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Abstract

Global climate change is a common challenge faced by all countries around the world. As a respon-
sible and responsible major country, China has been actively promoting the implementation of
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carbon reduction work. This article establishes a STIRPAT model based on the characteristics of
carbon emissions in the Beijing Tianjin Hebei region, uses ridge regression method to determine
parameters, and establishes scenario analysis method to predict carbon emissions. The study
found that the growth of population, per capita income, energy intensity, energy price, industrial
structure and urbanization rate will increase the carbon emissions in Beijing Tianjin Hebei region,
while the growth of FDI and public transport will reduce the carbon emissions in Beijing Tianjin
Hebei region. Among them, energy intensity has the greatest impact on carbon emissions, while
FDI has the lowest impact on carbon emissions. FDI, as a measure of foreign investment, has little
impact on carbon emissions. The low-speed mode of various factors is most effective in reducing
carbon emissions, but the low growth rate of per capita income and urbanization rate is not con-
ducive to economic growth and urbanization construction in the Beijing Tianjin Hebei region;
Compared with other modes, high-speed mode has significant advantages in carbon emission pre-
diction and can promote economic growth in the Beijing Tianjin Hebei region, which meets na-
tional expectations and corresponding policies.
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DNHE BRI %5 . MR [S]SE 70 T ECIOR T Pl Py H s g 2 4% S Az el (R 3540 T 98, LA IPCC
THEONRAE B HE bR, R LMD REAY X B 1T P AR HE SO i R R AT T 0, W TS R B
FEPD A PR T B R HE R e 2 I H , B R AR R R A IR XSS T, BRIRS
P AN R IR SR IR HE O EZE R, 5K RO K M E B E R . XISEFE[6]#E STIRPAT
RRLFEAT fEe K 32 20T, 8 H VIR BIETE R E S8, 4i A st X 2020~2035 KAV
BicHEBOEAT I ST . KILE 5 BcHE 2 7E 2030 4Rk, UE{H K 402,265 J5i.

ATLAE Y, S BCHEBOGR A DR 35 00 3 AR ATE 9, Ak 25 238 R F il O g A 70 A 24 (LDMI) B STIRPAT
PERVHEAT 0, PSSR SA) A7 AE — 52 S FH PR ), DR a3 PR AR 8 o e e T i [R] 23R4T 90 A ) I 78 90 5 RS

DOI: 10.12677/wer.2023.122015 147 HAZGIRER


https://doi.org/10.12677/wer.2023.122015
http://creativecommons.org/licenses/by/4.0/

B, A=

FIHLIX B R BAE L. ANSCN ] STIRPAT AR, 25 & RS X RS 5, I s X AN D= AW
WNIKT BEIRAREE . BEVRINHE . PoNbEE#) . SR . FDIL A FEASIEXT RE VR E 28 7= A= R BB &= A5
M, FEFEALE, BT 5 MARKBER, X ARRETEIEH X 58I SR RAERE A TN, iz
X 5 B AR AL S 2 AR 3
2. HitRE SRR NRA
2.1 BEATE

1A B — AR B — = T A A A S AT AT B — PR R T 5. METE MR, R
SrHT R EEAN T AR R X IR T, IR AR AT 7T AR ER UK R AN R, AN R R T RE R
A H 22 R A8 U S 20 T AT 4% e AT BE BT
2.2. STIRPAT &%

STIRPAT #5#1[7]/& Dietz 1 Rosa 7£ IPAT # M 3Eat I 1S, Nl d R ABENL I IR R m
R, HARER N

| =aP"A°T% 1)
Her, 10 Py AL TRRAMEN . NO. EMEMEAKT: a ZEHAH: by oo c AHHREG e
HIRFEIR
LAY 1 32 5 ) BB 4
Inl =lna+bInP+cIinA+dInT +Ine 2

2.3. EIHE
U ) 1 — et ) T 3L LR P O 3BT T (R 17 0, B b — B RO SR — R A2,
AN AEHO T, DB BN BRI A3 B R A 4 SR S
VA7, XA E A R D —ARA[8).
/N~ e SR B MO IR T 7
[xo-yf ©
Hobt, X OMEARRARE, y AR, 0 MRS ST MUK R BRI 25 0.
U i V65— S B B e b — AN E I, A
[xo-yIf +Irol (4)
EXT=al, Wo(a)=(X"X+al) Xy, o SEHZH, | JbE,
3. ORI XEH RN E R R T4
3.1 fERIEEURIS e
ARSI AR A DR AIBOACE . RRIEERIE . REVEM IS . PrIkgHL 0
BULA, FDI. AFEAGE. N OO AR IS Bl R U EAT B o
1) BRI (CE, Wifine JNE). /BRI REURE eI B SO R b K R
A5 = AEE FR BRI, AL RERHR KA EPS HUHET & T e AV EC e
2) AP, Hfir: ). 650 HF S XA AR DBON SRR MU . SRR

DOI: 10.12677/wer.2023.122015 148 HARLFIRR


https://doi.org/10.12677/wer.2023.122015

B, A%

2006~2021 F (P HESIHER) .

