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Measuring the global differences in the carbon intensity of human well-being .
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Abstract; Achieving low-carbon human well-being is the fundamental requirement of sustainable development. The index of
carbon intensity of human well-being is a new measure of sustainable development. This paper used the index of carbon
intensity of human well-being and employed the exploratory spatial data analysis method to analyze the spatio-temporal
evolution pattern of global carbon intensity of human well-being. The spatial Durbin model was applied to reveal the
influencing factors and spatial spillover effects of global carbon intensity of human well-being. The results showed that: (1)
global carbon intensity of human well-being had significantly declined from 1980 to 2016, but there was a significant gap in
the carbon intensity of human well-being between Northern America, Europe, Oceania nations and other regional nations

(regions ). (2) Economic development, energy consumption structure, industrialization, capital accumulation, and

EETE WK ARG H (42061026) 52021 4FVLPGA #2322 I 5 25 500 H (21JL01) 52021 4FVLPEE U644 K8« A~ —Hit” AA T/
5 H (0220001401)

Y75 B #8:2022-03-03; ) £& H AR B A : 2023-02- 13

# W IHA/EH Corresponding author. E-mail ; wangshengyun@ 163.com

http ://www.ecologica.cn



12 34 TR A5 R BRONIERAE SR T A e oit B2 26 50 B2 . 520 DR 28 R 2 [l ikt 2800 4859

mortality rate had increased the global carbon intensity of human well-being, while dependence on foreign trade had reduced
it. (3) The global carbon intensity of human well-being presented a regional heterogeneous structure in the driving and
dynamic evolution of various factors. The impacts of industrialization, dependence on foreign trade, energy consumption
structure, capital accumulation, and mortality rate on the global carbon intensity of human well-being reflected obvious
“north-south difference” and heterogeneously spatial spillover effects due to the different levels and stages of economic
development. (4 ) Energy consumption structure, industrialization, capital accumulation, and mortality rate in the
neighboring nations of a nation increased the carbon intensity of human well-being in the nation, but the carbon intensity of
human well-being in the nation also decreased with the economic development and dependence on foreign trade of the

neighboring nations.

Key Words: carbon intensity of human well-being; influencing factors; regional heterogeneity; spatial Durbin model;
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Fig.1 Evolution of spatio-temporal pattern of carbon intensity of human well-being from 1980 to 2016
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Table 1 Regression results of the spatial econometric model

AR 23 1) AR AR 28 23 ()i S A 23 (] IR ZE R A 2% [f] R R
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Pedp 0.021 %" 0.035*"" 0.050 *** 0.014**"
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LM 77244 2034.596 ***
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0.885 " 0.526**"
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Table 2 Estimation results of spatial effects
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effect effect
Pgdp 0.012"** -0.011" 0.001 Secind 0.058 *** 0.058 *** 0.116 """
Enerstru 0.103 %" 0.275*"* 0.378 *** || Capital 0.019 *** 0.019 *** 0.038 """
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Table 3 Regression results of regional Spatial Durbin Model

. L% TR AIAPEDH

A North America B EIR B PN G

Variable T Asia Africa South and Central America
Europe and Oceania

Pgdp 0.059 ** 0.014 -0.021" 0.180 """

Enerstru 0.356 """ 0.266 """ 0.053 -0.087"

Tradedep -0.005 -0.056 *** 0.056 *** 0.125***

Secind 0.370 *** -0.322"" -0.299 *** -0.443 """

Capital 0.043 " 0.084 *** -0.031""" -0.015

Deathr 2.259 """ 1.377 " 0.840 """ 1.795***

p 0.399 *** 0.436 """ 0.097* 0.047

LM-Error 250.515 " 274.966 *** 122.807 *** 28.823 """

Robust LM-Error 265.312"*" 223.838 *** 132.140 """ 33.704 "

LM-Lag 11.164*** 186.338 *** 12.215*** 27.853***

Robust LM-Lag 25.961 """ 135.210 "~ 21.548 """ 32,735

LR-Lag 58.76 %" 69.77 " 7371 45.95***

LR-Error 71.57 """ 60.40 """ 72.60""" 46.02"""

LR~Ind 28.32" 30.07 ** 76.76 " 22.30 %"

LR~-Time 2602.71 " 1410.96 """ 1976.80 """ 720.91 """

s wx | x PRI 1% 5% 10% 1 T E R 56
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SHREVRIE T Y 174 i T AR AL X R

