.com
BIRAER IR, 2o WAL P WETE AR AT 9807 ) R X R4 T 5 4R 25 Atk . E-mail: Panliuxin124@163.com

hittp://www.resci.cn



27 < AR PH WD U S HE B AU N I JR AR 10 2 (1) 2 5 5 K S L ] 1621

20244F-8 H

JE AP F AR 6 K M ZCE KT DL R g R
0, T ELAR S T A A7 & R 1 P 58 A A 1Y) B R
Oy —J5 T, P BN SR HE RS SR S, AR
TG A A HE 29 R H 26 8 B85, F58 1 AR HE T
AR R TR e 2 H bR, 555 04 S A6 AR HE A ] s
PREE L HAR SR, N SR AR B —
N TR R , N2 K ARG 78 AT AT RE T 4 T Al
I R R Sk sl HOF R TR S s HE S
NEREZIM KRR . MR & e 5 ANk EH
PrmlA AR E N AR & Jr R A 22 0% & R i )
S BURR HE AT T B S8 SR J K V-5 45 4
e A — A A A e
Fi 2L P AT 5T SCiR AT A I AT R AR AR & R S
N R EMGE G NFRAWITRE, ELEPAETHE
AR A e 5 N8 ki 22 Ta] I LS SRR, o b A2
R J () B HE RN, LA B 3 3k 40 A HE JCF bR
HB R RSB T . o, TR R B HE L
ERA NSRRI S i, EEG LT M
Fhig A% : OB HEBAEARE N S B (R
BOFH I 0 T 48 BN AN R IR Ek . 4.5k
213 S5O FH Wtk HlE A0t BE 8 A R AR AT KR 22 T4
B A T i A TS R R T B R R AR
MRS LG F o E R RAE R HERIGR B 5
YRR T E R R AR Liu S5 AN
R A AN R RIEEL, b T E AR R R
KOV 23 () 25 55 5 52 ma IR R 5 RATF 2R B I 3
B R B 4 e T R E AR R R
B BT T 3REEAL LN GDP | RE R FE R i 45 ]
FEXT NS R RSB 2 . QN F ik HE B A %
HDI S/ B A TIE I . 40 : UNDP™R H fcHE
AR B 59 57 2 30845 G 8% X 7, % 5 HDI
HHTe A T SR R 2Rk E R RE AR E
J 6% (PHDI) ; Jiang %5 7F H ALl A #E T K A
HEE T E A NS R AR EL SR I A LR ) T
SN CO, FR AR T A A w8, F i T 2Bk E
PN RiOE R SUR YNy 3 i G 0 N Y SRS 14
TR i HE RS A A R 44 1 HDT A WS FE 2500 “ A%
THPE"IRZE . W de la Vega™ FH 476 HE i i iy 1 24
SElG gy w7 Is Qe iU E N 2R R 45 % (HDPD) ,

IEHT T 1998—2008 4 41k 165 4~ [E 5 HDPI [ X
I 22 5 R AR AL T 236 =R Y co, HE iR
TP AAEE T 9 ABRHE R ) AR R K
SHL, I LMDI J7 35 % 0K sh sl b b 47 1 43 5

2% i AN N CO,HEUE R AR b T A% ARk
PENFE R JRIGEL, 43 b7 T v B4 A B st A28
K IEAEEG 22 S St Ssg i L &R o

Zi bnl g, A MR FA R OFE N
AN S 7T B B B3 T N 26 & R 48 S (HDD) , 1
g AN X HE R R 2 N 2 R R Ok R s
UEBIFZE AR AR X 8/ o @ E AR 56 TR A 2R &
JE DX 45 2 S ST S R 2R P A E R A REKR
JURE X 8k ) 520 RURE 8 i 5% B SR 4 Sk /20 AL | e )
SRR I b DX A AF 5 SR . BB A Sk
2T NIRRT 72 [ A OC 1 , RIVER I Ry DX 3
(8] HDT & AH B 7 19 o

