Journal of Low Carbon Economy {&KEEZ %, 2019, 8(2), 46-57 Hans iXJ
Published Online May 2019 in Hans. http://www.hanspub.org/journal/jlce
https://doi.org/10.12677/jlce.2019.82006

Analysis of Carbon Emission Trends in the
Background of Ecological Civilization
Construction

—Based on Panel Data in the Bohai Rim Region

Fang Wang

Party School of Tianjin Municipal Committee of CPC & Tianjin Administrative Institute, Tianjin
Email: wf_hily@163.com

Received: May Sth, 2019; accepted: May 20th, 2019; published: May 27th, 2019

Abstract

The article based on the economic and social macro data of the five provinces and two cities in
the Bohai Rim region from 1996 to 2015, specifically measured the carbon dioxide emissions of
the region over the years, summarized the carbon emission trends in the region, and used the
panel regression model to analyze the mathematical relationship between economic growth,
technological progress, population factors and carbon emissions. The regression results show
that the urbanization rate of industrial structure and population has a significant effect on the
growth of total carbon emissions in the Bohai Rim region. At the same time, per capita GDP and
energy consumption per unit of GDP are also significantly positively correlated with carbon
emissions, while the impact of population size on carbon emissions is not statistically significant,
indicating that China’s current population expansion is no longer a source of pressure for envi-
ronmental pollution.
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Tl A LAk, A7 0 R AR IR R AE LA N R BRIV & BRI, eh AR AR RGuii ok 7™
HEEFIEN, IS ATHERR % 28 R G R T ARV A AR SRR, © ORI R 2
FE AT AL 2 K R R ) . AR RIS TR UM [a] R A2 A L 1123 R 22 (IPCO) ML A 45 7R, 1906 4
22012 1) — B AFRCEFRRIRT S T 0.84°C, BIAH AR ABRCEFY SR SIEE AT R 2 1.8°C~47C,
BRI T BOR-F I BT S AEAE RGO A > Bl R SR . IR R 4655 — R A R R R,
T 328 AR — e A P 2 o DR N A BB A 7 B = 2B 1) — S i S il = SR . TR AR
5 AR BT DL H R ARG N, &R g AR S R R AR R R R, AT A4
K ERERRGUE R BN, thAh, 2013 429 A 30 HEEFF S ZOF RS 16 Jmth FEE =R &18
tH, H A4t ST 102 N2 2S5 R R, 2505 YRR I8 BRI T N DI BE T2 402 siik 200 75,
ARG YL Rk [ 5ORT A R I SR BRI AR AR R 4 i) o IR P AR P AL ) 2% R0 5% T TH S AR
2112014 5 3 H 25 HRAMKEIE 7R, 2012 TG 3G 14 700 5 ASETS, HH4S T4 ke )\ A5k
A AR NSRS S X E LSRR AT P RRE 2, BN T RIS YR R
R KR B fgk XU

HbRe, RETE =1 2 F NSRS RCR EUS 72808 H A5 R R RS, EARATH T T E R IR
WEARM, KBTI S, SRR LTS KA R T, AR E R AR X SRR
IRl X L2 2 O B T RFER OV B ) 55 58 R, 9l 1O L B SN I R AR T R .
R, SERE AR LR TR SR B e A A SO @, RIR St BURF A 4R &6 T — RAIRS
YR ETT I BOGE, DUHSEIL “8 s Sem i, st e R K SRR A B bR,

DR X AR IR B IR S (LR RBIENEZUEA,  [R i 2 T s
S EHIX, 20054 EE AR 13.31% &8 N1 22.2%, B 21 el b E 5 2R R I rEs ik,
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2. ERSMEXIASR SR GRIA

BEA& AR AR AR AR INRE], N AL 218 BROK T G S A BRAR I 1) 3 2 TR 3k —— A B HE TS ]
TSR R EE A, 2E AR FE1Z AU ) S L AE A W o

E A2 Tt 7, FERERESTTRE. N, 2. RS DRI %
J71Hl . Birdsall [1] (1992)iAA—HTHHEZ AN O SEEZMRIET R, MHEZMREEET XS TES
(i = ARG A — 5T, N ERUR R 5K SO AR BRSO T R A Oy A, X
SeAE A T B HERCE N Knapp [2] (1996)HEAT T 43k — A BRHE E 5 43R 1 R 1 R G Rk
56, SRER CEHEAGERKIAME SRR, HAERA DHE EERBAE IS KR Chung [3] (2004)/)
Bt 50 IUAIE S T A A Tl Ak 2 3 850 [ 50 2 47 RT3 <R A i 3 225U Dalton [4] (2007) BB Fi 45
R, FARBIN M IEA LD FP R AR TN D 204k (35 5 2 PR AR B, HAE—
ST N B X B HE TBOR A 28 A (1 52 T B AR AR 20 )4 FH B R S35

