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Abstract This study analyzes the factors affecting China's carbon emissions from 1985 to 2016. In recent
years, the whole industries of China are in the midst of industrialization and have several problems. Now,
the low-carbon economy has become the main task of China's economic development. This study
analyzes the factors affecting China 's carbon emissions by selecting relevant data onto the Chinese
yearbook and using a time series model. The analysis shows that related industries continue to innovate
and increase the use of green energy such as electricity, but coal is still the largest share of the energy
consumed. As energy use efficiency increases and industrial R&D investment increases year by year,
carbon emissions are increasing every year. In addition, there is a stereotype that industry is the biggest
factor affecting carbon emissions. The research found that the impact of the industry on China's carbon
emissions is declining gradually. While controlling industrial carbon emissions, keeping continue to
improve technology development and focusing on carbon emissions from other industries are critical to
reduce overall carbon emissions. Based on the empirical results, if we can change stereotypes starting

from the nature of the data, we will quickly reach a low carbon sustainable development economy.

Keywords : Carbon Emissions, Low-Carbon Economy, Industrial Scale, R&D of Green Energy, Energy

Transfer Efficiency, Energy Consumption

‘o] =2 At wdTAIAtEeRE AT A(HY-2018E%)"
*Corresponding Author : Jong-Chang Ahn(Hanyang Univ.)

email: ajchang@hanyang.ac.kr

Received April 1, 2109 Revised April 30, 2019
Accepted July 5, 2019 Published July 31, 2019

528



g W&l iRt T Ag: A 24

=2

—

1. M
AT HlE-E A A 2HIE op7|siA] QIFe
A IS st k. ol=dh 42 A AAE
QI AR oAsletAag] HiEHE Acte EAle A
ALB19] 20| Eof ot AgtA AAle AR, AL
BT AiEdS 7Rt g g% AA ol Ag
2EA = JAFAR7E AEH R HHUEY, THEY °l
ol =gt S Wxolt}. Aeag ALl 42 oy
AE VLR ARESH= Aola HAIHA|
H AJAto] 2de] gt 8ot} A 24
9] AdH} ganjE V&S Fuo oH1].
A A 237t Az A QF ARRlY] &R T
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et AA|(Low carbon economy) &0]&= 19924
Manne®} Richels7} ZHd3E Ho] AFoflA A|D HA
ugith, 1 dis Agka A9 Adol thgk <A AT
o] YUXRt HHo] FAS Fof oliEEHA Mg S &
oo} stk SHATH4]. 19989 Kinzig?t Kammen
7t w7t AEES] AE; Agta FAAE AT =29
EAA A AAY ES AR FAHCR
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Impacts by Regression on Population, Affluence,
and Technology) L2 A AlAo] gt 4H] vF3}
oz Edo] B4 HiEHS F7HI7| A |
A5] A7l B Aok spivH14]. A+ 7
o} X B2 AA 2 Uity stk 1
A, BAF R B4 8lE R} ol 2442 @A
A3 A4 AL Itk JE WHth
SFHE(E ) 5(2013)2 LMDI (Logarithmic
Mean Divisia Index)Z29] “o]Ftd & S 7|5t
O F9] eSAulEFY] FF 24E EATE ATE
B o|R] e} o x| g2 A1t A28 Algt &
&7F "H15]. 349 (W) S(2013)2 33t &
g (dynamic panel) LAEES A5t A HiE
ZFt BA S7HS BA Hof EAF. AIE BH
g wiEe R8T 98 5t o ST
ZY| 22X (EKC; Environmental Kuznets Curve) A
3ol qioh. o, A HiEda AA FUHY B
EKCHTY &= qhof Sl o]e} Zo] Aa-2 g H
ST A 77 A9 ABIATE deHi6l

oX 8 Mo my L

A&
=1

rR o

Al
=

N
-

Al
=

Al

Al A

3. 3

=g
o=



g W&l iRt T Ag: A 24

3.1 #H4o MEL HIt I|E
2 AolA = wige] e F= olE 8=
H

Tot7] Y5l S==71 A7H(Year Book)ollA He=
3247ty Hlol"E ol &3ttt Fa=71AdS S=7t
SA=H(National Bureau of statistics)0] &&sl= 3
7] 2 Eolrh S 9 48571 AAl A Hole &
A HlolElE HASH AT} 4= Sl Hol'E
Asgtet A5 QA EREQleT & d+E X9
571 sl AzdolA Y2 HolEE st Alitske
Zo] Fasict.

oju] XPe AP H W o
Zrh S5 e A7 HF o4 viETHEC: Emission
-Carbon, °J5} EC)2& & SHHSE DA
AH]FLZ(Energy-Structure, ©|5} Energy-S), =347
A 9] TS Scale), oHR]S] E&(Transfer Efficiency,
o5} Transfer-E), 7€/ H=(Technical), 3dolH
A AH|73=(Energy-Consumption ©]3} Energy-C)2]
57 g4oltt. 712 F9A34EN(Macro-Economy)&
SAHSR ARSSIC