TR0 B 1890 U SR 2 AR PRI M 551X, 2 KR TR T
XU G A SRR 5 S Tk 4 R TR X
1155 . BEBHEIR A K28 (KD JE FHaEX,
S JLHAFE K R B BH I A N 26 & 7K F- e 1990
4 0.513 $2 755 7 2020 4F 0.847, N2 & Rk W,
1B ] P HE A s e 2340 T3 54 3 16866 T3 11,
AT DL 70 BH 5 90 3N 8 e J AR 1 i v 2 e B Ak
JHAC Y S8 J T S R o R P78 B 9890 3o e i
P2 & JR 45 02 60 B W00 37 SR A A 0 2 25 S
BN AT Z S, R BT IS T Rpek & R B s
(SDGs) IARARZELK

S, AR SCE Se T R HE U AR R AR
% (CHDI) , 8% J5 iz FH 25 (8] 5 R BE K 4% Fil Dagum &
J& ZR B3 AT 0 BH ) 97 4k CHIDI f8 e 2% 35 78 J% 2% i) 2
SERHIE , 5% 5 iz FH R BCT- 3493 1GH8 20 (LMD il
23 [A] T HR A5 50 437 R4 7 381 BH 18 7 38 CHDI 22 £k 1)
UK BRI B IRl R 2 . A SCRT R Y 2 AR STk AE T
ORTF A Fre KL, BE% 8 AN KK RIEECRMA
T HE T DR 28 AN T2, o o 3 B 2R PR 36 R T K
SRR BRI RE D 9 SE B TR BRI A
o7 ¥ i HE TRCHE B, R 8 e HE CRROBR I N 28 R R A
B, RPN N AR & K P ikie i . @
FR A I 38 [ AR 25 (1] 43 S A P R Bl /N RUBE A 7 B A

hitp://www.resci.cn



1622 %O R A

C R o N e A 8 S = AN T DN
SRR AR N 26 K 48 B S B PR RRAE , 4
3 20 BH 50 U Bl N 2 A e e e IR B R} AR s
QF AN ER AR ILE B ERER
HMERYERZ R, 43 B 5% e N AT Rl & JR 1 2 a] 6 1 2%
JNE , Shy 5 - 0 BH 80 O S N A Btk A Jre AKF- AR i IX
B R RS2
2 MR . FESHEXRIE
2.1 R

TR [ 18 37t Sl VTV 4 2R T A 2 R SR IR A0 Ml
X, HeAs [ T Y 96.62% A FE T PG 4 ™, &R FH
T R R b B R e LA R S I, AR Ry S
FEAE 23 B G o 88 V900 A R0 O 98 9 e R 1) T
T, s PRl 7 7B B W 3 SR e ALY 51.5% 5 2R
VR g T80 B I8 DX A 3 e PG 9T 9 3 A 3 3 e A
MR B PR ) DX S K] 43S WL SRk 18]
22 HARAE
221 AHAHBMEAR LRI HME

N JRFEE(HDI) 2 UNDP $2 H} 14 FH St Al
N AR ALK P 19 25 5 $8 R, HDI H I A 48 5
(H,) EE 4850 (H,) Fgt 48 %51 (H,) 3 /> 53 i 45 %1
PR, A A XA

HDI:é(H]+H2+H3) (1)

o AT B (H,) Ry 25 T0 06 3K 1 -0 A2
GDP; H B 5 (H,) H NI R G BA SRR
TRk B AR R 2/3 B 1/3, Hor, il T4 v]
b, ONIR T3 15 % KDL FRBIES AN ALY 15
% UL BN PV T 25 B BAE R NI
A B 220 N VB0 A, FR T 300 B 38 370 3 B 3
(TR K28 A N ORI 7™ F B2 A SR /N
I R e AR NG TR R R AL (H)
HH A ISP S8 M 75 o, AR SCRR B 7 s A A R T A
20l H, H AR AR,
e EBRE - F/ME
SYIFEEL = i~ BN (2)
SRR AR S BRAE B, A 02 % UNDP 4
CNZER B , ARIET 45 5 5 UNDP HHE 1Y
HDIEA AT He k0 A2 GDP (1 8 R AB Al e/ IME
433124 In75000 A1 In100; i R F% LR B AR