3) AU IKF(PGDP, Bfvi: JC)o H5 Hid 5 = b [X ) X AR 7= S B 0047 0 e 45 3 s v 3 (X A= 7
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DB SR S I X B G MR R 22, 456 Ui B XA SE PRt O, AR EAT 4 R, M A G T
INCE =Inc+B,InP+ A, InPGDP + S, InEl + 3, InPPIRM + A In IS
+ fsINUR+ B, InFDI + S, InPT +1Ine
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FIH Python F 5 3 b X BHE B 52 DR 2047 [V 2007, Bl )45 R 3% 1.
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Table 1. Ordinary least squares estimation results

=1 BERNZFEGUTER

Variable Coefficient s.e. t-test p-value

Constant —151.217 68.274 —2.215 0.069
InP 5.547 7.217 0.769 0.471

InPGDP 8.483 1.602 5.295 0.002
InEl 11.638 2.568 4.532 0.004
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INPPIRM 0.764 0.332 2.297 0.061
InlS 1.210 1.063 1.138 0.298
InUR 4.821 5.371 0.898 0.404
InFDI -0.237 0.376 -0.630 0.552
InPT —1.007 1.206 —0.835 0.436
n=15 R?=0.959 R?=0.903 F=17.32 P(F) = 0.001

PE R R =0.959, Hidid 7 FAL, (H2455 InP. INPPIRM. InIS. InUR. InFDI. InPT #A &
F, WRIAAEZ BT, ST VIFEILE 2.

Table 2. Variance inflation factor
F2. HEBKRAT

Variable VIF &
InP 279.330
InPGDP 749.646
InEIl 1089.765
InPPIRM 2.340
InIS 31.751
InUR 509.910
InFDI 56.306
InPT 93.967
Average 351.634
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.0 ©)
>1[60)]
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FIH iR A EAS i 240 o = 0.002539 . F|H python [ sklearn GL3EATUE AL G, R IGAS

IR R A
INCE =—-96.279+1.365InP + 6.768INPGDP +8.748InEl + 0.557 INnPPIRM

7
+1.0661In1S+4.996 INnUR —0.010InFDI -1.558 InPT + Ine )
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Figure 1. Comparison diagram of simulated range of true values
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1.558%, FDI XFERHEBUR KIS RIG. AN AR 2R HBCRE N A EEZ R R, B
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HORIL, NEOEE. AR BRIRGRIE . AR DL R A A8 I8 1 R A BCK, HpR A D
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Table 3. Profile settings
#= 3 HEREARE
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TE T8 V8 I IO TN A PR IX (R B, AN SORE T B A 48 b 1 3 AT B8, i AR 45 B mT S 1 S Ui ik
73, A SOK CABURT S AR G A 5 DASCSCHR R BB Fabn 28, iR 4B bn s (1 IE AR 2 b B A 2 1)
FABCRRE, AHERR EFECN BRI R IR A RHE KRR A

(—) AN

NBUINIKTF(Ot). FHEEZ SR 2022 45 10 A 11 HRARK B3+ ) URLUR G Brat 2 R st &
PR E ow, 2021 4, o EJE R AL AT RO L 2012 48 Bt sebrig K 78%. fE R BRI K,
SR KRR

FUARFHLIX 2020 FEAE R NN K ik $1] 78254.68 7T, 55 2010 4EH K T 87.1%, tb HAEMK T 1.98%.
AT 2005~2020 4 HUEEEL ) P s HAE, tH RN K, S B E R SR I N3 GDP 474
. 2006~2010 -V i N BIAIE K 2 A 13.62%, 2011~2015 F-F- M4 AU K2 8.71%,
2016~2020 P58 N BRI K Z0N 4.42% 0 36Kl 2R E S8 PR s, Hoh 19 4F 20 AW 4
REPERAR BB . Al I AP 3 1 1) PR FE 20 b — AN TR 1Y 50%. WA SC i BAIRIE BT,
2021~2025 IR NN IK 538 2.2%, 2026~2030 P34 AU K FIE3E )y 1.1%,
2031~2035 PR RHAE NI K8 E y 0.6% . B = AR ZE R A L, ARk E
W4 4,

