Journal of Low Carbon Economy {&BEZ ¥, 2020, 9(2), 100-110 Hans iXJ
Published Online May 2020 in Hans. http://www.hanspub.org/journal/jlce
https://doi.org/10.12677/jlce.2020.92011

Influencing Factors and Peak Values of
Carbon Emission Based on STIRPAT Model

—Taking Shandong Province as an Example

Zhenyue Fan, Mengzhen Zhao, Weifeng Gong, Chuanhui Wang

School of Economics, Qufu Normal University School, Rizhao Shandong
Email: gongweifeng0539@163.com

Received: Apr. 19", 2020; accepted: May 11", 2020; published: May 18", 2020

Abstract

Based on the population, GDP per capita, energy intensity, energy structure, level of foreign in-
vestment, urbanization level, and industrial structure from 2000 to 2017, this paper constructed
an improved STIRPAT model and analyzed the relationship between total carbon emissions and
various influencing factors using the ridge regression. And on this basis, through the scenario
analysis method, for different scenarios, Shandong Province predicted the time to reach the peak
of carbon emissions. The research results show that population size, GDP per capita, energy
structure, level of foreign investment, urbanization level, and industrial structure have a positive
correlation with the carbon emissions of Shandong Province, but there are differences in the im-
pact of each. The energy intensity has a negative correlation with carbon emissions. According to
the scenario analysis of the STIRPAT model, it is predicted that about 75% of the probability of
Shandong Province will reach the target of peak carbon emissions by 2030. Finally, in light of the
above analysis, it proposes to adjust the energy structure, promote technological innovation, and
promote energy-saving emission reduction measures.

Keywords
Carbon Emission, Peak, STIRPAT Model

HETSTIRPATIE B A9 RRHER
S AUESE ST S =R A

—RULFRE R

TCRA, REE, MER, THS
Y INEWNE = 27 5= VP T N R

XEFIH: UIRA, BEBE, A4ER, T T STIRPAT BERY AR R & M IEE B 7T )], IRBRA5F, 2020,
9(2): 100-110. DOI: 10.12677/j|ce.2020.92011


http://www.hanspub.org/journal/jlce
https://doi.org/10.12677/jlce.2020.92011
https://doi.org/10.12677/jlce.2020.92011
http://www.hanspub.org

WiRA 4%

Email: gongweifeng0539@163.com

Woks H . 20204F4H 190 FHER: 202005 H11H; &4 H#H: 20204F5H18H

HE

AXET2000~201 7K N OHE. AIGDP. REIFERAE. RIS, SARSEEAKT. BEKTEU K
PSR, MR T Bt EISTIRPATIRRY, ZRK BRI, aikii s 25 & mE R
Z IR R, FEHEA B, BEERIE, N TARERT, LREEE GRS E K 53T T
M. BRRLRRY, ADMEE. AGDP. REIRGH. SMRISBRKT. WMBAAKTE R ISR
MR T LR E KB E B IEAXKHXR, EEMIEWEEFEEER. TRERESHATK
BEEPAMKKIRR. RESTIRPATREKIERMT, Bl LIREKLF75% MR SFE2030F 2
AIABIBHBOSE R BAn. BEET ERHT, R T HERESE. [RERRCFT. RETREHS
L B9 BB IR 3R

Xgid
BRHEL, WEfE, STIRPATHEE!

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

R AR S R 25 R R OB [ 5 2 —, T H R HE R Ay JE AT A, T O £
JIT 51 7B PR 355 T e 5 L o AR L R BSRVE R, (B AR o S AN 5 2 T b R BB R it %l X
WNZAE R HEE B B A 1A (R I 2 T8 2 18 G e 5 1 ORGSR A RERE D A2 AT 22 5K
ARSI T B, SCRESKBLARRR AT 8L A FE T ER