A9 @7l 7182 FEHFEOR 4% AUAE
Augt oo viEd gariERe] S ALt =
HAFE Energy-S(FHolA &R ofv]ofA Agte]
H|Z),  Scale(FAAFS  Hddiv]  FTNFR),
Transfer-E(IUA] YAEE 73 thaoll &4 g
fH]&), Technical(1d AL} 17 7]&A+o] of
St F9)), Energy-C(Zdell &2 ovA7} M4 AL
gt oA F Aot HE)7F A= A
Macro-Economy®= A thd] GDPe] ZF7H|&&2 3
7rgtet.

A17d€ W04 Technical, Transfer-E, Energy-S,
4 Energy-C+ A7ollA d-85k= Tlol&l7t Slof A o]
o] 7F53lth. Macro-Economy®} Scale= Ad iy
stof Alito] 7hssith. $4W4 ECe dAolAl AuA
H SaEFE Aol e, S g4 s E
AE FofioF oF7] ol 329zke] 2E tolEE A
Sl B HiE 3E A4HAE (1)A]T) Zo] o] 834 3
uith ALksHA "ok A3k ZF Al4=9] 9Ju|= Table 1%
2tt.

EC=Y,E X NCV,x CC, x COF, x 44/12 (1)

Calculation formula of EC
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Table 1. Meaning of EC's Calculation formula

Formula Meaning
EC Emissions of Carbon
Ei Consumption of i-Energy
NCV Net Calorific Value
CcC Coefficient of Carbon Content
COF Carbon oxidation factor
44/12 Molecular ratio of CO:
] AL F wha HiEHE 78 ool AAYE £4
2 37 =k
3.2 AAE &M
Inec, =c+ ZdeXﬁ-ﬁ- Control, +e¢, )
J

Equation of Time series analysis

AAL 24 sISIE 24 WE ()40lA gst
R, g FHTA Y] FE= Table 29F 2t

Table 2. Representation Symbol and Expected relevance

Representation Symbol Symbol Expected relevance

EC Y

Energy-S X1 +

Scale X2 +

Transfer-E X3 +

Technical X4 -
Energy-C X5
Macro-Economic X6

321 &4 =

AAE B4 B8l A AIAEJAE Esfof st
O|EAMIZ T5l7] ol BE W= di(log)E A3t
t}. ADF (Augmented Dickey-Fuller Test)(Unit root
test)S 59l 7FHJ3]H(spurious regression)s I
Qal, T AF5E Bl A HIAE(stationarity
test)E T 4= Ak
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Table 3. Stationarity Test Result AlS A5l The A(3)F} e Ay el A5
ADF 10% 5% 1% ST
13; 0282 | -3679 | -2967 | 2622 | N [nY=cl+b1*LnXi+d1*LnX.+el*LnXs+f1*LnX,
(Iny) 3939 | -3.679 | -2967 | -2622 Y +g1*LnXs+h1*LnXetul @)
Inx1 -1707 | -4309 | -3574 | -3221 N
(lx?le) 1136 | 4309 | -3574 | 3221 | ¥ FyicwsS £4] Thoo] 279 A7 ololrh, Zejuis
1?;22 2740 | 3661 | -2960 | -2.619 N 2014 LnXe, LnXe, LoXe, LoXe8F EAH2 LnX67} <
() | 8320 | -3689 | -2971 | -2625 Y ofst Wz AR
Inx3 0207 | -3670 | -2963 | -2621 N
(lr?x3) 768 3689 2on 2625 Y Table 5. Analysis Results of Time Series_1
Inx4 -1646 | 3670 | -2963 | -2621 N
(15:4) 7 466 -3.679 22967 22622 v Variable | Coefficient | Std. Error | t-Statistic Prob.
Inx5 -2.604 -3.689 -2.971 -2.625 N c 292786 | 3.44816 | 0.849106 0.403
(13;5) 23586 | -3.699 | -2.976 | -2.627 Y LNX1 171220 | 064993 | 2.634430 | 0.014*
Lo 2480 | -3.661 | -2.960 | -2.619 N LNX2 -0.1222 | 005221 | -2341015 | 0.027*
(1nDX6) 8528 | -3.689 | -2971 | -2.625 Y LNX3 1.60809 | 084034 | 1913604 0.067
LNX4 037087 | 0.02350 | 1577664 | 0.000™*
Table 35 &3l 5%2] 794 A ZE %#94 LNX5 -2.8582 | 093666 | -3.051447 | 0.005*
ADFEAFoC] 10%2] dAZ] Bk AA Zr Hpes o INX6 | 020199 | 008624 | 2342138 | 0027

o] vk & 4= Sltk. & v (non- stamonary)
Qlct. 2% AR second order difference) A5t T
o A5 wt 22 AR} Aol A 5% 721430l Al
A 5% A Bt At} & 23 A AldAe &Y