hitp://www.resci.net

25 464 4 8 1

MY B KA SR 100% , Fe/MEFE A 05 H A I35 T 48]
54 1) e RARL A e/ MBS 3R 85 % Fl 25 %7
AR SCAE Y B HE RO M N R R R 4 2K
(CHDI) 2 5: T HDI, W Y de i HE R pn A8 1R 1R
AFEE(H) SRR NS R e 8. &%, iHE
N8t HE TR B0, A G St A A s s Rk
P R ECEBD ¥ HAE N HDIF AR 8 (H,) (1918
TE PR T HOR, i % de La Vega™ | T 3% =TRYBF 5% 1Y
A, K Atkinson AN P-4 FE 5 U A dE £ (H)
HATIEIE TR AT 8 (H)) s B 5, 159 B HETL
UM N R B85 (CHDI) .
EBI=1 - CO,I (3)

1

1 -

S " L
Hl—[z (H,) +2(EBI) ] (4)

CHDI:%(HI’+H2+H3) (5)

K COL A BRELR G I N 35 e ik HE il i 5 il T
CO,I R A A48T , 4 o 1F 1] Ak A B A5 3 fe-HE i Sk
P RBEBIL; e W AT-45 DO R, SE T ot RO
W e=2",

ARSCH e HE R B AR (C) 38 2l
it (C) R3], NIk HE = e HE i (C-C)
HANEEP)WHAER, TR, t T HSH M
T B SRR TR BR B, H )T O A B B G e HE
JICEE B S Chen 853 35 4006 48 Gt HE il 5 7% 1]
FT R I T 5 ) B 1997—2017 4E 504 , %F 1997
AR 2 2017 4 2 S5 B o HE i B 1 4+ TS
B E A AR OB R RO K AT
DU A TRD AT O R 8L A, 2P A7 (i VA R
AP AR Z N T EE SR AE,
AL A N PRGBS T R A T 32 AR
[T 5 B 1 3 A 1 ) 360 BH T8 T 4 B (X)) 1990—
1996 4F- . 2018—2020 4 fixc HF jikt 1t Bl E A7 Ak - 3t
B FEULE L, B IRAT e, R L Ah
GM(1, D)l 5 2018—2020 4= H 3 fik HE il & , AR 4
1997—2017 4F- ik HE BT 38 K 32 5045 31 1990—
1996 4 B Uik HE & , 3 ST AkHE BT 51 Lo SR,
FE T MA1ET 6 52 78 12 42 7. 780 BH 1890 37 Sl ok I g i 34
{5 (1C) SRR YE4ME (L) B BRI 72 (1C=315.94x
L4+221460, )4 416 BE R*=0.9652) , 15 31| 7 BH 18 U7t 1ok



27 < AR PH WD U S HE B AU N I JR AR 10 2 (1) 2 5 5 K S L ] 1623

20244F-8 H

| mEOE || somouser | | bwmms |

LY ANGM (1,1) WRIC Rk
WK R RBULE R v

| wapsme. | | micmc |

%

| A dEE |

C! WA c?
A Y

B1 AHsmHigEfENRARRER

Figure 1 Technical roadmap for estimating net carbon emissions

per capita
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0.9986.0.9814.0.7143 ,0.2141, H: Sl T [t 15 B
N 87 ¥ Bl TR WS A R ) 52 e ) o A e 1 U
T, 1990—2020 4F-HF BH 1 i 5 CHDI .HDI ¥ 35K
A%, (0 CHDI WA T HDI, JtH 2 2000—2010
4F . 2010—2020 4= CHDI 3438 WA 1 Jilt 2% , 2 WA ik HE
O H AT H 35N i, X S R 3T g AR
25—

NZRE SRS 2 U006 s B 20 H b, HDI WL FY
BNR R R, FEARB N NI ATRE S -
K AHEIER FF A RE S A2 (R SRR ) R
198 ZHR B R ) A A 7R A W A I RE Y, T
CHDI A Wi $E R Ty, i S il HE il 55 52 30
KRB FR . CHDIIA T NIk HE i R 2%t
HDI (5200, 38 78 B 2 Rl A il HE 5 N 28R Ji LR
H b 0 DX A& FRAR S, 1L 2020 4F Sy 1], 786 BH I i
W CHDI W WA T HDI, 3 1 BH P BH 159 7t 4u 7 42
TN R Kok B A i TR HEOR Y . 5
CHDI M It , HDITE A 5 N2 & oK - I e A7 7% J
S e HE L B R W5, A5 NSk HE B s, SEPR
2 A A0 BH I S 2 SR
3.1.3 BB EA L LIS R ER Gy T 2R