At S AR IR G 53, HESN 22 B 31 IR IR T R 7 1) A 73 T #R A Ak R AR AR
R 9 R R TR B A PR B 5K 2, AR R GF DR A R, o [ A BE ST AR 5 SR A HR s
WAL EHEF AT 9 7 RO BRHEG R A, E SR TARZ AR A BRI A s S BRI
Ho SEHY “HILR” R fa,  CSRIREY SOy RIGE SR AET B AR S ZBUR A Al 1% 3 5
SRICHRERHE . AT ARG SEINARMBRIL . L E BB S i e B ARSI
TR BLXT B H AR EE R . AR TLAER, SEERGRER N, o S, @BREem b E, 2 EOyI
R E KT I HhEERINS 5 T EEA B, £ (ERBE) HERT, PEEH TERAE
DRI DY RHE R EELE 2005 4F TR 60%2 65%. Xt EATEZR K 24 H bx, RESDE. BT LA
DXAEARAI B 1 253t 1 BEIRRAHF R E it . A SCULIL AR AR FURT R, £E 2016 4, Dy b [H 50K
JERN 2 Gy 2 ) 2548 R AT HOURHE B bR, MEREHDE 1 QLR “ =007 WREIRARSR G T R) RN
XA BIRRHEBCEIR . H, $RHS20  ARAE BHRRCR ARE m [A 3R, T 1L R A B OR R & ke 9.,
B UL VEAR H LA I ) 55— 2R 0 1 1) L AN 7 2

DOI: 10.12677/jlce.2020.92011 101 KB 22 5%


https://doi.org/10.12677/jlce.2020.92011
http://creativecommons.org/licenses/by/4.0/

WikA 4%

2. HERGRIR
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Table 1. Statistics of various variables related to carbon emissions in Shandong Province from 2000 to 2017

5% 1.2000~2017 FLIFE BRI EHEELTESHIER

Rl FEA KL FHE Pz SEON ;i B/MA

173G 18 20,199.86 7084.04 6993.83 28,148.34
PITIN 18 9469.944 322.1199 8997 10,006
AITiTEIN 18 3.7172967 2.190512 0.9326 7.2807
T/ 7RI A 18 0.990933 0.3034282 0,5326 1.3887
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R1/% 18 77.12333 2.964978 70,47 81.84
R2/% 18 19.96333 2.980462 14.89 25.36
IS TiTe/ ik 18 0.5236722 0.0395058 0.4535 0.5715
Ul% 18 0.4087778 0.1135687 0.2684 0.6056
FDI/Z Tt 18 6149.5 1623.219 3371 8847

MRIEHAE B KB, (LR 2000 FF2 2013 FFERIRAS E—HANK, MHELAREKM T (LR
4 2014~2015 455 BEIRHMICHR K FAT 3N St )7 8D 5 » B IBUR & AE 2014~2017 4R it I 1% . £ 2000~2017
Frr, IAREPAND S B EHEK, A GDP. SME BRI TR RIZER K, HE, ILRE
Hor S RS, I ARB BRI R — BAE PR R 1 PRI, WARBMREEEML T
B, PR S T R BETETE SRR B 97% LA L, i ELE R TR AR REVETE FE R SR T 80% AL A .

3.3. SCIESHHT

BeiE statal4.0 Xf A8 & P, A, T, IS, U, FDI AT AHEAL LIRS 325 & InP, Ind, InT, InIS, InU
1 InFDI. SR )5, B J7 Z K K7 (VIF) 5 A8 & (8] ) L e AT R 06, RIS AR &1 VIF 1353 KT 10,
DR 2,

Table 2. Variance inflation factors for variables

#2 BENHEEKET

AR VIF 8
InP 597.83
In4 512.97
InT 65.17

IniS 41.19

InU 30.28

InFDI 40.61

X RO RE AR B 2 (R TEA P R 2t BB F Bt/ = AR HEAT (81 VA 23 ke G245 B HE R b A
BB S R R R . ARSCORAEE BRI #, R A 1T T S8 2008 20 A 1 i i 11 100 05 077 92
U TN, o U BT V925000 0 245 B0 A 52 PR Iz e 5 T fe /N 3Rk, el o e IR e, R3S
5 B RE ok T R R G ERAG Th, ASRTEAF G LR, JBIT SPSS.19 AN Bk R R AR BT A
[0, 75 1 2R 2 ol [ b KB 50 S R DA AR I sas P, BLAR G R 1 i