WAk, NS EMMNE . S5 DL R IR S5 A 0 B — S A el s B0 A 3 A P A DG 49tk
HBEAT T T2 R FL AT R4 [S5] (2005) FRFF T8 38 B, 3ok 1 14 PR 28 o) H ] e i~ 38 <l s B S35 R
RENEE6] (2010) /43 M 45 H 27 JE B 9 K7 5 N 11 45 M AR A B HE A A 52 g v T N S AR Ak 1)
S Jys EEARIL[7] (2010) AN 224k A2 i s [ 5 = SR HEU N IR &R, 3B /K S )
TE 2 J v [ 55 LA o B B 7 s SRR 8] (2010) I SEHIE 23 BT S 57 B AR N 1 5 N FLE 380 Lo il oK
TARARRHFTRCRE (R T ST A PTG 2R RAE(9] (201 DB AR, 1995 4F 2 2007 48], JREEAL .
B R 240 B8 gk A 1 B o ] BRI B, TN RS N 122 A 22 ks>
BHE EI555[10] (20128 A A 5 VR 3 St B A R ERI G R, AR B IR iR 11]
(2013) [12] (2014)4& N\ FURUAR CLAS it i 858 16 0 1) 3= 2 5L AL

BARKRE, ZHFEFHRWINFLTRE. RRIRHFE LIRS N OB NS MRl R =
R BRI ER RS AN E A RE KRR, (HEEZSAFEMIX . AN [F 5 m
HIEATE A Fk, 7EX AR SCIRIREE S SRR b, AR SO IE F g s 2 W ERH o) 2R i) it
X (50 R RS Fakgb ey N TR NI (9 285 4 1 DR 3 DA RO B A /K P 2 A i b — S A i HE
MR R R REATEEE S UM, PR A S m s SR R @A 57, A BUR
T ) 8 AH IS BUR B S IR AR
3. ZRWHHIENE S ENA

AR E TR A TR IR A

CO,=(ExHxC)x0x(44/12)

Hor COy A EMIRAFE, E NS REIRMF 20l ot &, H NSRRI M RE, C A& REIE M
P&, O NS REIR MR B AR, (44/12)8 CO, 5 C M FRILE . RUERREE 6o S 10wk .

FRAE [ BEVRGE T4 %) 2 A 85 F e R IR R # i B (L 48 R 3 ST SR gmtl 4R 7 )
2006 4 IPCC HZK =S AERfEM) HAMPIRE S EERIEN SR REME, R EChH
M AT, 1930 E & EE R IR S A B RCR A, R 1 R,
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Table 1. Carbon emission factors for major energy sources

1. BEZRERRMRHR AL

R I8 i ol WA AR (TT) BB VR A WA R B (T )
FRECTE) 1.975 FHEI (J7 1) 3.033
FEIR (TN 2.86 PR () 3.17
J 3t (3 ) 3.02 RIRTMLALTTH) 2.162
TSI (T ) 2.925 HLIT({Z T T/ 1.246
SE (TN 3.096

FOEATR: MR (A R 5 AT IR % (2006 4F TPCC B 50 3/ AR ) P M S8 30 B 5,
HRHE 25 BEVRBRHE R BN T4 T 7545 St b RE TR 9% 8 mT DATE 50 3R b i sth X D3 4 — AR R A
BEN, WFE2.

Table 2. Total carbon dioxide emissions over the years in the Bohai rim region (unit: 100 million tons)

2. B XA E S HBHE B (8L 2Rh)

Fh Jext R ik i} W5 ey IES
1996 4£ 1.06 0.75 2.89 353 1.15 3.21 2.89
1997 4£ 1.02 0.79 2.96 3.39 1.34 3.26 291
1998 4F 1.02 0.78 2.96 3.49 1.22 3.14 2.83
1999 4£ 1.03 0.81 3.05 3.18 1.27 3.20 2.85
2000 4 1.06 0.90 3.18 330 1.37 3.63 2.79
2001 4 1.05 0.94 3.31 3.69 1.46 3.63 3.26
2002 1.04 0.98 3.68 4.50 1.61 3.76 3.55
2003 4 1.08 1.07 4.18 5.10 2.10 4.10 433
2004 4F 1.20 1.22 4.88 5.40 2.66 4.54 5.48
2005 F 1.23 1.31 6.06 591 3.29 5.18 7.39
2006 F 1.25 1.39 6.56 6.55 3.86 5.58 8.32
2007 4F 1.32 1.47 7.16 6.79 4.45 6.04 9.25
2008 4 1.32 1.46 7.46 6.67 5.30 6.19 9.97
2009 4 1.34 1.57 797 6.58 5.74 6.42 10.37
2010 4 1.36 1.91 8.58 7.05 6.35 7.03 11.46
2011 4 1.27 2.10 9.69 7.78 7.96 7.48 12.09
2012 4 1.26 2.10 9.81 8.12 8.29 7.70 12.69
2013 4 1.13 2.16 9.84 8.32 8.10 7.35 12.34
2014 4 1.14 2.07 9.36 8.50 8.33 7.35 13.17
2015 4 1.04 1.99 9.23 8.38 8.34 7.21 14.08