1434 85 B 59 5 38 CHDI ) 23 23 A 1 3l |
T30z F A% Gt Hy IR B SR B AN 23 (] By IR B I B 7 1
I3 HT CHDI B 25 R RRAE . AL S8 B R B R BT
BERRE (F2) , MFFRAT BN, bR L EAFAE R
e N R SIS ) iy NI R A 1) T e R o1,
/P A 5k CHDI 2 B 3 A8 B AR R I g ) 5% %%
WM 1990—2020 4F-FB PHIBI itk CHDIHE AR TS
o, MRAEERR G , 6 BH 1 90 38 CHDI 4 45 52
T (R RE 2K 35.00% , CHDI 2K 80 5 5 5 90— o 119 1%
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Table 2 Markov transfer probability matrix for carbon-emission-sensitive human development index types of Poyang Lake Basin, 1990-2020

ik Eiesill i+l FX)A 4L {lis LIRS 5 Weies
Y INCIPS AN ik 50 0 1.0000 0.0000 0.0000
RS hag 103 0 0.2330 0.7670 0.0000
[ 85 0 0.0000 0.6941 0.3059
e 2 0 0.0000 0.5000 0.5000
235 (0] /R ] R ik ik 12 0 1.0000 0.0000 0.0000
RS &g 4 0 0.5000 0.5000 0.0000
[ 0 0 0.0000 0.0000 0.0000
Wi 0 0 0.0000 0.0000 0.0000
g ik 38 0 1.0000 0.0000 0.0000
hag 71 0 0.2958 0.7042 0.0000
[+ 6 0 0.0000 0.6667 0.3333
et 0 0 0.0000 0.0000 0.0000
[ ik 0 0 0.0000 0.0000 0.0000
g 28 0 0.0357 0.9643 0.0000
[ 60 0 0.0000 0.6833 0.3167
e 5 1 0 0.0000 0.0000 1.0000
W i ik 0 0 0.0000 0.0000 0.0000
4 0 0 0.0000 0.0000 0.0000
[ 19 0 0.0000 0.7368 0.2632
Wi 1 0 0.0000 1.0000 0.0000
B AR . BFSEi B , W5 I 8) e B CHIDI i 1 0.080 |
Va4 LR PN Y 3 e LR YN 0.070 | CHDI
S R i 5 R K RS 4 8 5 A R K 0060 |
T 45 705 A K BT 42 B4 7 R % oo | -
TR AT . 25 1] TR B I G 1 T 45 SR Y3 =
% L, B CHDI BRI} 5 5L YE 48" 41 (2 = M0
2). WEEEHIE, M CHDI R AR Lk 8 000} B
RO 2 0 SR A AR R 0.020 |
9 ) L SR 40 ) A R K T 50.00% 0.010 | -
70.42% .96.43% , Ut B 88 PHI i 3k CHDI 2T 25 2 5 0.000

(1) EL 387 A I 1) Y AR B AR CHDI 2
LR =P = YA
3.2 RHIMBUR AR LA RIENT B E R ETHHE
D

iz H Dagum 5 J& 22 5053 A B8 BH s i 8k CHDI )
73 () 22 5 B AR R E . BT 4 & 30T L, 1990—
2020 4F B FH 1 7% 8 CHDI 1 Dagum %& JE £ %%
0.0302 [% %2 0.0116, 75 [A] 22 SR AR T 45 /N . iX—
AR LT EC L, 1990—20204F H|  H, .