Y 5 (LX) 19 57 2 ARAE BE XTI CIWB 9 17 [l 3500, 55 Ak S L U AR P I B K — 3, R 3R
Tl BEAEAE B e AR h R AR LN E K XN 5 S5 GDP L E R R /TSR | b S5 U0 R R
FMEZRK CIWB W IE M E R W LU o #E—20 Ul T 78 23R 52 5 1 2 b b 14 1) Hiu 7 1) 6] 5% e 0 3 ik
SR 5y AT AR 2S5 ZOR /D H: CIWB Y | i 86 5 PR 5 [ 5 57 5 o IR B R AL A A5 25 5200 1 BRI E WL
BRI R R EE ) TAbfexd CIWB BIVE R e 5 & ik AR S MR A7 W 22 5%, % b
& WY ST ) SRS T T P 16 At DX s i I e R R i VR . AT O, Tl Aboxt & i v B 5 4 v T 1R
R REATY S W0 B (1) | {HL A T 3k X Sl Ak 7 O oo P 22 0 SR B B, T B T I RS R M, AR X AL & R
FIRVEM FE 28 EIH E 52 (HBIX) CIWB 5 38 (1) 67 T 52 e 150 B 9 A R S e 2 5% 14 KK Ay ) gl 25 3k €0, i
ARG, XA XS S0, FE T30 H CIWB #8 R 1E [ 45 H , 26 W IR AE T F8 02 el 3 2 Bk N S A ik ik
SRE S SDGs SR AE H AR E By 0],

A AT AN ) DX 3 ) 552 M PR 25 79 2 T 36 /02 T 260 (3 4 ), B AE M | Hh SE R R 9% P DX 3y HeAth [
FINZ GG FRAE T H CIWB,, 4R W ASE RO IR I 6 4 DX 3 ) At e R 4 28 55 38 K % CIWB 1)
E VO AN i 35 X — B FE R L AW, 3635 | RIC RT R R 3 A RRUBE IX 3 PN [ R (R A 85 s G A T
SRy A I8 T 12 IX R ] R 1 28 1 R X L AR BB AT AR R R LA BRAESE | R TR U DX 5k
A, HoAth DB IR T SR 25 % L CIWB A2 )i AN ¥ B 38 Rt — i, 25 28 e A6 S8 RO AR i
KAV R I WA IR T K 25 | B2 28 821 I SRR | IX PR 255007 7 — g R s 17 At [X 5k
B R RR IR 2, DRt 28 | BRI AT N 6] 5 R TR T 2% 45 ) 1) I8 48 S T A R il 3 208 30 1 8 N 28 A o
FE o 53— 5 AT B PR A SE RN RN R Y ] S A A RE VR ] 3800, BV R VR 2503 1 I Ak 76 1 24 e T i [ el
5| EAE MM FRAR | HE T 72 A2 B O BE TR T oK, S BCRETR T % 205 44 18 4% T D20 1) o T il 235 A1 1) 3 RS B 35
Oy SE AN, AR SE KA RT CPEI DX 3ak ) b ) 5% 1) B2 o A B8 484 0 4 FARG CTWB, 1 L Al X 35
FE 10 52 2 KA BEXT CIWB A 253 (R RN AN 5838 F— 2D IR T 23K 52 5 — (A fb i A rh Ak 4 A b 7 | 5K
it B2 5y AT A SRS B D L CIWB' ) 638 BRI I I K Tl Ak Xt CTWB #9245 [R] 35 H 5%
N7 A B, X 055 RRUNFN R U [ AR 25 23 R Wbt AT 1 Sr AR BB 5 Tl i & 508 B A= 5
PR B ANTT 4 (EARE R A, B AR D SE U AITRE SEH B 2 (M IX) Tk fb X} CIWB () 1E [7] %5 8] i
HRUE AT DA SCHEAS 5 A& R AL S5 KR R U [ G2 A T S Pl P B e b A s, o i T el e 7
FEY ARV | H S AR 2P0 5 (B IX) |, X FE — R R 7 X S [ R A IR T5 Y T X 4R T [
KA RGNS R A E ) CIWB , (HAEM | b 38 P RN g 38 I [ 58 00 23 (8] 36 12800 290 B 2 . B bk
YF, BEASE B A3 I B8 75 X A A A B B 4 T 1) AV R T3 A s 1) e, 6 5 2, AR DI Hh S R R 56
DN SR A AE 1t 2 [ Yk 2800 AN S 25 79 D DRI AR AT i S 1 ) B8 A4 8 HUR Sl T 0l R 9 KA 7™ 1 < A 4
KICK R BbR, XA AOCT BT HBRHER R3S s 6 29 7 A Ak A4 T, A F T 248 ik d i
FERGE . AE3E O AT L 58 U [ 22 (ML IX) BE T 38 109 97 ] 2 [ Vi 4 2800 A 2, A W A hE 56 % e
H ] R AET S I (1) 2 () 34 R RO AN 8 3, W I 4% X IR T ) [ AR BB T R A A e IO AN 2 5 I 1% X
BN E R SRR 5% HE R 0] R JE— [ PET R AN Y7 AR S 2 VAR O, IX 3k ) — A~ [ % ]
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Table 4 Results of regional spatial effects estimation