SO WUE T 1565 4 SRR SRR 2 | oh 0% R HOR B9,
4. BURNRIFEZ IR IR
4.1. HHERKIR

SR 1996~2015 REVRTH S se BRI R B H A G RE M, FEASHER. SKr. &
WP B Sl BRI, SRR RITE R, IR LR AR R A A T R
AU
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A WP X A S B A3 GDPL =00 E S RN LR R B DS 3k
HE XG0 E MEERE, S X AR o e SRR B R ChEREES L) LA (b
Gt 2016) « (RESHELS 2016) o (WHESLHHES 2016) 5 #47 GDP KIBRHERGRZ . A8
HERCR 5 5 AR HERUS BR DU X A P Bl WAE N D BS 2], J570 GDP Bke. AREFEN HREFE B
e LA DX AR = B SR AR N R 3, = = B a3 i B 5 b = = b= (B DL A X AR 7 S 1 3
A 2R 0] ER A B XD AR N BB AR N DT AR 3

4.2. IPRFER

MITERIBRAEBUR ERE (W 1 FTR), (AR US & B2 5 T HAAM KX, HfK@AHE, H
TR S AL I =8 BT PR N 0 5 — AN S B KRR A 4y, B 2002 44 2011
AR EIA 18.7%.

Figure 1. Carbon emissions in the Bohai rim region, 1996-2015 (unit: 100 million tons)

& 1. 1996~2015 FEIREhE X BHER = (B : {2 M)

BRHEBUS BRI R i KIR S /N, MRS, RET R BRHBCR7E 2004 25—
B TAest, B REMGHBOY SR R E T, 7R 2014, 2015 SFEA BT N, 005 E—FE T
K 4.04%. 3.78%, MidbIH 2011 FfammAmua s T EHAEE, 2015 485 2014 F R 9.08%. 2013
FEEE 2012 4E R BE 10.37%.
BB HE 5 5 (RIS A2 GDP RRHEBCE) KA (W 2 FoR), & H X B i &, 32 vt
B, M 1996 EI 4T 76 GDP HEK 27.3 i 48 4Bk T B2 2015 41 6.57 i, JRBRZIE 75.95%.
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Figure 2. Carbon intensity in the Bohai rim region, 1996-2015 (unit: ton/10,000 yuan)
B 2. 1996~2015 3G M XMRHERGRRE (L : F/TIT)
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E£I7

T HE RSO B PR e K b 5. RIBEPET, 2015 £E45¢ 1996 £EI #A7 GDP it Hi iR~ Bl 5
ik F) 92.39%. 82.04%.

AN BRHAETBCE R E (U 3 FroR), BRABsTioh, o & 3 X g N SarmeH s A b T35 K i
FHELT 1996 £, 2015 4 1Y N SABIHE G A M 2 S oK ) N 52 3K T =78 564.65%, 1l 7R 18K 332.7%,
RS 5 /0N (1) R T 4 B R B 62.24% 1AL T IR N B HE R U R % T 43.2%.
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Figure 3. Per capita carbon emissions in the Bohai rim region, 1996-2015 (unit: ton/person)

3. 1996~2015 FEIRFEM X ADRHME(EAL: M/A)

MBEIE T S R (U5 4 FoR), PR Hh X (1 Be YR 2 s KA AR R M K B £,
BRI A S . IR PIEEIE KRS AR 11.17%. 8.47%, SHRHEMBUS B R LBk E (5
AN 11.46% 9.12%), W5 5L AR BRI A B ETb . e Wl Sk b iy b iy, Haekt &
EHPIERKAIER] T 3.29%, 1k B AL 5 T AT REVRAE A A R I BRHECE B N . AR 1996 & 2015 1
IO K S REFEIG KRG, ot X B E 56 BT T B
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Figure 4. Total energy consumption in the Bohai rim region from 1996 to 2015 (unit: 10,000 tons of standard coal)
B 4. 1996~2015 SFIFEEHXRERIEBR DB (B AMARER)