1990 2000 2010 2020
AEDY

4 1990—2020 £ ER PRI EBI.HDI.CHDI K 2% 5}
TS # A Dagum B e REET
Figure 4 Dagum Gini coefficient change of EBI, HDI, CHDI, and its
sub-indices in Poyang Lake Basin, 1990-2020
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Table 3 Dagum Gini coefficient and spatial decomposition of carbon-emission-sensitive human development index in Poyang Lake Basin,

1990-2020
Wy JEREN TN 22 57 TR 22 5 AR
IR A IR R TR % IR R K k% R R Tk %
1990 0.0302 0.0088 29.22 0.0079 26.08 0.0135 44.70
2000 0.0161 0.0046 28.31 0.0056 35.00 0.0059 36.70
2010 0.0132 0.0036 27.63 0.0038 28.46 0.0058 43.91
2020 0.0116 0.0027 23.59 0.0047 40.03 0.0042 36.38
PEAT o0, N3 3 37, 1990—2010 4F % BH i 37 2% 0.035 1 = ggggfzﬁﬁ
CHDI [V 877 % i B K, A B A i N 22 5% 0.030 | —-.— i ﬁﬁﬂiﬁiﬁ
A 28D TR 2 S 2020 4 s | | Eem e
VBRI 2 AN BN CHDI S R B NN e
IR 2020 43R IA) 22 53 (1 BURR T 22 40.03% , 3% 0020 5
A 45 /I S 1] 2 52 2 2 7 B4 0 8k CHDI 25 ] 0015 | \\ SOl
Hy il e 5l
QPE S 75 L 1990—2020 4F , R84 , 1 ' ¥
{lbF i CHDI 075 1) 22 5 ¥ s T4 /0. BRI 0005 |
T Bk CHDI 1923 1 2 SRR IR o PRI, 0.000
CHDI i3 17 2 St W IR /N, 2020 4F H 25 ] 22 542 1990 2000 2000 2020
Ry

INTF e SR VL
3.3 BRHEMSURME A R Z BT B9 IR 30 35
von: 3

3R T LMDI J7 6 43 4 1990—2020 4= 4 FH
WAk CHDIZAS AR K Bh AL o H 2% 4 1 U, 4 Ak
BN B A SOV M 1, 3K S 388 BH i) 3 3k CHDI
BT AR BN K5 o 43RO LR T, 4
SN S HE B 1990—2020 4% BH I i 38 CHDIHETH 1)
RSN J7, 15 2010—2020 44 Frisss . FoAR %
21 50 30 BF I U B CHDI 2 THA9 55 — 9K 5 17, Hisk
RiRa A TE o PREE RO X CHDI ) 2 B8 A U 2 4%
N o FEE RN X CHDI 3 B R Ja 300, e B IX
28 U A B AL S A Ak KSEATY SR R AR, 8 B
o 0 BH T L B AR S S il 55 2 A A i R A W
2010—2020 4423 8800 % H CHDIHE T I8 300

A4S T~ 3L 48] 43 30N % CHDI 725 Ak 1 5% Wi Sk &
(F4),1990—2020 4 5 4™~ 3k A1 360 PH I X119 4
B X R IEAE o Hod B VE PRI AR VL L BT I 4
SN, TR BH I X VR =2 A AT i Sk e AIG . AAAK
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Figure 5 Dagum Gini coefficient change of carbon-emission-
sensitive human development index in sub-basins of Poyang Lake

Basin, 1990-2020
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Table 4 Decomposition of driving effects of carbon-emission-sensitive human development index changes in Poyang Lake Basin and its sub-basins