b3 W AR

E I T 2
B A, B o A o il ol A
By Essmun, Ey Eup Esspgan Ey B Essiun, Ey By Esmun Ey
Pedp 0.063 """ 0.006 0.069 0.032" 0.037 0.069 -0.021"*  -0.002" -0.023"" 0.080"*" -0.145""" -0.065"
Enerstru 0.466*** 0.253***  0.719*** -0.015 -0.612*** -0.627*** -0.012 -0.171*** -0.183***-0.091 * -0.003 " -0.094"
Tradedep  -0.036""*  -0.071""* -0.107""* -0.045***  0.020 -0.025 0.058 """ 0.004 0.062*** 0.130***  0.005 0.135"**
Secind 0.105"**  —0.599 *** -0.494""* -0.165***  0.351* 0.186* -0.144***  0421*** 0.277***-0.051 0.569 “** 0.518***
Capital 0.005 -0.086"" —0.081 -0.021 -0.231""" -0.252*** -0.032"** -0.002 -0.014"**-0.014 -0.001 -0.014
Deathr 21177 -0227 1.950"** 1.128"** -0.576 0.552 0.869 """ 0.067 0.936""" 1.851***  0.063 1.914 "

sew ew | x SMRIFRORIEIE 1% 5% 10% K 3 MR 5

(1)1980—2016 4F 4Bk A AR AL st B2 W I ¢ | 2R 1ok (57 A OO 7 A AR AL 7™ HH BT330I
AW . (H A BRNZEARHEBR 55 A5 W A X2 I, AR B b S5E M AP I 1 5 19 N2k ik
SiR i W] 80 T A DX 5 17 LA BRI AR AL B 8 A7 W) S 14 2 [ APl < gl 2 5 1) BN R
I8 545 e I N e stk JE 22 1, JEHR A A 7E AL SE  RFE N | AR AR I 14 g N DA b ok 56t J3E
P

(2) &P T ER AR AR AR 5 32, BB IR M SR 45 H | Tl AL R B AR AR 2t fi 4 Bk N A8 il e o 2
S, S RE TR ) AL SER B IR AR T AR A BR N SARAERR IR EE AR AN I e A2 MM A A BE D )
SERBE R B, AR TR DX IO IR Kk XIS 5 | s Sl T, 4 3l N k4 T A sk 08 1 7
A EPR SR, WA EAEHES R R A T R A R I B 1A 45 T 2B AR LS TH ARl A 5L
o3 AR B RAR ERR O HE 7 3 B U0 . SET - XURE 2 U A R R AR MRk o B2 O B E &K

(3) A BR A JEAR AL AR 5 B2 725 ol A 3R 1) X sy 1 sl A s i 7 v 22 B DBl S S P A BRAR I X 2 81
A D3 P 2 R 22 B R R 1 AR A i B A AL SEM BRI RIS AR K (X)) 1Y
AR AR O LA R RE TR B A5 A A ZRAR AL BB T RN JESEUH TR AR U S [ 5 (M IX) d i
AR AR SE YN AR SEUH [ S R 1 BRI, S0 1 AR Y | rp SE AT R SE U B XA AR s . T
P AEXTSEIH AR | F SEYH AR S I [ 5K (M X ) B9 N AR Ak B 58 JEE A0S 1 5 AR A MR , BEAR AR SRR L
DRYH AR S 5K (M IX) NStk e B2 1) 0 v 1 FH 5 o AR TR AN T A I S A Stk 56t J3E
AREEAR b 3d DRI A S Ak B 58 B2 1) 52 0 DR L2 5 A JRR B BN [R) T A7 AE 22 53 JE A T A R N DS AR AL o 56 1
A mdbZzER"

(4) ABR AL B 51 J3E 32 P 52 M0 (R 2877 1 I ) 2 T3 R 2800 . ) 30 ) A e R B ik . Talk Ak
TR SET R A E AR AL st B (HAS AR R o o 38 o 2 B 3 T 10 R R 85 A B S kAT
BEMIAWIREAR . AL3E BRI ANRFE YN [ 255 90 A Y R G U b SEUH ) 58 (HIX) 2552 e PR 300 HE A
b 55 B8 114 2 [ i SN A7 A W 2 5

AR SR AR AR ML B SR BETEAR , 208 T 1980—2016 47 4R AR HERR 5 3 Y IR 23 T8 A Sy, D2 [ ¥ HY
PR T BRI R G5 B A4 SO0 DR 38 B X e T 1, DA iz 3 ) 1 A B2 D 52 B 4 Bk 2030 4F- A ¢
ek AR R 2% (HER TR HRBCROE v A1 R BE TR o5 5 307 78 A5 ) A\ AR kiR 2 . 255
ARSCHIBE LSS, B /A 18] RUBE Y A2 Bk A AR AL B it LIS A TR T
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