K 5 BRT 1996 FZ 2015 FHE X F A 1 BT 0 S A REREIE L, S R R,
FE T BRI AR b . R, 2Pk F] 9.7%. 7.47%, Hoth Ti48 N BRI T B K210
T WVEEE, FRIRSFIN 6.98%. 6.17%. 6B & H X [ A5 P 2cR A W it .
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Figure 5. Energy consumption per 10,000 yuan of GDP in the Bohai rim region, 1996-2015 (unit: ton)
& 5. 1996~2015 FIRENEMX 7 7T GDP SEFE(BRAL: F)
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Figure 6. Per capita energy consumption in the Bohai rim region from 1996 to 2015 (unit: ton)

& 6. 1996~2015 FFEiNghEHth X A EFE(BA AL : M)

1AL 7~ 10 BT ORI S A B R B IBOLRE , SHATFFGK B, BER e s g du e,
1M A) GDP K 2 N Ab . REMT, HEm THMAE . N gikE, Jbamim ==&
(79.65%) B il =y T HARHB X, BRALH(19.74%) S HARHL X 1) — 77 7 LU BCRAH#EIR, 397E 40%~50% 18],
54 EF AT . U & X 2 5 R KA RO RS T 58 =l i EE bR s AT, B PR
A L B b A R T > A B HE R R D . AT, BRI X AR R B T & HLIX
AR, MR REARZ TR R, LSS T it DO B ) S SR
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Figure 7. GDP of the Bohai rim region, 1996-2015 (unit: 100 million yuan)
7.1996~2015 EIFEhEHX GDP(R4L: 1Z7T)
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Figure 8. Per capita GDP of the Bohai rim region, 1996-2015 (unit: yuan)
8.1996~2015 FEHEhiEHh X A5 GDP(4L: JT)
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Figure 9. Proportion of tertiary production in the Bohai rim region from 1996 to 2015 (unit: %)
B 9. 1996~2015 SFEFENEHX =~ LLE(BAL: %)
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Figure 10. Proportion of secondary production in the Bohai rim region from 1996 to 2015 (unit: %)
& 10. 1996~2015 FIF G X = =t B(BAL: %)
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Figure 11. Permanent population of Bohai rim region from 1996 to 2015 (unit: 10,000 people)
& 11.1996~2015 FIHEHgthXEEADOGELR: AAN)

MANTTEKZRRE, R EE /N T RN, MKESCN 0.33%~0.87%, HEEIA G5
R 2.93%. 2.63%.

5. BN
5.1. BIER

STIRPAT #ER 2 FH T 70 N VAR A3« R IKT 5 IR EE 52 2 7] ¢ 58 1 A LA 52 i it LA
R, ZBALRAE “IPAT” RRALGERE BB MR,  “IPAT” A2 Ehrlich & V2H, FF i A
XFIREL K A7 (R (Ehrlich, 1999), HAZAE ALV o 25 DR 3 AN 5] EL 5 AR A4 DA R HE AT B 22 B0 BF 51D 1]
@, STIRPAT HERYIME 1 ax— PRI, (RN SARB TSR R sk iy, W2 7 AN @B FIEARIE R
MR = FER K,

BAARRI IR T

I=aP’ A°T"u ®))

DOI: 10.12677/jlce.2019.82006 54 KB TF


https://doi.org/10.12677/jlce.2019.82006

E£I7

Horp NS, ARSI A S &, P INBRER, A ANME, T HAEARKF-. B 5.
2RISR R REL, o BN, w BN T
NSNS T R N R HE IR R, AR B p 2B o R AR N U DL R A 1 8
WHRERBIHENRZGE NORR, I8 ERAXNEOEA, AR EE mT 8EAF L 57 07 22 M AL
FrAcE sy, MmARHE R R4 2SI STIRPAT BRI R4 R 3RIA
Inl, =, + B, In P(p,urban)+ 68, In 4, + 2, InT, +u, (3)

Horf p NN TR, urban N3ERAGEE, RIS N O 5 B N ELEE ;s EsRh B R AR £ =1996,1997,---2015
RFFEAR ]

5.2. TEIEFRIHEE

BARTI S, AR &

1) ZEABHEBCR (D). RS SO BT 2 AR R CRAL: T

2) NOFUE(p): tFEBTERESEND, AMUEFERA AT EERA D, R AR AT B A i
6 N H UL AEATT P EEA DL BIEAESNR AN (AL TN,

3) AW E A). BIAY GDP: LL44E GDP B4 LS F4E N LLEBE BRI TT).