X3, My SN, LR HARZ IR b eIl
LRy bk 1990—2000 0.1328 0.3951 0.1315 -0.1315 -0.2623
2000—2010 0.0853 0.8322 0.1304 -0.1304 -0.7469
2010—2020 0.0325 0.6463 0.2222 -0.2222 -0.6137
1990—2020 0.2507 1.7423 0.4511 -0.4511 -1.4916
B BHIIX 1990—2000 0.1303 0.3524 -0.0126 0.0126 -0.2221
2000—2010 0.0828 0.9381 0.2515 -0.2515 -0.8553
2010—2020 0.0277 0.8091 0.3805 -0.3805 -0.7814
1990—2020 0.2409 1.9245 0.5393 -0.5393 -1.6836
BRI 1990—2000 0.1327 0.4122 0.1469 -0.1469 -0.2795
2000—2010 0.0851 0.8033 0.1022 -0.1022 -0.7181
2010—2020 0.0359 0.6024 0.1878 -0.1878 -0.5665
1990—2020 0.2538 1.7017 0.4147 -0.4147 -1.4479
E/REIN e 1990—2000 0.1400 0.3712 0.2756 -0.2756 -0.2312
2000—2010 0.0817 0.8340 0.0202 -0.0202 -0.7522
2010—2020 0.0351 0.6340 0.1870 -0.1870 -0.5990
1990—2020 0.2568 1.7030 0.4734 -0.4734 -1.4462
[ERaR/*:'s 1990—2000 0.1314 0.3939 0.1057 -0.1057 -0.2625
2000—2010 0.1015 0.9327 0.3018 -0.3018 -0.8311
2010—2020 0.0252 0.6359 0.2276 -0.2276 -0.6107
1990—2020 0.2581 1.8152 0.5801 -0.5801 -1.5571
BT 1990—2000 0.1229 0.3587 0.1522 -0.1522 -0.2358
2000—2010 0.0798 0.7299 -0.0171 0.0171 -0.6501
2010—2020 0.0276 0.7090 0.1882 -0.1882 -0.6813
1990—2020 0.2303 1.6728 0.3113 -0.3113 -1.4425
BT L 1990—2000 0.1448 0.4559 0.1442 -0.1442 -0.3110
2000—2010 0.0771 0.7630 0.1340 -0.1340 -0.6859
2010—2020 0.0335 0.5478 0.2041 -0.2041 -0.5143
1990—2020 0.2554 1.6508 0.4516 -0.4516 -1.3953
F5 BHEGLW
Table 5 Tests for models

oL St pla oL Stk plE
1990 4F Moran’s 1 0.184 0.008 LR test: Spatial lag 50.660 0.000
2000 4F- Moran’s 1 0.091 0.161 LR test: Spatial error 61.950 0.000
2010 4F-Moran’s [ 0.217 0.002 Wald test: Spatial lag 40.750 0.000
2020 4F- Moran’s [ 0.281 0.000 Wald test: Spatial error 43.700 0.000
LM test: Spatial error 163.015 0.000 Hausman test 111.010 0.000
Robust LM test: Spatial error 13.262 0.000 LR test: /MR 22 55007 38.260 0.000
LM test: Spatial lag 233.936 0.000 LR test: i A] [& 2 2007 170.420 0.000

Robust LM test: Spatial lag 84.182 0.000

B4 R, 7R S P UL 72 RO Y 2 [ R T AR R

3.4.2 FALERE M

p i M IE , WAL U B4 CHDI 7K - % A% B 45,
CHDIETFHA IEmsgm, Hrp M w75z

M 6HI (1) P EIAEERARTE 2 W HAHCRE ERRIRRGER R, Hillid 17 1% 89 2 F MoKk
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Table 6 Regression results

- InCHDI
' SDM IEE23 AN [ M I VT Y VAT
InLigr 0.0351%%* 00347+  -0.0093  0.0254*
(0.0057)  (0.0057) (0.0125)  (0.0136)
InSecind ~ 0.0219%**  0.0203**  -0.0190  0.0013
(0.0082)  (0.0085) (0.0237)  (0.0277)
InTerlnd ~ 0.0262%%%  0.0250***  -0.0129  0.0121
(0.0078)  (0.0083) (0.0252)  (0.0285)
InFpe 0.0223%*  0.0204**  -0.0218  —0.0014
(0.0090)  (0.0089) (0.0260)  (0.0287)
InUrb 0.0243%%*%  0.0264***  0.0236  0.0501%**
(0.0058)  (0.0056) (0.0146)  (0.0165)
InPop ~0.0960%** —0.0914***  0.0770  -0.0144
0.0173)  (0.0169) (0.0568)  (0.0614)
InEl ~0.0097**% —0.0093***  0.0075  -0.0017
(0.0034)  (0.0031) (0.0055)  (0.0053)
InTec 0.0008 0.0009 0.0008  0.0016
(0.0005)  (0.0005) (0.0016)  (0.0019)
» 0.3660%**
(0.0708)
7 0.0004%**
(0.0000)
R 0.8005