*p¢0.05, **p<0.01, ***p<0.001

Table 6. Analysis Results of Time Series_2

o] g3l Aol itk R-squared 0.9853 Mean izfendent 12.76463
71&5Al(descriptive statistics) 2= th2 Table ;
49]—] qu- I p ) arhe o RAj:qf;f:d 0.9818 S.D. dependent var.| 0.583452
5 _
= .
SE. of 0.0785 Akaike info ~2.05860
regression criterion
Table 4. Descriptive Statistics Result
P Sum Sq'uared 0.1543 Schwarz criterion | -1.73797
resid
Mean | Median | Maximum | Minimum |Std. Dev. Log likelihood 39.937 Hanr::?i_e?.umn -1.95232
LnY 12.76 12.568 13.6274 11.889 0.583 F-statistic 280.62 Durbin-Watson stat | 1.062422
LnX1 | -033 | -0334 | -02369 | -0478 | 0.057 Prob(E-statistic) | 0.0000**
LnX2 | -210 | -1851 | -09729 | -4480 | 0773 "*p(0.001
LnX3 4.246 4.2446 431026 41774 0.036
LoX4 | 7311 | 7.1705 9.40796 46086 | 1615 BAZAT wet 24 23 WA AlS T A(4)9F &
LnX5 -0.35 -0.347 -0.3102 -0.406 0.021 o] Xé;lﬁé— _/[\_ %]\E’l-
LnX6 -1.95 -1.934 -1.0113 -2.754 0.462

3.2.2 NAGE M40t

A3 71ed TA ATE B AAE AR
o] 7ksstth A(2)F ol8diA BEE %It Loye
SEH,E, ZF E9¥9(LnX,, LnXe, LnXs, LnXs, LnX
)2} SAHS LnXs 7H] % =3t thaof 39 94

LnY=2.9278+1.7122*LnX,-0.1222*LnX:+
1.6081*LnXs+0.3708*LnX.-2.8582*"LnXs+

0.2019*LnXs @
3.3 ZuEM
24 Aydes B, 23" ZAAS(Adjusted
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R-squared)=0.98°]9, §-9]8+& p-value’} 0.000°.2
Ueba 2Z3EANY A (fitting)o] =% AoE
uebeh A4 5%9] AAGelA e 4T Gk
1) oA AH|FE, 3) AR &4, 4) 71ed
B, 6) FUPAZHo] ghA vijEsFa) g7 "ot

TAolA AaRE o R|of AgkiH] H]Fo] 1% &2
7HA B4 HiEo] 1.71% Z271a, o|A] 9AE 7t
38 thaol &4 FRHlEo] 1% =971E @4 vl
o] 1.61% =271, 71&/ige] £Yol 1% <=1
ha #jlETgol 0.37% =23t S gARE o] 1%t
14 etA viESFo] 0.20% 2t & = o
AT t2A FAFE, FAA AHREE B
&gt vl BA7E Atk FEHEIE 1%571st
W B #iE50] 0.12% HAskal Fdol AXE oy
Ae AA 2R oHA] F AR|ol= HIEO] 1% 715}
H HA g viEo] 2.86% TAgIt

N

Table 7. Coefficient and Expected Relevance
Representation Symbol coefficient Expected
Symbol relevance
EC Y 2.927860
Energy-S X1 1.712204 +
Scale X2 -0.122239 -
Transfer-E X3 1.608090 +
Technical X4 0.370874 +
Energy-C X5 -2.858183 -
Macro- X6 0201988 +
economic
4, 48
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© AHE 7] mi2e] BE dFel B4 HiEel F= I
Fol AR VNS HI YA F 5 . dlE =
Fol, 259, $AY, 53l = Aol e SAlsk=
249 Soltt.
< &0l T2 A BA= LSt
© WM A 5 15 oUA A=E HHRE EoloF
ot 53] S04 A AHAdo] e EEHAR
AREShE ™| 73.93%71 spEdelt. AAVIAE
ARESHE B HiES S 5 AT Y, 8, IR
S 3" oHAE AREshe Ao Btk it oyt
e, 55 59 dAFoIA] g2 i BAlsks
SAl BE dFY g4 viEE SAIsoF sk A2 A
Al g4 wiEe gast] d3 2l 2 5 Sl
2 A7 RS 7L Sl WA 3299 HlolE
£ Aelstal A (fitting)o] F2 WAH4HS =E8IA

g T, oekEd, B AR S oE 45
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