4) FARK(T). RIBEIEIE 904 F A3 LLREVRIHFEL =R UL GDP 192547 GDP HIREEHAER . fE
TR FE R R DARHEE AT AL, RS — I RVEAR . FRERUE & T e bR #VE Sy 7000 TR ¥
AR S A A [E B B AR IR B A R A I R T AVE S 7000 TR AR AERECRAL . Tk itk
)

5) =Mk GDP LLEE: DA iE A 5 v =00 b (B B DL 2 4 XA 7= S E AR B (PR %)

6) WEEALEE: AR N D8R DL N DS 2R AL %)

FARKEARG HE BT 3 P,

Table 3. Data statistics report for each variable

F 3. FLENREGIHERS

fil R A BRI SEHE sd e/ ME PN ]
THE A B (T ) 140 45161.85 32550.63 7528.724 140804.5
NS5l T8 () 140 11.725 6.4758 3.0952 33.3042
GDP (1Z7t) 140 11640.68 11780.27 1023.09 63002.33
AHGDP (t) 140 32027.3 26246.6 4178 107960
REUR Y o o B O AR ) 140 13078.22 9150.726 2452.34 38899
REVR 3 H 2% (B GDPREFE) 140 1.6218 0.9307 0.2978 5.2999
T HETBOO P (PR BEFERR HE IO 140 5.9337 4.6345 0.4513 27.3058
A GDPRRHE 140 3.4158 1.4714 09116 7.9462
3 L H 5 GDP (%) 140 0.4711 0.0923 0.1974 0.5905
3=/ H 5 GDP (%) 140 0.4348 0.12 0.3149 0.7965
NS IGPN) 140 4156.121 2768.722 948 9847
WA D HEE %) 77 0.6067 0.1529 0.3769 0.8646

Bl MR SCHh R R IR AN 4
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5.3. B354

MR SO ST A BB AR R, A SCR A I AR R A AT T B SR B, AR R £
& TSR PP S AR (15 R, e 8 SRR i X %48 T TR AEAE 1) S o PR (RIS T b 02 ) ) S
JRZGNE), I3k G 2 B SC LR P A i R o 2 MR S AR S 28O AN TR B, 0310 PR ] A R e B AL
RS AGEIRY of Fir g S TH R REAT A1, IF 45 Hausman A 36 45 SRAE X MO o b7 e 4%

SEAIE [0 U P 0 R0 PR A Dy 2% M IX R e HE TSGR (RO 280, AR B B B B O B0 N VR L A3
GDP. #.4 GDP REAE, VLECRBUS UM LA L 55 — &5 =Mk {H 5 GDP LS8R & .

IR 4, R EE R IR AR E RN S T ACC, AT 2B 2 DA AR [ S SRR 3 i) A
FEA A X AR AT SR o BRI 45 R B R (i 4 Frorn), AJ% GDP. #i47 GDP fig
Fev LA IR R SRR Y 5 A X A B HE R B AR OG, TS5 =7 GDP ELELAR B
B, Bl B e R 2 S R HE TR (2 — 2 R

Table 4. Regression result

4. BALER
BHE ] 5 R BEHLAL R
A#] GDP 0.7209™" 1.3964™"
UNEESY 0.1992 1.1468""
{7 GDP fig 1.0109™" 1.7292™"
gkt 45434 2.1980™"
H=ralk bt 42779 1.4464™"
WA R 3.1585™" 0.3811
W —-4.5601"" —15.4074™
R-sq: within = 0.9280 0.7877
Between = 0.7446 0.9991
Overall = 0.4471 0.9863
i chi2 (6)=151.85
Hausman £ 5% :

Prob > chi2 = 0.000

e T TR R 10%. 5%, 1%KF ERAT B .

MIEF R A A AR R ARG TR, MRS SO 228 — . =) lk GDP fJLLHE, HioE
WAL, FHUGE AL GDP BEFELL A AN GDP, TN B2 A B Ge it 254k, B ARE,
Pl X AN 195K CL 2 AN A 3 OB HETSO) R B, TN R G A AR A LR 5 R A R B
TRCEE RGN 1 2 R

TER AR, WX SRR E, N DR 5o — A BcHEs a f sema I A 3
RS UAR SRR AR Z b EHINY, NI R, 2T /75Ky KM s s K ) BE R
FE, I b R R AR HE R, R RO A s (B Ti T, EATRNAZE B, ERLG
M2 1R AR AEAR AT T SR R AT S SRS AR B, AT RE BB (e 1k 22 5
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I X BR HE O B G &
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