w5 LR p<0.01, #*FIR p<0.05, *F IR p<0.10, 55 h kit
HIbRiER, T A
B, 2% W 2 5 1 A R Al a2 980 BH ) O 4 CHIDI 2 T
RN R, X R T HISCE TR E CHDIZE ALY
HEWE REEE . (HSARH T AN
Il B R E NS R AR P TG 1 TR R Y 4
AR, 3 AT AE 2 b T 780 B 380 i de A S O i
DX, HNZE R AR T3 T BRI 22 T R e o
Tl e B =l A Rl R RO O I,
F W S5 A TH A HE T 3B BH A 3 CHDL R w55
WRGE L W FE Y 257 A BB Bies , 7ML 454 T+ At
A i P e A T B A B =l B e i
A KRR T LS ™l S 2™ AR Skt
S A AR [T U 2R B B O I B N
i) 8 B3 B, 2 T il 55 A IV B8 S i 2B B 98
B AT B A B BT R S A IR SS A B
T CHDI$£ T, RE U3 B2 /Y 1] ) 3R B0 2 3%
T, FMIBOAR PR AP fre i 28 U K Jie 5 i BE RE RN 9 1
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Table 7 Robustness tests M R R LA (3) (4) . A LI 3, 28 [A] A 22 AR 7R 1]
5 1 M 1 @ 1(3) 1 ) VA S5 3 A0 O R BT 1) 5 35 P S SO A — 2, Ui
nCHDI nCHDI nHDI  InCHDI' X N
InLigr 0.0333%%F  0.0248%F*  0.0251%F%  (,0492%%* VIASCRIRSARRA B RS -
(0.0056) (0.0057)  (0.0054)  (0.0066) 3.4.4 FHIRPEAT
InSecind ~ 0.0219%%  0.0178%*  0.0298*** 0.0236** P2 1] 53 B P AL A 2 BT 45 F i 38 CHDIT 22 4k
(0.0087) (0.0078)  (0.0078)  (0.0095) M FELIKB A R . Q3R 8 R, B VLI el i dk
InTerfnd ~ 0.0239%%%  0.0221%*%%  0.0211%%% 0,0263%%* 4 T 805 2 6 91 (1) SR A k5% .
(OOO8Ly Q007 (0007 (0.0090) TR 2, TR0 Bk 24 2 S 1 I ) 25
InFpe 0.0144 0.0135 0.0354%%  0.0240%* i o o
(0.0090) 00087 (00085)  (0.0104) 3 A X AT g A IR B A5 R A O G
InUrb 0.0245%%%  0.0191%%%  0.0318%** (.0283%** R AT Y ] 55 EL 2020 4F 207 3 Hh A A= { B
(0.0059) (0.0058)  (0.0055)  (0.0067) SN 7 A I B A 21.38%, BB AIK T
InPop  -0.0889%**%  —0.0826%** —0.0522%%* —0.1310%** CIR: R R R BRSO S /e TR AN =R AR TR N
(O-017%) (0:0166) (00164 (0.0201) TR =l 7 LB =l B [l R A
InE7 ~0.0090%%*  —0.0090%** —0.0166*** ~0.0136*** Y L o .
00035) 00032 (0003 (00040, 2R, 3K AT RE T DS S i 3 M R i
InTec 0.0008 0.0007 00002  0.0014%* IR 55 b oA = TR 348 T I 28 % B SR 1 4k 25 S KO
(0.0006) (0.0005)  (0.0005)  (0.0006) PR K e i HE i A5 (] 2, S 1) T H: CHDI#RE T
i 4 BB SRR
(0.0087) )
P 0.5780%%%  0.4050%*%*  0.2950%*% (0.3340%** 4.1 &g
(0.1820) (0.0682) (0.0740) (0.0730) A SO A EE T e HE RO M N 2 kR 4 4k
& 0.0004%%%  0.0003%%*  0.0003%** 0.0005%** (CHDI) , %} 1990—2020 4F- % FH A i 8k CHDI 1975 1]
0.0000 0.0000 0.0000  0.0000 2 S AR SR S ML R T T o34, R AT 4
*=8 BRRMDH
Table 8 Heterogeneity analyses
TR F 9 X L AR/ TR E/RERITRE (CRARITRE (3 TRRE A TRITRE
InLigr 0.0751%%* 0.0045 ~0.0117%* -0.0052 0.0854%%% 0.0048
(0.0181) (0.0083) (0.0052) (0.0252) (0.0027) (0.0086)
InSecInd 0.0365 0.0336%%* —0.0424%5x ~0.0845 %5 ~0.1490%#* 0.0445%%%
(0.0375) (0.0113) (0.0113) (0.0280) (0.0092) (0.0167)
InTerind 0.0583 0.0408%** 0.0572%%* ~0.0892% %% 0.0197%%* 0.0459
(0.0461) (0.0119) (0.0081) (0.0244) (0.0055) (0.0304)
InFpe -0.0263 0.0116 0.1810%** 0.0689%** ~0.2280%%* 0.0810%**
(0.0386) (0.0143) (0.0311) (0.0231) (0.0107) (0.0100)
InUrb -0.0006 0.0410%** 0.1540%** 0.0367+* 0.0451%%+ 0.0741%*%
(0.0431) (0.0070) (0.0181) (0.0171) (0.0056) (0.0166)
InPop ~0.1890%%* -0.0467** 0.3220%* -0.2020%%* 0.0074 -0.0645*
(0.0458) (0.0210) (0.1290) (0.0604) (0.0073) (0.0374)
InEl ~0.0125 -0.0079 0.0494% %% -0.0067 0.0367%%* -0.0041
(0.0116) (0.0049) (0.0107) (0.0087) (0.0025) (0.0067)
InTec ~0.0046* 0.0013* ~0.0071 %% -0.0023 ~0.0022%% ~0.0075%%*
(0.0024) (0.0007) (0.0011) (0.0018) (0.0005) (0.0023)
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Spatial differences and driving mechanism of
carbon—emission—sensitive human development index
in Poyang Lake Basin
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2. School of Economics and Management, Nanchang University, Nanchang 330031, China)