Table 4. Setting the growth rate of per capita income level

F 4. URHEIX AN K PRI E

2 2021~2025 2026~2030 2031~2035
R 2.2% 1.1% 0.6%
fipud 2.8% 1.8% 1.2%

(=) ReUERRFEIGE BOE

REVERIE(EIl, TribnfEEoT): el B S IX A= Bz k. F L2 TH BP AR E 2
2018 fukAigs I, BP HEHIH AT % F BRI R, AR 25 4F, FELOAKGEFRT RSFERHK 1.5%,
o E AR IR T R 3G KA GDP KA — 22 5, HSRFEARK 25 4, W EM AR RE e N .

2020 4E A B HL X ) BEVE B N 0.55 JTFRIEREMZ TG, MILEES 2009 4 N R4 T 45.32%, b F—4 %
T 3.11%. X} 2005~2020 4F 5t F M X GRIR SR AL I T PR AT IR, 20 00 S R B AR (1 R R B B 3E AT
11 .2006~2010 4V K EEAE AE IR 50 PR RN 8.61%, 2011~2015 4F-F- ¥ EE4F g I 55 )& &K 2 N 5.46%,
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2016~2020 =TS BE IR 00 PR RN 3.63% . A U BRI, 2021~2025 F- -4 F RE YR o0
JE 3838 N—2.3%, 2026~2030 H-F-I5F 4 REIR 5E 18 3 —1.5%, 2031~2035 G-V 154 RE IR 5 B 45 N
—0.9%. g X DA R SE A ASORH S R R, RE VR G P B E WL 5.

Table 5. Energy intensity growth rate setting
e 5. RURHEMXEERIBE LRI E

i 5ey 2021~2025 2026~2030 2031~2035
[Su3 -2.3% —-1.5% -0.9%
ik —2.4% -1.6% -1.1%

(Z) WL RIGE BT

WHEALE(UR, %)2 IR D 2SN DR, B R R e <D0 B R AL
ST BRI R, =7 OR, BSOS O, L K R KR BT
2020 AR 4 [H H AN DI RIE B 63.89%. E XSRSt AfkEos 2021 4, 32 X P & EIL
AR . R A E AN OB 64.72%, L FEARPER 0.83 ANH 4. 5 FREZH bR L E] 2025
E, EEEEAN SRS, PN DWELRIE B, PN DR S E RN DR
R ERE RN CANO5% e g FEANO 555730 8RS No.22) fiit, HE¥KE “+PiH”
J1A] H BUSREEAL Fh ek 2D TR ) 4B, 2035 S HE NN R E KR B, AR R
H KR HBLLE 75% 2% 80%. 5t b &K E IR R A R 80%, JFETiase.

FUARSTHL X R AT R I E X, RO, RUEER X 2020 R R A 68.61%, Lt 2012
KT 16.7%, b EEMK 1.14%. Xt 2005~2020 4F 5 R OB AL R R KR, 25
X TS AR A R AT 7. 2006~2010 HE-F3 R A R K 55N 2.8%, 2011~2015 4E-F1
TR I KA 2.1%, 2016~2020 F PR R K 208 1.8%. MRS BACEB T,
2021~2025 4= - B ERE AR AL 153 N 1.3%, 2026~2030 4 T EEES L R 1933 H 1%, 2031~2035 4E
SIS R IR AL R I 0.7%. Ed AR 2 DA TR SO LR B, SRR B LK 6.

Table 6. Setting of urbanization rate growth rate
= 6. FURHEMKIMEANRIGRIZE

A 2021~2025 2026~2030 2031~2035
R 1.3% 1% 0.7%
ik 1.6% 1.3% 1%

(VU) AL s e

AFAZEPT, ). T AWE A IRBEESHESEZE FRERA LB LR ER) . gl
ot ARER, [ 2016 LS 2021 FFEK, 2021 FEREE G W AT ES 70.94 71, W
2016 fEHK T 16.56%, b EAEARIEK 0.7%; H 2020 SEFFIHRIRALRT L EAER K 450N, 1.6%. 3%.
3.4%. 6.9%. AT LLF H 3G K A AT BRI