t EE PRI K BRI R, LA R, —EEMEAHRRER, B KA 0~1 205,
MK =0, B RERI M s S IRIE TR R R B 1 K R AR, RPBURATRER . i
2 FioR, K ABEFIRE YU a1 )3 22 40 AT LIRSS A2 (AR PSR T K B ARE 1 2 AT K HAE 0~0.2 ZJH]
B, XTSRS [ R B T AR FPIRAS, AR 77 A T AR E FIRAS X
AREMRE RS SFEEEEATE . X K AL T 0.2~0.6 22, WREAREBFEARETFE. Fril,
K AENAZEIRAVE R IR . SR 1, B K=02 0, st R BRI T 1, Bk, IR R
A MR EAE. 28 BATER, TATF P PIERER RA S5 K = 0.2, FRIH SPSS #3714 [H1 3 /R A1
i, AT R 3 iR
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Figure 1. The X value corresponding to the R* value of the ridge regression in Shandong Province
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Figure 2. The ridge trail map of Shandong Province
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Table 3. Results of ridge regression analysis in Shandong Province

3. IWRBIREVADIER

R R 1BIER) R PRAEA TR 2
5
0.985 0.971 0.944 0.106
B SE(B) Beta B/SE(B)
Cigs -19.078 2.766 0.000 -6.897
InP 2.969 0.286 0.224 10.381
In4 0.207 0.017 0.323 12.171
InT -0.376 0.435 -0.028 —0.865
InFDI 0.380 0.056 0.237 6.770
InR1 0.135 0.154 0.046 0.873
InR2 0.038 0.021 0.093 1.817
InU 0.274 0.708 0.163 3.868
IniS 2.017 0.288 0.342 7.002

Table 4. Shandong ridge regression analysis of variance

F 4. \WWREBIREAZES

df T Fl(ss) 4175 (MS) F1H Sig.FF
EYE| 8 3.353 0.419 37.148 0.000
B 7 9 0.102 0.011

M K=020, K R=0985, 1EIEM R?=0.944, XH AL 7 I RIE [BHVRANSE B H A GF
[FI ATk R R? = 0.971, WiHILE K = 0.2 /& 57 2 ] LUR/D AR & 97.1% 05 Z20% 5, 6% 4 iRl F
{89 37.148, Sig.F (\BZ 1K F)N 0.000, R 7R KA RO AR T I . T S &5 21 L 27

BB TTREA
In/ =-19.078+2.9701n P+0.2071n 4-0.038In T +0.380In FDI

5
+0.038In R2+0.135In R1+0.274InU +2.017In IS )

3.4. GRS

i EIRAG) AR, N, A GDP. AP BLEEBCR AT RIS FELLE . A e
PedE . K PE S SRR A R 2 T LU AR B BRHE S B A7 AR IEAH ORI OG R, LA R AR [ U9 3R
By N 2.970, 0.207, 0.380, 0.135, 0.038, 0.274, 2.017. thatRil, BEE DL EMRAS AN 1 4
BT, A R B SRR 2 S 48 DA B B . B rh R YR R I B R BN S E, W RETESRIE S
2R 28 BIBACHE IR 2 A G OG R o BVBRHE B 22 it 5 BR VR 58 B2 PRI 0 iy T BRI, AR [l U1 285 SR R i g
BEXEIN 1%, BRAFCRE S 2980 0.038%.

N EE &P BRHE I S E AL R 25—, I FE SN 1%t & A mHEBUS E16 0 2.970%.
WIS Eskg, ANEHRTEKT, KT, A GDP, BEREFELLE . A iR L E N . R
T AR IR E 13 5 2 AT B HE SR D, FL At 2 e B 2 A3 N 2 s SR B HE SR B3 £ o 7R SEBRATE
FRATRLZI AT REHIR D SN BOR B IEA AR AR B, U R AN D8R, PSSR E, AR A
PRI, IKARIRIREE .
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T ULES T, Dy 7 SRR T LR BRI, A B TR 2 L R R ORI L R
BRI THBRAS RS ZAZHMARNTI, TUSES AR R EES . B, A3CK
P 500 M T mT AT RO G K AR 22, BISRH AR Gk 27 10 75 95 73 18 RS R P T 00 ) 87 K
JEE (B AR TN B AN RE Wk, XA T A B T R SR BR HE RO e et 3 o
4.1. FREE

ARG _ESOIZR A 2000~2017 S FIBRHEBCGE W R 3R 1 P SR 400 B ek AN S8, LR 48 2 4ER 1
FAHRBIR TR R, LS.