Abstract: [Objective] Reducing carbon emissions while continuously improving the level of
human well-being is the core connotation of human development. This study analyzed the spatial
differences and driving mechanism of carbon-emission-sensitive human development index in
Poyang Lake Basin, in an attempt to provide a theoretical basis for promoting the level of human
well-being under the dual-carbon goals. [Methods] By incorporating the per capita net carbon
emission index, this study constructed the carbon-emission-sensitive human development index
(CHDI). Spatial Markov chain, Dagum Gini coefficient, LMDI method, and spatial Durbin model
were used to analyze the spatial difference change of carbon-emission-sensitive development index
in Poyang Lake Basin from 1990 to 2020. [Results] (1) The carbon-emission-sensitive
development index of the Poyang Lake Basin increased from 0.5415 in 1990 to 0.7922 in 2020,
realizing the leap from medium human development level to high human development level. (2)
From 1990 to 2020, the spatial differences of carbon-emission-sensitive human development index
in Poyang Lake Basin tended to shrink as a whole, intra-sub-basin differences shrank steadily, and
the differences between the sub-basins decreased first and then increased. Narrowing the gaps
between the sub-basins is the key to alleviate the spatial differences of human development level in
Poyang Lake Basin. (3) The improvement of carbon-emission-sensitive human development index
in Poyang Lake Basin was mainly driven by economic effect and technology effect, while social
effect and environmental effect showed declining trends. (4) The regression results of the spatial
econometric model show that increasing affluence, upgrading industrial structure, increasing public
financial expenditures, and urbanization had a significant contributing effect on the enhancement of
human development level in the Poyang Lake Basin, urbanization had a contributing effect on the
enhancement of CHDI both locally and in the neighboring counties, while increasing energy
intensity and population density had significant negative effects. [Conclusion] From 1990 to 2020,
the low-carbon human development in Poyang Lake Basin tended to be balanced in the process of
moving towards high human development. Narrowing the differences between the sub-basins and
strengthening the dual-wheel drive of economic and technological effects are the focal points to
further promote the balanced development of human well-being in Poyang Lake Basin.

Key words: human development index; human well-being; Dagum Gini coefficient; spatial Durbin

model; net carbon emissions; Poyang Lake Basin
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