O FEA 8 B 1 0T A S T R A S . R X 2020 SEERE T AIA ARHBEES
HIEASE IS FHUL T 6.73 4, L 2011 K T 40.5%, Lk EAEHK 0.91%. X 2005~2020 M
XA 5 N A IR E 5HIE L EE E F R KRR, 7000 B E AR A A A 3%
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R ESHPUERRIZE FHGEAT M. 2006~2010 £ VIRER T AME AR EESHIET B E F
B KRN 3.6%, 2011~2015 F-FHMFFIBK RN 5.2%, 2016~2020 -V IRFEH KN 2.6%. HiL L
RIS B AL T PRAOIRES o ORI BRI T, 2021~2025 4R-F 364 5 AHA AR %
HRE SR E EHGHE Y 1%, 2026~2030 P REAEHIH Y 0.6%, 2031~2035 4 BRI Jy 0.3%.
AR DL A SR A D R B, A IE B L 7.

Table 7. Public transportation growth rate setting
7. RREMXAHZBIERRIGE

2 2021~2025 2026~2030 2031~2035
s 1% 0.6% 0.3%
[t 1.5% 1% 0.5%

3.3.3. fEmmm

A SCAENE S A AR, AN TEARBESL TR SOl P AR L, DU &R FR AN RIS AT 4
&, 1E5 FRILSL R R 5 B K s RS 25 KRB BUR 5 LT, NSNS ISR (b 26 8 bk T
SEGHIEE R, DU AN KRNI 28 ORI LE ey A 15 o X B Y5 5 P A0 A A8 S AU s Sl 5
DR i A s rp R A, B3k 5 R, @l S1 RS 1, AR Bt 8.

Table 8. Setting the growth rate of various scenario indicators
8. MEHMXEHRBRERIEE

520 NN IKF-(PGDP) AE R 28 52 (E1) WAL (UR) AFLAZW(PT)
s1 I iz I i
S2 [ {19 [ [
S3 [t f=iptd [t fiis
AR = i {12 i i
A I R 3 3

RIS S EAIBE, a0 BIEM TR A R(T).

SRR 543 R I % DR B AR S 04T 2021~2030 AEATRMN, K oAt R AR LAIT 45 B o 1 Ak
NI 5 MG AR FEHEAT T, Herp b 25 R B5E 20 IEREASFE R B BUEE ST X 2021~2030 4R A B ARBEEAT
flitt, RIS SO 2K, R LT &I,

Table 9. 2021~2035 carbon emission forecast

52 9. BURBEMIX 2021~2035 FERHERT

Fr S1 S2 S3 fiRk f=ipL
2021 109196.7582 108359.8392 108222.885 98773.61414 107393.43
2022 104766.5754 103166.8003 102906.1833 93376.53875 101334.8162
2023 100516.128 98222.63261 97850.67709 88274.36421 95617.99983
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2024 96438.12391 93515.40934 93043.53437 83450.97688 90223.69837

2025 92525.5671 89033.77511 88472.55375 78891.14359 85133.7171

2026 96414.33005 92203.96009 91375.41706 73798.84727 87385.09414

2027 100466.5341 95487.0244 94373.52591 69035.25048 89696.00927

2028 104689.0484 98886.98728 97470.00537 64579.13619 92068.03698

2029 109089.0311 102408.0111 100668.0831 60410.65691 94502.7934

2030 113673.9409 106054.4064 103971.0926 56511.24625 97001.93742

2031 115712.8477 107622.1123 103981.9846 53360.77898 96711.48064

2032 117788.3252 109212.9922 103992.8778 50385.94833 96421.89359

2033 119901.0294 110827.3887 104003.7721 47576.96266 96133.17367

2034 122051.628 112465.6493 104014.6676 4492457621 95845.31826

2035 124240.8006 114128.1268 104025.5642 42420.05868 95558.3248
100000 e 125000
90000 105000 120000
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Figure 2. Carbon emission trend chart

B 2. BREESE

9 N RUEEHIX 2021~2035 4 Bk HE T 45

i 2, WEBARIRZER —, KB KR =,

TERM—, G55 1RSSR 2 PIFME DL, 2025 4F 2 AR TN ot 2 FERES, 2025~2030 42
WK, 2030 F )5 RIS XA, fe R I PR R A A T . 7E S
5t 1, ABRATKTF RIS R A0 T my il g K, RRURasfE TR TR, AL imigKAL
TARMPIRES, I B AE 2025 4F T B2 W Rl g K IR i

A e, 515 3 MR P RS L, BREERCRLAE 2025 SR 2 BT N M, HIX B R A
B — N AOR, 2025~2030 F 2B KT, 2030 F£2 5 R PRBAANE LT, Hes 2t
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