Table 5. Annual average growth rate of relevant data in Shandong Province

5. WREEMAXBIBRF FHERR
UNEE: 4= A¥J GDP e 5 fZ GDP PR FEE AR
K 0.62% 11.27% -5.14 9.11% -0.39% 6.11%

AR DA 25 K RO 471 2200 R R B A8 M B N A B R, K A28 GDP RTRE R 5 5 7 31
BUE B KA ARG R R PR, BRI f R KOE R BE, R 6. FFaia AR %
RPAFUI MR, OIF AR TSR AR TRENER. Am TR, 48 TIRES.

Table 6. Assumption of the growth rate of various variables of carbon emissions in Shandong Province

Fo. WREHRANSTEBEKERRE

AJ GDP ek HUA GDP REVEIEER R K
INEES TS - -

it A it et
2010~2020 0.6% 7.5% 6% —4.5% —4%
2021~2025 0.5% 6% 5.5% —4% -3.5%
2026~2030 0.4% 5.5% 5% -3.5% 3%
2031~2035 0.3% 5% 4.5% —3% —2.5%
2036~2040 0.2% 4.5% 4% —2.5% —2%

4.2. BRI

FR B U (O 1G H 2R UH B ANAH DBE K B N AE B E AR SO A48 IE R 2R 3R 4T B HE A B T
M2k FA%H

Bl A 00 K AR 2 AR P2 KPR A i s, BARIRA N LU A W3 m, (B D3R
HURTEZ D PRI . R4 LR “T =57 Mk, ThE 2020 4, 2B FEHN D R KRET 8%
KA, EEFEENDREIED 1.025 G ANIRES . IR IX — T, AT 7 N EE R
.

TE 3, I ARE A RIS N 3T B AT 201\ 35 GDP {8, A¥ GDP ffi& 2 AW K,
H KR IEAE R R, RIS 5 R ik A7 T 19\ 35 GDP BGK R 51T 25 A S i Ko R i) — 2, 1M
7E st 5 N AT IO N 35 GDP 3K Z o i B ik 25 A e sy B K R ) — B TR 1, H X MG 5
A R L R B 0.5% 3 Kl ok T R AR I A 35 GDP £/H .
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Figure 3. Forecast trends of GDP per capita in different scenarios

E 3. FEIEE A GDP Fullas

MR 2000~2017 FHIGEHHEHEAT A, RETGREERFEAAER/D, P DAFEEAT I 5 PN I B2 1% 4% 18R 51
PIAR T ST, ROCEARER A R RO 5t R, REUROm AL N R LR, T /E it A R I B2 RE I o
FERPREREOR. B, &4 BoR TR T e s
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Figure 4. Trends of energy intensity prediction in different scenarios
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Figure 5. Total carbon emission prediction results in different scenarios
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£ EIRPAT I S BHN R, LR E AR S AR S N SE ETE TR, e R, LT
BT AN B HE A -

Horp, £8 A RS TARRESAERT , ARG 00 45 ol 3 AR R0, L2348 B HR TS R I B H FLAE 2040
o AE A mlE S TSP, AR IR IEE L 2020 4, 1F 4 RT5 5 Tt std, LARE
(IR HETSCR I (E HHEUAE 2024 48, 78 A Wi T RfEsth, AR B HFSCR U6 HHBLFE 2020 4.,

5. &R 53K

3B SO L AR A B HE TSR M R 3R PR SIEIE 73 A A FLVEARL T 2B 1 B HETBOMASE 52 B 28 5 e Jre /KT
REVRTH 9 4544 DAL REUR SR L O FEMABOR, 1) HL R A B AT BEAE 2030 4 2 TS BIBRARIE(E . R,
IR 2R AE ARSI RE IR B bR, VI UK Bt I B R R SO RS SE I i A 2
SCEARA 5 [ A 5 K D S A ok — 13 J0 R, At AURRIE S5 A SR IR EROR, AT RERT M AL fE
VREGHE S ST REIRHE . BEAT BOR QIS T7 Tk 2T REJRHRK H R EK .

5.1. RILRERSG S, FF&RFHRER

FRT, iAo T HER AN M T AR S A A0 R ELEE, Tl FaR & 25 R mT . BRI AEXS T
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